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Abstract 

Community-based rehabilitation (CBR) is an approach to rehabilitation and 

disability services first advocated to the world by the World Health Organization 

(WHO) in the late 1970’s as an approach for low- and middle-income countries.  

Originally conceptualized from a medical model, CBR has evolved considerably and is 

more commonly practiced as a biopsychosocial intervention.  The flexible, multi-

sectoral nature of CBR which is often applied using different approaches adapted for 

diverse contexts makes comparative research challenging.   

Evidence for the impact of CBR is limited.  Several literature reviews covering 

the period prior to 2002 have reported few studies and commented on the lack of quality 

evidence.  The current study reviewed the literature from 2002 to 2017 and found that 

the trend is continuing with very few quality studies demonstrating the impact of CBR 

from the perspective of the end user.  The author’s literature review used conventional 

quantitative criteria to assess rigour including the use of a control group, collecting 

baseline and follow-up data sets, and statistical significance.  While some evidence for 

the impact of CBR was found in the health domain of the CBR matrix, evidence in other 

domains was very limited.   

The aim of this study was to assess the impact of two CBR interventions in 

North West Bangladesh which were managed by The Leprosy Mission.  Both 

interventions were based on the establishment of self-help groups and emphasised social 

and economic aspects of CBR.  Capacity development, transfer of capital via seed 

capital, and self-advocacy were the primary activities.  

The study was designed to be methodologically rigorous while not interfering 

with the intervention or the CBR groups.  The study was designed to include samples of 

500 people in each of two intervention groups and to have an additional 500 people in 

each of the two paired control groups, giving a total sample of 2000 people.  Individuals 

in the control group were selected as part of a “pipeline” of individuals who would 

qualify to be group members in the future.  All participants took part in assessments at 

the beginning of the study and two years later.  They provided information to calculate 

per capita income and completed the short version of the World Health Organization 

Quality of Life assessment (WHOQOL-BREF).  People with a disability completed the 

Participation Scale (P-Scale), and those that had leprosy-related disabilities also 

completed the Screening of Activity Limitation and Safety Assessment (SALSA) scale.  
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Additional demographic and socio-demographic information was collected as per 

routine practice in such interventions.   

Baseline data comprising demographic, sociodemographic and outcome 

assessment scores were compared between each paired intervention/control cohort to 

assess any statistically significant differences.  Differences were analysed using chi-

square and Wilcoxon rank sum test.  Any statistically significant differences were 

paired with the variable to indicate if a person was in the intervention or control cohort 

in a type two analysis of variance.  If the potential confounder was found to explain the 

change in scores (pre vs post) the variable was retained for further analysis.  

A backwards stepwise multiple linear regression was utilised to assess the 

change in each of the four domains of the WHOQOL-BREF, per capita income, P-Scale 

and SALSA, making a total of seven outcomes indicators for each of the paired cohorts.  

Finally, a quantile regression was then performed for each of the final formulae to 

visually assess the effect of the formula on multiple quantiles, and not merely the 50th 

quantile as reported by the linear regression.  

Cohort 1, which was a new CBR intervention in a new geographic region, 

reported statistically significant improvements across all seven outcomes.  Cohort 3, 

which consisted of new CBR groups in a geographic region with existing CBR groups, 

saw statistically significant improvements in per capita income, and the social and 

environment domains of the WHOQOL-BREF.  

The changes reported in ten out of fourteen outcome indicators provide 

significant evidence for the impact of CBR in this intervention.  The use of standardised 

assessments provides evidence that the impact of CBR can be more effectively 

measured, and suggests that noteworthy CBR interventions can be identified and 

emulated.  This study utilised a rigorous approach and provided substantial evidence for 

the impact of CBR.   While these outcomes cannot be claimed as evidence for all CBR 

interventions, they provide strong indications on which to plan future research and 

practice.  
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Foreword 

In March 2001 my wife and I moved to Bangladesh with our 18-month-old son 

to work for The Leprosy Mission—Bangladesh.  My professional training was as an 

occupational therapist (OT), and I was asked to work as a rehabilitation consultant.  As 

an OT working in the United States of America, my role had primarily been to support 

inclusive education in rural school districts, which I would come to realise later, was a 

form of community-based rehabilitation (CBR).  

My OT thought processes were geared toward functional daily activities.  One of 

my first reality checks was when a physiotherapist, who was translating for me early on, 

stopped me and told me I needed to learn more about the culture.  I did not know how or 

where people dressed, cooked, ate, or anything else useful.  It was time to start learning.  

One of the decisions I made within the first week sounded like a casual thing.  

Did I want my desk to be in the physiotherapy (PT) department, or did I want my desk 

to be in the socio-economic rehabilitation (SER) department?  They were on opposite 

sides of the hospital campus.  I do not know why I chose to sit in the SER office, but I 

have often wondered if I would have taken the same journey if I had made the other 

choice.  

Socio economic rehabilitation (SER) was the term used in the leprosy world to 

describe field interventions to enhance the economic situation of people with leprosy 

who were in need.  Through economic assistance, it was hoped that these people would 

be able to improve their social position.  Alongside this, there was some advocacy work 

occurring through the government leprosy control division, and there were attempts to 

change community attitudes by providing training about leprosy in the community. 

I studied the culture, poverty and life in Bangladesh and tried to figure out what 

SER was.  I worked to improve the ways we were delivering assistance and helped team 

members develop their skills in providing rehabilitation with people with disabilities 

other than leprosy.  Along the way I was introduced to and learned about CBR.  In late 

2003 I was asked if I would be interested in designing a “pure CBR” project to replace 

some of the other projects.  After much more learning, many focus groups, a feasibility 

study, and a pre-evaluation, it was clear there was no such thing as “pure CBR”, but we 

tried to implement the values and spirit of CBR to the best of our ability given the local 
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context and needs. The CBR project was approved, funded, and eventually started in 

2006. 

The CBR project grew and we received positive feedback from the people 

participating.  By 2010 the project included roughly 3000 group members.  In late 2010, 

Dr Johan Velema, (TLM International Research and Development Officer), visited the 

CBR project.  We discussed a potential research project to investigate the impact of 

CBR and he suggested that I seek funding for such a study.  He also suggested that I 

consider enrolling in a Research Higher Degree as this was going to be a significant 

study.   Following admission to Griffith University and ethical approval this impact 

study was started in early 2012.   
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Chapter 1 

Introduction 

The community-based rehabilitation (CBR) approach, as initiated by the World 

Health Organization (WHO), has been used to address the needs of people with disabilities 

for the past three decades, particularly in developing nations (WHO, UNESCO, ILO, & 

IDDC, 2010).  While some research has been conducted on the effectiveness of CBR 

programs, the recurring conclusion of published literature reviews is that the quantity and 

quality of research is limited (Finkenflügel, Wolffers, & Huijsman, 2005; Mitchell, 1999; 

Velema, Ebenso, & Fuzikawa, 2008).  The difficulties of performing rigorous research 

regarding the impact of CBR have been well documented, as has the need for ongoing 

research in this area (Finkenflügel et al., 2005; Mitchell, 1999; Velema et al., 2008).  Due to 

the high population density in Bangladesh, leprosy oriented CBR initiatives in the north-west 

region provided a unique context in which to study the impact of CBR work.  The current 

research utilised a quasi-experimental design to measure the impact of a CBR self-help group 

intervention on individuals who were part of CBR self-help group interventions in north-west 

Bangladesh. 

This chapter provides context to this document and to the study it describes.  It begins 

with a brief description of Bangladesh, the country where the study occurred, and the 

organisation which implemented the CBR intervention.  The chapter continues with an 

overview of leprosy, disability, and rehabilitation.  Against this background, CBR is briefly 

introduced.  The need for the current research is outlined, and the methods of the study are 

summarised.  Chapter 1 concludes with an overview of the remaining chapters in this thesis. 

Context 

Bangladesh 

Bangladesh is a relatively small, densely populated country in South Asia.  According 

to the latest census, Bangladesh had a population of 150 million people living in an area of 

147,570 square kilometres for a population density of 1,015 people per square kilometre 

(Bangladesh Bureau of Statistics, 2011a).  Bangladesh is one of the poorer nations in the 

world whether using Gross Domestic Product Purchasing Power Parity (GDP-PPP) per 

capita, which ranked Bangladesh as 177 out of 229 countries in 2017 (Central Intelligence 

Agency, 2017) or the Human Development Index (HDI) which ranked Bangladesh 146 out of 
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187 countries (United Nations Development Programme, 2011).  The north-west corner of 

Bangladesh, where this study was conducted, is the poorest region of the country as measured 

by monthly family nominal income and expenditures (Bangladesh Bureau of Statistics, 

2011b).  

There is some discrepancy in the reporting of disabilities in Bangladesh.  The last 

census found that 2,016,612 people, or 1.4% of the population, had a disability (Bangladesh 

Bureau of Statistics, 2011a).  However, the household income and expenditure report 

published the same year put the disability rate at 9.07% (Bangladesh Bureau of Statistics, 

2011b).  Meanwhile, The World Bank, following the recommendations of the United Nations 

Washington Group on Disability Statistics (the Washington Group), reported that Bangladesh 

had a disability prevalence of 16.21% (Mitra, Posarac, & Vick, 2011).  The Washington 

Group has developed a tested selection of questions for use in censuses and household 

surveys to allow greater comparability around the world (United Nations Statistics Division, 

2018).  No matter which numbers are used, many people in Bangladesh live with a disability.  

The total number may be as low as 2 million but is more likely near 24 million, based on the 

clear methodology provided by the Washington Group. 

The CBR initiatives which were included in this study targeted people with leprosy 

related disabilities.  As discussed above, Bangladesh and particularly the north-west corner is 

among the poorest areas in the world.  Disability and poverty are closely linked (Bowers, 

Singh, & Kuipers, 2014; Elwan, 1999).  The participants in this study were people with 

leprosy related disabilities, living in an area that experiences high levels of poverty. 

The Leprosy Mission International 

The Leprosy Mission International (TLMI) is the oldest and largest international 

leprosy focused organisation in the world, with a presence in 33 countries.  TLMI’s stated 

goal is to “eradicate the causes and consequences of leprosy” (The Leprosy Mission 

International, 2013).   

TLMI has supported leprosy work in Bangladesh since 1926 but has taken a much 

more direct role since the 1990s.  The Leprosy Mission International Bangladesh (TLMIB) 

addresses needs relevant to leprosy, but also works with individuals affected by other 

disabilities or marginalised from their communities.  At the time of this research the work of 

TLMIB included a variety of interventions covering field leprosy control, CBR, advocacy 

work, research and a national referral hospital.  There were 22 projects employing a total of 
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470 staff.  The focus of the interventions was primarily in the northwest, southeast and centre 

of the country, although many other areas have also been assisted (TLMIB, 2012).  

In 2006, The Leprosy Mission International Bangladesh (TLMIB) initiated an 

ongoing CBR project in four districts of north-west Bangladesh.  The project primarily 

targeted those with leprosy-related disabilities1, although people who were treated and cured 

of leprosy with no disability, and individuals with other disabilities were also included.  The 

project used a group-based CBR approach, working to encourage groups to gain skills needed 

to advocate together and to address each other’s needs.  The project worked primarily in 

livelihood development, empowerment, and disability management, although assistance for 

children’s education, vocational training in the community, and building sanitary latrines 

were also available.  The intervention is described in greater detail in Chapter 3.  

In 2010, a second CBR project was started in a neighbouring district where no CBR 

services had been previously provided.  The second CBR project was modelled on the first 

but included a higher proportion of people affected by leprosy, thus reducing the emphasis on 

general disability management.  The project was based in an area where leprosy control work 

had not received as much funding or attention as the original CBR project area.  

Leprosy 

Leprosy is an ancient2 and often feared disease.  Armauer Hansen first identified the 

causal bacteria, Mycobacterium leprae (M. leprae), in 1873, thus giving leprosy its other 

name: Hansen’s disease (Hastings, 1994).  One of the classic early signs of leprosy is a hypo-

pigmented, anaesthetic skin patch.  The physical disabilities commonly associated with the 

disease occur primarily as a result of damage to peripheral nerves (Lockwood & Saunderson, 

2012).  The loss of normal sensation often leads to repeated untreated traumas, and the loss of 

motor function often leads to muscle imbalances which result in the characteristic 

disfigurement of feet, hands and eyes.  

                                                 
1 The term disability is used as the umbrella term described in the next section discussing the 

International Classification of Functioning, Disability and Health (ICF).  The more specific term, 

impairment, is not used as it could limit the repercussions of impairment of structure or function on 

other aspects of a person’s life. 

2 It should be noted that the disease translated as “leprosy” in the Bible would not be diagnosed as 

leprosy today (Goldman, Moraites, & Kitzmiller, 1966).  
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Historically, fear of leprosy has been so intense that the affected person was isolated 

from their family and community.  The community may have religious beliefs or laws that 

reinforce the stigma or may use stigmatising language such as “leper.”  People sometimes 

delay receiving treatment or hide their illness from others out of fear of social consequences 

(self-stigma) (van Brakel, Voorend, Ebenso, Cross, & Augustine, 2011).  Stigma is 

decreasing in some areas due to efforts in health education (Croft & Croft, 1999) and 

advocacy, but it is still a problem for many of those living with leprosy. 

In the early 1980s, a cure for leprosy was developed utilising a “drug cocktail” which 

is taken for 6-12 months.  The multi-drug therapy (MDT) consists of Dapsone, Rifampicin 

and Clofazamine.  Despite the effectiveness of MDT at eliminating the bacteria, existing 

nerve damage often does not reverse, leaving the individual with a lasting disability.  For 

some people, new nerve damage occurs while taking MDT due to an autoimmune response 

triggered by the dead M. leprae in the person’s body (Hastings, 1994).   

Leprosy is a very slow growing bacteria, with an incubation period that is believed to 

range from two months to forty years, although two to four years is a more typical time frame 

(Bryceson & Pfaltzgraff, 1990).  The difficulty in precisely pinpointing the incubation period 

is linked with uncertainty about its mode of transmission.  Several theories have been 

proposed, with transmission via nasal droplets or abraded skin having the most support 

(Hastings, 1994).  The World Health Organization (WHO) reported 214,783 new cases of 

leprosy in 2016, with the majority being in tropical developing countries.  Bangladesh ranked 

sixth in number of cases reported, with 3000 new cases reported in 2016 (World Health 

Organization, 2017a).   

As mentioned above, TLMi is a leprosy focused organization.  The CBR initiatives 

included individuals with a variety of disabilities, however, individuals who had experienced 

leprosy made up 50% to 80% of each study cohort.  As a result of this focus, a leprosy 

specific assessment was chosen to measure activity limitations.  This choice increased 

sensitivity to some changes experienced by people disabled by leprosy, but may have had 

limited application to some other individuals. 

Disability 

Disability is a central concept to this study.  Traditionally, the medical model views 

disability from the perspective of physical difference and focuses on fixing the person with 

the disability.  The social model, conversely, views disability as arising from the negative 

attitudes imposed by society on a person with impairments (Haegele & Hodge, 2016).   Two 
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significant documents have informed thinking and discussion related to disability in the last 

two decades; the International Classification of Functioning, Disability and Health (ICF), and 

the United Nations Convention on the Rights of Persons with Disabilities (UNCRPD). 

 

ICF Biopsychosocial Approach. 

The International Classification of Functioning, Disability and Health (ICF) (World 

Health Organization, 2001) helped to broaden the focus of disability from primarily 

addressing the physical aspects to including the psychosocial, personal, and environmental 

dimensions of disability.  The ICF describes disability as any of the following:  

• impairment of structure or function 

• activity limitation  

• participation restriction 

As illustrated in Figure 1.1, the ICF model incorporates contextual factors, both 

personal and environmental, that also contribute to an individual’s experience of living with a 

disability3.  Personal factors include such things as a person’s sex, age or other factors which 

are important within a culture.  Environmental factors include things such as the physical 

environment, attitudes, or societal factors which influence a person’s ability to perform 

activities or participate socially (van Brakel & Officer, 2008). 

Whereas the medical model might focus on the impairment or activity limitation 

components of the ICF and the social model might emphasise the environmental factors,  the 

                                                 
3 The ICF does not refer to disability in this context, but rather to a health condition.  In this 

document, the term disability is used for simplicity.  

Figure 1.1: Diagram of the ICF Model.   

Reprinted with permission from the World Health Organization (2013)  
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ICF attempted to integrate the medical and social models of disability into a broader 

“biopsychosocial” approach (World Health Organization, 2013, p. 5).  It acknowledged that 

people are complex and affected by a variety of forces.  A person’s experience of disability is 

affected by their health, their ability to do things, their participation in society, as well as their 

personal and environmental factors.   

As the “global standard for describing and characterizing aspects of disability” 

(Magasi et al., 2015, p. 570) the ICF was used as a framework for the current study.  While 

the ICF is primarily used as a detailed classification system, the current study used the model 

to define disability in the broad terms described above.  The ICF has been used in a similar 

way in several other studies (Lukersmith et al., 2013; Rhoda, Waggie, Filies, & Frantz, 2016; 

van Veen et al., 2011).  This broad understanding of disability informed the rationale, 

methodology, and interpretation of the current project, as will be discussed later in the 

chapter. 

United Nations Convention on the Rights of Persons with Disabilities.  

At a global level, the United Nations Convention on the Rights of Persons with 

Disabilities (UNCRPD) was adopted by the UN in 2006.  The purpose of the convention is 

“to promote, protect and ensure the full and equal enjoyment of all human rights and 

fundamental freedoms by all persons with disabilities, and to promote respect for their 

inherent dignity” (United Nations, 2006, p. 4).  The UNCRPD defines disability as “long-

term physical, mental, intellectual or sensory impairments which in interaction with various 

barriers may hinder [a person’s] full and effective participation in society on an equal basis 

with others” (United Nations, 2006, p. 4).  The UNCRPD, as ratified by most governments of 

the world, formally acknowledges that disability includes more than just a biological 

component but extends into issues of equal rights and full inclusion (United Nations, 2006). 

While the UNCRPD touches on the provision of professional assistance and services, 

the emphasis of the UNCRPD is on dimensions of rights and respect.  Many issues are 

covered in the UNCRPD, ranging from promoting universal design, to involvement in 

decision making processes on all levels.  Likewise, as with the ICF, the tenets of the 

UNCRPD informed the theoretical basis of, and the practical implementation of the current 

project. The right to social inclusion, economic wellbeing and the right to rehabilitation were 

core to this research and the motivation to conduct an impact evaluation. 
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Rehabilitation 

Based on this understanding of disability, it is possible to consider rehabilitation. 

Rehabilitation is defined as interventions designed to “reduce disability and to optimise 

functioning” (World Health Organization, 2017b).  The ICF framework for understanding 

disability and functioning provides a critical foundation to more clearly define and implement 

rehabilitation across a variety of contexts.  Although rehabilitation is not exclusively for 

people with disabilities, many people with disabilities can benefit from rehabilitation.   

Traditionally rehabilitation has been carried out in hospitals and other institutions.  

Professionals in many fields are relevant to rehabilitation, and can include: “physicians, 

nurses, midwives, physiotherapists, occupational therapists, prosthetists and orthotists” 

(World Health Organization, 2017d, p. 4).  

In the context of leprosy, rehabilitation has traditionally focused on preventing 

disability and restoring function.  People at risk of disability are encouraged to seek treatment 

at the first signs of nerve damage.  Individuals at risk of motor damage are taught how to 

maintain range of motion in order to reduce the effects of imbalanced musculature 

(contractures), while individuals with a loss of sensory function are given a variety of 

strategies to help prevent burns and ulcers and to teach them how to treat simple ulcers at 

home (World Health Organization, 2009).  Reconstructive surgery options have been 

developed which can help restore motor function to eye lids, hands and feet (van Veen et al., 

2011).   

A major difficulty faced in rehabilitation is that there is a global shortage of trained 

allied health and rehabilitation professionals both within and outside of the leprosy context.  

While there is no agreement on how many allied health professionals are needed per 10,000 

population, large differences are evident in availability of rehabilitation services between 

low-income and high-income countries.  Most low-income countries have fewer than 0.5 

allied health professionals per 10,000, while high-income countries often have over 5 per 

10,000 (Gupta, Castillo-Laborde, & Landry, 2011).4  Given the limited access to skilled 

rehabilitation professionals in developing countries, the WHO identified a need for an 

alternate system in the 1970’s.  

                                                 
4 Two specific examples from Bangladesh.  There are 1600 practising physical therapists in 

Bangladesh, or 0.106 per 10,000 population (WCPT, 2017).  The number of occupational therapists 

(OT) is estimated at 113, or 0.007 per 10,000 population (World Federation of Occupational 

Therapists, 2012).   
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Community-Based Rehabilitation 

CBR was introduced in the late 1970’s by the WHO in response to these global 

shortages in rehabilitation personnel and services.  CBR expanded over the years and is 

currently defined as  

“…a strategy that can address the needs of people with disabilities within their 

communities in all countries. The strategy continues to promote community 

leadership and the full participation of people with disabilities and their organisations. 

It promotes multi-sectoral collaboration to support community needs and activities, 

and collaboration between all groups that can contribute to meeting its goals.” (ILO, 

UNESCO, & WHO, 2004, p. 6).   

CBR is necessarily complex as it seeks to address needs of people with disabilities in five key 

areas (sectors): Health, Education, Livelihoods, Social, and Empowerment (World Health 

Organization, 2008) while at the same time supporting the local community and collaborating 

with various groups and entities.  The complexity of this rehabilitation approach allows the 

biopsychosocial aspects of disability, as described in the ICF, to be addressed.  CBR projects 

can differ depending on the people involved, the context, what the local community chooses 

to prioritise, and what sectors are given emphasis. 

Under more recent conceptualisations, CBR is currently being redefined.  As of mid-

2018, there are some indications that CBR will shift towards emphasising two 

complementary strategies: rehabilitation focused on physical aspects, and the more social and 

environmental dimensions of Community Based Inclusive Development (CBID) (IDDC 

CBID Task Group, 2018)5.  While the change may provide clarity for those involved in 

physical rehabilitation, it is likely to result in some confusion among most interventions 

which currently refer to themselves as CBR, as well as donors6 and others (Thomas, 2011) 

                                                 
5 The “definition” is far from agreed or established, and the closest printable citation refers to loose 

links in meeting minutes.  This is discussed again in Chapter 7. 

6 Donors are the governments, organizations, or individuals which provide the money needed to start 

and implement CBR projects.  Typically a donor receives and approves a project proposal and budget 

in advance of any implementation.  The money is given on the basis of the agreed intervention and 

reports are provided to the donor as a way of reporting progress.  Sometimes the CBR project is 

expected to run without external funding at the end of the funding agreement, as is the case with the 

CBR projects being studied. 
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Combining concepts 

The concepts of disability, rehabilitation and CBR are clearly interwoven.  

Rehabilitation is defined in terms of disability and function (World Health Organization, 

2017b).  CBR is a form of rehabilitation which involves meeting the needs of people with 

disabilities within their communities (ILO et al., 2004). The CBR guidelines cite both the ICF 

and the UNCRPD definitions of disability (World Health Organization, 2010b).  Madden et 

al. have stated that the CBR guidelines, the ICF and the UNCRPD are “… based on a 

common and coherent view of disability and the rights of people with disabilities” (2013, p. 

73). 

It has been suggested that the ICF concept of disability, physical impairments, activity 

limitations, participation restrictions, and socio-environmental context be used as the 

theoretical basis of CBR research, specifically suggesting a shift in focus to look at how 

people live with their health condition, rather than classifying by impairment (Finkenflügel, 

Dube, Munthali, & Loeb, 2006).  Other authors have suggested using the ICF as a simple 

framework for evaluation of CBR interventions (R. H. Madden et al., 2014; Schneider & 

Hartley, 2006) largely because it “aligns with the core aspects for which CBR is typically 

intended: activity and participation in community environments” (R. Madden et al., 2013, p. 

73). 

Need for Research 

One of the recurring themes in the CBR literature is the demand for evidence of the 

effectiveness of CBR in improving the life situation for people with disabilities.  The first 

systematic review of the CBR literature concluded that: “The evidence base for CBR is, 

despite 25 years of experience with the concept and a growing amount of literature on the 

topic, still fragmented and therefore its effectiveness cannot be sufficiently established 

(Finkenflügel et al., 2005).  Three years later, Velema et al. (2008) concluded their literature 

review with the following summary: “Although the present review shows that CBR is an 

important factor in the advancement of persons with a disability in society, much could be 

done to better and more convincingly document its effectiveness.”  The first Asia Pacific 

CBR Congress, held in 2009 included several formal sessions and many informal discussions 

centring on the lack of evidence and research in CBR.   
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Design and Development of Study 

Finkenflugel identified two specific issues lacking in CBR research: 1) the use of 

control groups in combination with a pre- post-intervention assessment and 2) the use of 

standardised assessments (Finkenflügel et al., 2005). The identified weaknesses in CBR 

research as outlined above were taken into consideration during the design of this study.  As a 

result, this study is the first known CBR research project internationally to use (a) a large 

sample size, (b) standardised assessments together with data gathered from project records, 

and (c) a prospective pre and post design to assess the impact of a CBR program.  Further, in 

order to address the issue of attribution of impact, a concurrent paired control group was 

used.  This was undertaken across a two-year period in north-west Bangladesh in two CBR 

interventions which were focused primarily on people affected by leprosy.  As such, this 

research contributes substantially to the current body of evidence for the efficacy of CBR. 

The intent of the research was to evaluate the impact of CBR self-help activities on an 

individual level.  Impact evaluation is defined differently by different people.  For the 

purpose of this study impact is defined as “the difference in an indicator of interest with the 

intervention and without the intervention” (White, 2010, p. 154).  This definition along with 

the use of concurrent paired control groups allows focus on the impact/difference which can 

be reasonably attributed to this intervention.  Additionally, this structure allowed for the use 

of standardized assessments, as suggested by the literature (Velema et al., 2008), rather than 

relying on outcomes tied to the project document.  Practically speaking, this allowed insight 

into questions like: “How did the project change participants’ QOL?” rather than “Did the 

project do what it planned to do?”  

The decision to utilise standardised assessments required a rationale to justify what 

should be assessed.  The author chose to use the ICF as the framework for selecting those 

assessments.  As discussed earlier, rehabilitation is engaged in reducing disability and 

optimising function, and CBR is rehabilitation practised in the community.  The ICF defines 

disability and function in holistic terms which acknowledge the person’s activities as they 

engage with their environment and participate in society but is not exclusively focused on 

physical impairment.  As such, the research sought assessments which would assess activity 

limitations, participation restrictions, and the more global quality of life.   

The CBR matrix depicts a wide range of routine interventions.  In this study, the 

matrix provided a framework for categorising outcomes.  While the ICF was the primary 

framework used for guiding the selection of assessments, the CBR matrix also highlighted an 

important gap. The selected assessments did not provide a method for measuring livelihood 
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interventions, so per capita income was used to address this gap.  The primary use of the 

CBR matrix in this study, however, was as a way to connect the findings of the assessments 

to the CBR interventions. This relationship will be presented in Chapters 2 and 7.        

Relationship of Research to Intervention 

Both CBR interventions in the study had institutional funding.  The research was 

deliberately kept separate from the routine operations and strategy of the CBR interventions.  

Because the aim of the research was to evaluate the impact of a CBR intervention, it was 

important that the CBR projects operate with as little interference as possible.  The research 

was specifically designed to evaluate the impact of the CBR intervention in situ.  That is, the 

research did not interfere with the previously designed CBR intervention.  The independence 

of the research from the intervention is considered a strength of the study. 

Before presenting the literature review, the structure of the current document is 

presented.  

Thesis Structure 

Chapter one provides an introduction to the region where the CBR intervention was 

implemented and the organisation that implemented it, as well as concepts behind the study.  

Special attention is given to dimensions of disability, leprosy, rehabilitation, and CBR. 

Chapter two presents a literature review of the available evidence from 2002 to 2017.  

A literature review of the existing evidence for the impact of CBR was undertaken as the first 

phase of this project and covered the period from 2002-2012.  The literature review has 

subsequently been peer-reviewed and published in the journal, Disability, CBR & Inclusive 

Development (Bowers, Kuipers, & Dorsett, 2015).  The published article forms the main 

body of Chapter two.  Subsequently, an update to the literature review is also included to 

cover literature published from 2012 to 2017.  In both instances, the available evidence is 

graphically presented as a series of harvest plots for each domain of the CBR matrix. 

Chapter three details the CBR intervention through which this research was 

conducted.  As CBR interventions can vary greatly depending on the local setting, the 

description of the interventions being assessed is very important in understanding and 

interpreting the results from this study.  

Chapter four provides details of the research methodology.  This outlines the selection 

of the control cohorts, and differences between the two intervention cohorts, as well as the 
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assessments used.  The methodology chapter also describes the steps taken to ensure data 

accuracy, and notes the statistics used in the analysis.  

Chapter five provides a detailed comparison of the baseline status of the four cohorts.  

Each variable used in the description is compared to determine if there was a statistically 

significant difference between paired cohorts.  In addition, the findings of the Participatory 

Rural Appraisal (PRA) group exercise, which explored expectations for joining and staying 

in the groups, are briefly outlined. 

Chapter six presents the results of the change reported in the study.  The seven 

outcome variables are presented for each of the paired cohorts and analysed for differences 

between the intervention and control cohorts.  The analysis begins with a comparison of the 

raw change in mean scores, followed by a presentation of the results of a backwards stepwise 

multiple linear regression.  Finally, a graph of the resulting quantile regression is shown to 

demonstrate the effect on the various quantiles and outliers.  The results of the group 

feedback regarding the change that has occurred since joining the groups and their future 

expectations are also presented. 

Chapter seven discusses of the results of the current study.  Results are compared to 

other published studies using the same outcome measures.  The harvest plots from Chapter 

two are updated with the results of the current study to communicate the contribution of the 

current study to the CBR knowledge base.  The limitations and recommendations from the 

current study are provided, as well as secondary recommendations connected to the study but 

not emanating directly from the current study. 

Conclusion:  

This study provides substantial evidence of the potential impact of CBR.   Two CBR 

interventions are examined over a two-year period and analysed against two control cohorts.  

The final combined sample size was more than 1520 and provides good confidence in the 

findings.  Findings were statistically analysed to identify and adjust for confounding 

variables.  Ten out of fourteen outcome measures showed statistically significant 

improvements.  Overall, the study provides needed evidence for the impact of CBR in the 

Physical, Social, Livelihoods, and Empowerment domains. 
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Chapter 2 

Literature Review 

This chapter presents a review of the current literature relating to the impact of 

CBR in developing countries.  The literature review serves two important purposes: a) 

to place the current study in context of what is known about the impact of CBR in 

developing countries, b) to assess the quality of evidence and identify gaps in 

knowledge about the impact of CBR in developing countries. 

The author has heard many times during discussions at the First Asia-Pacific 

Congress on Community Based Rehabilitation in Bangkok (2009), the First CBR World 

Congress in Agra (2012), and from various leaders in the CBR world, that the research 

base for CBR was not very strong.  A number of earlier reviews have examined the 

evidence prior to 2002 (Finkenflügel et al., 2005; Mitchell, 1999; Patel, Alavi, 

Lindfield, & Kuper, 2013; Velema et al., 2008).  

One of the most influential prior reviews was the systematic review of CBR 

literature by Finkenflugel and covered the period from 1978 to 2002 (Finkenflügel, 

2004; Finkenflügel et al., 2005).  Thus the current review reports literature from 2002 as 

that was the concluding year for Finkenflugel’s (2004) review and includes any 

additional sources not referenced in the Finkenflugel review.   Overall the current 

review found limited evidence for the impact of CBR as reported in the previous 

reviews, and the quality of evidence was characterised by a number of limitations.   

CBR is a challenging approach to define due to the high degree of flexibility and 

wide range of interventions which it can embrace, as discussed in the previous chapter.  

When searching for evidence of the attributable impact of CBR, it is important to 

acknowledge the limitations of evidence limited to specific conditions or goals and to 

look for evidence which is more generalizable and relevant to the range of CBR 

approaches.  For example, evidence that CBR is effective with rehabilitation after 

stroke, may not be relevant when looking for evidence that CBR is effective in 

improving the livelihoods of people affected by leprosy.  In order to overcome these 

complexities, the literature review categorised the interventions and impact according to 

the CBR matrix (World Health Organization, 2008) 

The review that follows was published in the Disability, CBR and Inclusive 

Development Journal (Bowers et al., 2015).  It reports on the initial literature review 
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that informed this study.  The chapter concludes with a brief update on literature 

published subsequent to the article. 
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REVIEW 

 

A 10-Year Literature Review of the Impact of Community 

Based Rehabilitation 

Bob Bowers1‡‡, Pim Kuipers1, Pat Dorsett1 

1. School of Human Services and Social Work, Menzies Health Institute Queensland, Griffith University, Australia 

ABSTRACT 

A thematic literature review of the impact of Community Based Rehabilitation 

(CBR) in low to middle-income countries was conducted. The review covered the 

period from 2002 to 2012, and the CBR Matrix was utilised to provide structure for 

the evidence. Seven studies that investigated the impact of CBR interventions in 

developing countries were included. A modified harvest plot was used to 

summarise the strength and nature of evidence provided in relation to the CBR 

Matrix. Quantitative studies tended to focus on the Health domain, while 

qualitative studies generally focussed on the Social and Empowerment domains. 

No evidence of CBR impact was found in the Education domain, and very little 

evidence was found pertaining to Livelihood. Overall, the evidence base related to 

the impact of CBR remains limited, both in terms of quantity and robustness of 

design. 

INTRODUCTION 

The Community Based Rehabilitation (CBR) approach was formalised by the 

World Health Organisation (WHO) in the late 1970s as “a strategy to improve 

access to rehabilitation services for people with disabilities in low-income and 

middle income countries” (World Health Organisation, 2010).  In 2004, a joint 

position paper defined CBR as “a strategy within general community development 

for the rehabilitation, equalisation of opportunities and social inclusion of all 

people with disabilities” (ILO, UNESCO & WHO, 2004).  Over time CBR has 

evolved into a multi-sectoral strategy encompassing services within Health, 

Education, Livelihood, and Social development sectors (World Health 

Organisation, 2010). 

CBR encompasses many strategies which are often unique to a particular country, 

region or service provider (World Health Organisation, 2003). This flexibility  
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makes CBR adaptable to local needs, but hinders comparison across interventions 

(Mitchell, 1999). The CBR Matrix (World Health Organisation, 2008) provides a 

way to depict the diversity of strategies, and to understand and compare CBR 

interventions (see Figure 1). 

Figure 1: The WHO CBR Matrix 

 

Reproduced with the permission of the publisher, from World Health Organisation (2008) 

The CBR Matrix consists of 5 key components (column headings), each having 5 

elements (rows).  CBR’s multi-sectoral approach is reflected in the fact that the 

first 4 components – Health, Education, Livelihood, and Social - relate to key 

development sectors.  Empowerment, the final component, addresses sustainable 

access to development sectors for people with disabilities and their families.  The 

elements under each key component describe the range of options that could be 

implemented, although it is not expected that any particular CBR project will 

implement every element of the Matrix (World Health Organisation, 2010). 

Prior Literature Reviews 

Over the past 15 years, several literature reviews have been conducted to 

document the impact of CBR.  Four of these chose a relatively broad disability   
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focus, spanning wide age ranges and disability types.  Mitchell’s review (1999) was 

the first extensive published literature review of CBR. Subsequent reviews by 

Finkenflugel (2005) and Velema (2008) covered the same body of literature in a 

more systematic way.  Each of the reviews focussed on CBR to some extent, but 

applied different key search terms in order to answer their respective questions, 

which were related but not directly comparable. Table 1 compares the differences 

in the foci and findings of 4 literature reviews. Finkenflugel et al (2005) looked at 

the literature focussed on CBR, and identified 10 of those sources as intervention 

studies. Velema et al (2008) extended the search by including additional sources 

from “grey literature”. Patel et al (2013) examined rehabilitation services in 

developing countries, and categorised 5 out of 24 sources as “CBR”. 

Main Author Published Years  

Covered 

Country 

Focus 

Focus Sources 

Mitchell 1999 1982-

1997 

Any Research published on  

CBR 

Unknown 

Finkenflugel 2005 1978-

2002 

Any CBR 

(CBR Intervention 

studies) 

128 

(10) 

Velema 2008 1987-

2007 

Developing Impact of rehabilitation 

in the community 

29 

Patel 2013 1988-

2010 

Low and 

middle- 

income 

Quality of evidence for 

impact of rehabilitation  

services 

24 

The above reviewers all noted that the quantity and quality of existing research 

was limited. Finkenflugel et al (2005) suggested caution in generalising the results, 

while Velema et al (2008) noted, “There is a need to invest in the generation of 

quality evidence about the outcome and impact of rehabilitation-in-the-

community programmes to ensure its continued support”. In the light of this, the 

current review will build on these previous literature reviews, with the primary 

purpose of updating and refining existing knowledge about the impact of CBR on 

the lives of people with disabilities in low and medium Human Development 

Index (HDI) countries. 

In areas closely related to CBR, other reviewers have noted that the “quality of 

evidence that does exist is ‘very low’ in terms of widely accepted hierarchies of   

Table 1: Summary of Previous Literature Reviews 
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evidence” (Robertson et al, 2012). Other authors have concluded that “there have 

been few studies assessing the impact of rehabilitative services using research 

designs that allow attribution of changes in client-centred outcomes to 

interventions” (Patel et al, 2013). 

A common understanding of the term “impact” is vital in determining what is 

known about the impact of CBR initiatives. Measurement of the impact of an 

intervention is commonly referred to as an “impact evaluation”. While the term 

impact evaluation often refers to the long-term effects of a development 

intervention, the World Bank and others use the term to refer to attribution of 

impact, or the difference in an indicator with and without the intervention (White, 

2010).  Attribution is “proved” by the presence of a counterfactual, which is similar 

to a control group in experimental research, i.e., the demonstration of what would 

have happened without the intervention, not simply by the presence of change 

(Savedoff et al, 2006). 

The current review utilised a modified “harvest plot” to assist in visualising the 

relative quantity and quality of evidence in each component of the CBR Matrix. A 

harvest plot can be used to synthesise the weight of evidence in a range of 

interventions (Ogilvie et al, 2008). As the interventions were very different, it is not 

directly comparable, but does provide an overview of the current state of 

published evidence. Given the variety of interventions and approaches used in 

CBR, it is problematic to claim that evidence of impact in one context may 

necessarily be relevant in another setting. 

METHOD 

Searches of Pubmed, CINAHL, Psychinfo, Web of Science, and Source were 

conducted during May and June of 2012, to locate relevant literature. The database 

Source is an international resource of freely accessible information managed by 

Handicap International and includes numerous organisational reports and project 

evaluations; however, the 37 references found through this database were not peer 

reviewed. 

The search terms included “community based rehabilitation”, “impact”, and 

“effect” in various combinations.  The searches were limited to English language 

and the publications’ dates from 2002 to 2012, extending the work of previous 

reviews (Mitchell, 1999; Finkenflügel, 2004; Finkenflugel et al, 2005; Velema et al, 

2008). Further sources were identified through “snowballing”, hand-searching the 
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reference lists of the above articles, and through the resources and professional 

networks of the authors.    

For purposes of this review, “community based rehabilitation” was defined as any 

combination of a broad number of activities or interventions that can be included 

in the CBR Matrix and are targeted at the rights, needs, or inclusion of people with 

disabilities. Any report which self-identified itself as CBR was included in this 

review, except those that only described institution-based interventions. Likewise, 

if a project did not self-identify as CBR, it was not included. 

The Human Development Index (HDI) ranking from 2011 was used as the basis 

for the country ranking (Klugman & Macmillan, 2011). The HDI takes into 

consideration life expectancy, mean and expected years of schooling, and gross 

national income, to assign each country a human development categorisation of 

‘very high’, ‘high’, ‘medium’, or ‘low’. 

To reflect impact, only those articles that demonstrated criteria of impact 

evaluation were included in the review. That is, only those studies were included 

which (a) assessed change over time, or (b) assessed change retrospectively, or (c) 

included a control group or reference group. 

Inclusion criteria included English language studies published between 2002 and 

2012. Studies which measured some form of impact from the perspective of people 

with disability, with change being measured over time, or against a control or 

comparison group, were included.  Studies were excluded if they were conducted 

in countries categorised as ‘very high’ or ‘high’ HDI in 2011 (Klugman & 

Macmillan, 2011), or if they were hospital or institution-centred interventions. The 

assessment of interventions is based on what was described in the document. 

Following the criteria adopted by Velema (2008), interventions related to 

malnutrition, mental illness, cancer and substance abuse were excluded.  Articles 

discussing the outcomes of staff training programmes, or relying extensively on 

expert opinion rather than the opinions of beneficiaries themselves, were not 

included because they did not measure impact at the point of desired change. 

Finally, single case studies were also excluded.  

The database search was carried out by the primary author, and the results of all 

searches were imported into Endnote X5. Titles and abstracts were scanned against 

exclusion criteria and tagged according to the relevant criteria. Full texts of articles 

not excluded were downloaded and read. Included reports were categorised 

according to the type of intervention, research methodologies, and an assessment 
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of the robustness of the quantitative evidence offered, or the degree of confidence 

of the qualitative evidence offered. 

RESULTS 

The search yielded 336 sources, of which 329 were excluded as duplicates or with 

the application of the defined exclusion criteria (see Figure2). The 7 remaining 

studies met the criteria for inclusion (Grut et al, 2004; Eide, 2006; Chappell & 

Johannsmeier, 2009; Yu et al, 2009; Bekker, 2011; Gulati et al, 2011; Biggeri et al, 

2012). 

Figure 2: Prisma Flow Diagram (Moher et al. 2014) of Literature Search Results 
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Types of Interventions 

The interventions delivered by each project were assessed according to the 

description provided, and were categorised into the 5 components of the CBR 

Matrix: Health, Education, Livelihood, Social, and Empowerment (World Health 

Organisation, 2008); (see Figure 3). Assigning project activities to Matrix 

components was somewhat subjective since intervention descriptions varied and 

did not always correspond directly with the elements of a particular component. 

Some projects fell under multiple categories. As illustrated in Figure 3, the most 

common interventions came under the Health component, with individual 

approaches favoured over group approaches.  Several projects addressed health 

issues exclusively (Eide, 2006; Yu et al, 2009; Bekker, 2011).  Fewer interventions 

were noted in Social and Education domains. 

Figure 3: CBR Activities According to the 5 key Components of the CBR Matrix 

 

Research Methodologies 

The studies took differing research approaches in attempting to determine the 

impact of the various CBR interventions.  Four studies took a predominantly 

quantitative approach (Eide, 2006; Yu et al, 2009; Bekker, 2011; Biggeri et al, 2012), 

while three studies took a predominantly qualitative approach (Grut et al, 2004; 

Chappell & Johannsmeier, 2009; Gulati et al, 2011). Several studies had a mix of 

methodologies (Grut et al, 2004; Eide, 2006), though the results and analysis were 

generally weighted towards one approach.   
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Quantitative Evidence 

Figure 4 illustrates the distribution of results in various aspects of the CBR Matrix, 

and gives a simple indication of the robustness of the quantitative studies and, 

therefore, of the findings. The criteria to assess each study related to whether the 

study in question used pre- and/or post-measures, used a form of control group, 

and the degree of significance of the findings. 

Figure 4: Robustness of Quantitative Evidence based on the CBR Matrix 

 

Figure 4 also illustrates the number of studies providing evidence for each 

component of the CBR Matrix. The Health component is clearly the most 

researched, with 4 studies offering evidence. There is a gap in demonstrating the 

impact of CBR in the Education component as it is difficult to prove whether the 

family might have found a way to continue the child’s education without the 

intervention of a CBR project.  The remaining evidence in the areas of Livelihood, 

Social and Empowerment is provided by only 1 study (Biggeri et al, 2012).  

Qualitative Evidence 

Three sources used predominantly qualitative methods to evaluate the impact of 

CBR (Grut et al, 2004; Chappell & Johannsmeier, 2009; Gulati et al, 2011). The 

assessment of qualitative evidence requires criteria and processes that differ from 

those used in the review of quantitative studies. 
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In the current review, suggestions from Mays (2000) and a qualitative research 

checklist (Critical Appraisal Skills Programme - CASP, 2010) were used to inform 

criteria to assess confidence.  The selected criteria were not intended to be 

definitive or conclusive, but to highlight differences that may affect the degree of 

confidence in the findings. The criteria are based on the study descriptions, the 

confidence in the analysis and the data collection descriptions. 

Figure 5 shows that the only evidence of qualitative impact in the Health 

component of the CBR Matrix is provided by Chappell & Johannsmeier (2009). No 

impact was reported in qualitative studies pertaining to the Education or 

Livelihood aspects of the CBR Matrix. The Social component of the Matrix was 

addressed by all 3 qualitative studies. Evidence of the impact of CBR in the area of 

Empowerment was provided by Chappell & Johannsmeier (2009) and Gulati et al 

(2011), who reported that the CBR groups allowed participants to develop 

enhanced peer support. 

Figure 5: Indication of the Confidence in the Findings of Qualitative Evidence based on 

the CBR Matrix 

Table 2 summarises the key impacts identified by each of the studies that were 

identified in this review. The summary statements provide indicators of the kind of 

evidence offered.  



115  48 

www.dcidj.org 

 

Matrix Heading Quantitative Qualitative 

Health • Adults who received institutional 
rehabilitation following a stroke 
continued to have greater neurological 
gains when receiving individual 
community based rehabilitation than 
without CBR (p<0.01) (Yu et al., 
2009). 

• Children with disabilities who 
received individual rehabilitation 
improved their developmental quotient 
(Bekker, 2011). 

• Children improved their functional 
abilities and caregivers/staff attributed 
the change to CBR (Eide, 2006). 

• People who were in the CBR 

programme reported greater access to 

assistive devices after 2 or 4 years 

(p<.0.5) (Biggeri et al, 2012).  

•   People with disabilities 
reported that the Community 
Rehabilitation Facilitators 
(CRFs) gave individual 
assistance which helped them 
with ADLs and increased 
mobility (Chappell & 
Johannsmeier, 2009). 

Education   

Livelihood • People in the CBR programme reported 
more access to government pensions 
after 4 years (p<0.001) (Biggeri et al, 
2012). 

• People in the CBR programme for 4 

years reported increased employment 

(p<0.001) (Biggeri et al, 2012).  

 

Social • People involved in CBR projects 
reported they could express their views 
and participate in decisions more than 
the control groups after 4 years (Biggeri 
et al, 2012). 

• People involved in CBR projects for 4 
years reported they felt respected in the 
community (Biggeri et al, 2012). 

• People involved in CBR projects for 4 

years reported they felt more respected 

by their families (Biggeri et al, 2012). 

•  

Table 2: Qualitative and Quantitative Evidence offered for each Component of the 

CBR Matrix 
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  • Family relationships were 

strengthened by giving 

skills/confidence to caregivers, 

as well as changing their 

perceptions of the person 

(Chappell & Johannsmeier, 

2009). 

• Social acceptance was 
increased by changing 
community perception and 
assisting with greater physical 
accessibility of public buildings, 
which increased social 
integration (Chappell & 
Johannsmeier, 2009).  

• Adolescents expressed that 
working in a group, especially a 
group where there is active 
group participation and ongoing 
meaningful activities was very 
empowering (Gulati, Paterson, 
Medves, & Luce-Kapler, 2011). 

• The CBR programme has 

changed attitudes towards people 

with disabilities, allowing 

increased inclusion in family and 

community (Grut, Hjort, & Eide, 

2004). 

Empowerment •   People involved in CBR projects 

reported they felt more able to express 

their views and participate in 

community decisions (p<.0.1) (Biggeri 

et al, 2012). 

• The groups that were formed by 
the CRFs allowed the 
participants to find and enjoy 
peer support (Chappell & 
Johannsmeier, 2009). 

• The CRFs increased the self-
esteem and self-confidence of 
people with disability through 
their counselling/ support 
(Chappell & Johannsmeier, 
2009). 

• People with disabilities were 

more accepted in the community 

(Gulati et al, 2011). 

DISCUSSION 

As reflected in Table 2, and Figures 4 and 5, the component of the CBR Matrix with 

the most evidence was Health; indeed, all of the quantitative studies provided 

evidence in the area of Health. This may reflect the development of many 

standardised measures within the rehabilitation field, allowing for constructs to be 

more easily quantified. However, it is also possible that the focus on health may be 
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an ongoing reflection of the biomedical roots of CBR (Miles, 1996; Thomas & 

Thomas, 1999). 

Across the quantitative studies, the best evidence of attributable impact was 

provided by the focussed review of the outcomes of CBR after a stroke (Yu et al, 

2009). Evidence was also offered in the studies which looked at childhood 

interventions, though both studies had issues which would preclude a confident 

statement of attribution (Eide, 2006; Bekker, 2011).  The reporting and findings of 

these childhood disability studies is similar to that reported by Lagerkvist (1992), 

showing the percentage of children demonstrating improvement in functional 

skills but not discussing significance. 

In contrast, no evidence for impact in Education was found in the current review. 

Velema et al (2008) reported 4 sources that commented on the positive influence of 

education programmes in 7 countries. These conclusions were presented in terms 

of the percentage of children who had been helped to attend school. However, in 

the absence of a control or comparison group, it is difficult to assess whether the 

children would have found another way to attend school, or if the families were 

participating in the project because they valued education. 

The remaining quantitative evidence is offered by Biggeri et al (2012).  While this 

important study contributes greatly to the development of CBR evidence, much of 

that evidence is based on responses to a single question, with a retrospectively 

determined baseline. For example, the evidence in the Social domain is based on 

the person’s response to the question - “Does your family consider your views in 

taking decisions?” The individual was then asked to determine what the answer to 

the same question would have been 2, 4 and 6 years earlier. As the only 

quantitative evidence offered, it is a constructive starting point, but a multi-year 

retrospective baseline has potential limitations in accuracy due to bias and recall 

difficulties. While these findings are important, if the field of CBR is to establish a 

sound evidence base, there is a need for more prospective studies.  
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Qualitative research methods appear to be useful in assessing aspects of the Social 

and Empowerment domains, as all of the qualitative research studies contributed 

evidence in those areas. The qualitative studies are informative and elucidate 

issues in a different way than the quantitative studies; however, it is much more 

difficult for such studies to demonstrate attribution of impact. It is clear from a 

detailed reading of all studies that many participants in CBR value the 

interventions provided, and attribute positive changes to CBR. Possibly the most 

telling statement of value on the side of the participants is their choice in 

continuing to invest time and limited resources in CBR activities. However, 

valuing something is not the same as demonstrating attribution of impact. This 

reflects a key aspect of the dilemma of CBR. While participants and families may 

not ask for quantifiable evidence of impact as a criterion for their engagement, 

there is a strong desire for such evidence from management, donors, and 

academics. 

CBR is a complex, multi-sectoral approach. As a result, it is difficult to assess many 

of the interventions in a manner that allows attribution of impact.  Added to the 

complexity of assessing impact, there is often a shortage of resources and an 

understandable desire to put those resources into meeting community needs, so 

aspects of rigour of research are at times overlooked. There may also be a lack of 

adequate tools to measure potential change. Similar to previous literature reviews 

(Mitchell, 1999; Finkenflugel et al, 2005; Velema et al, 2008; Patel et al, 2013; 

Robertson et al, 2012), this review found that the available evidence for CBR is 

scant in quantity and characterised by methodological limitations that compromise 

the strength of evidence. In the 10-year period covered in this review, only 7 

articles were found which addressed the impact of CBR on people with disabilities 

and their families. 

There is an ongoing need for quality research with some kind of control group or 

counterfactual, in order to demonstrate the impact of CBR implementation. Due to 

the variety of CBR interventions, a clear description of the intervention is 

necessary in all published reports. Finally, there is a need to identify standardised 

tools to collect meaningful pictures of the before and after situation. In order to 

develop these tools, trials maybe necessary to demonstrate their effectiveness in 

measuring change, and the results shared with the participants to ensure their 

agreement. These tools could provide the additional benefit of helping with the 

routine monitoring of CBR activities.  
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Strengths and Limitations 

This review set out to find and assess the available evidence by looking at the 

attributable impact of CBR. There is not much evidence published on the impact of 

CBR, therefore the number of studies reviewed was relatively limited.  Moreover, 

of the 7 sources referenced in this review, 3 were not drawn from peer-reviewed 

journals. In some cases the findings of this grey literature, while meeting criteria 

for inclusion, still seems based on subjective understandings of outcome, with few 

or no objective measures. 

Methodologically, this review was largely conducted by the first author, under 

supervision and in consultation with the second and third authors. While this 

provided consistency of approach, to reduce the risk of bias it may have been 

preferable for 2 reviewers to assess literature, determine inclusion, and rate 

quality. 

CONCLUSION 

This literature review of the impact of CBR has provided a constructive update of 

previous reviews (Mitchell, 1999; Finkenflugel et al, 2005; Velema et al, 2008; Patel 

et al, 2013). The CBR Matrix is used as the common frame of reference to assess the 

number of studies, and the nature and relative strength of qualitative and 

quantitative evidence offered by the available literature. The modified harvest plot 

used here may assist in future reviews of evidence as a way of visualising the 

relative quantity and attributes of the studies reviewed. Some quantitative 

evidence was identified pertaining to the Health domain, and some qualitative 

evidence was identified from studies focussing on the Social and Empowerment 

domains. Although there is a growing body of evidence in CBR, there is an 

ongoing need to strengthen CBR evidence in general, but particularly in the 

Education and Livelihood domains.    
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5-Year Update 

The results of the literature review reported above found seven articles addressing the 

attributable impact of CBR in the ten-year period ending in mid-2012.  Three of those articles 

had been peer reviewed.  The results demonstrated an emerging body of evidence, although 

as discussed above, the evidence was scant and had many limitations.   

In April 2017, a follow-up literature review was undertaken to assess the literature 

addressing the impact of CBR in low to middle-income countries published in the intervening 

five years.  The original databases were searched using the same search terms as used in the 

original study.  The same inclusion and exclusion criteria were used to assess the data.   

The search terms identified 250 records, with 126 unique records.  After careful 

screening against the inclusion and exclusion criteria 29 articles remained for full-text 

eligibility assessment.  Twenty-one of the 29 sources did not meet eligibility criteria, leaving 

8 documents (Biggeri et al., 2014; Dambi & Jelsma, 2014; Deepak et al., 2013; Lakhan, 

2014; Mauro et al., 2015; Mol, van Brakel, & Schreurs, 2014; Ru et al., 2016; Wright, 2012).  

However, three of the eight articles (Biggeri et al., 2012; Deepak et al., 2013; Mauro 

et al., 2015) were peer-reviewed articles based on a single study reported by Biggeri et al. 

(2012).  The original literature review included Biggeri et al. (2012) which was a detailed 

document reporting on a large study in India and provided evidence in 4 out of 5 CBR matrix 

domains.  While the additional documents provided evidence for CBR and explored different 

aspects of the data in greater detail, they did not change the levels of robustness indicated in 

the harvest plot in Figure 4 of the published review (Bowers et al., 2015).  Thus, they were 

excluded from the updated review.  

Of the remaining five records, one was qualitative (Mol et al., 2014) and four took a 

quantitative approach (Dambi & Jelsma, 2014; Lakhan, 2014; Ru et al., 2016; Wright, 2011).  

Interestingly, this may suggest a move away from qualitative studies towards more 

quantitative approaches to investigate the impact of CBR interventions.   

Figure 2.6 portrays the quantitative evidence published from 2012 to 2017 in a harvest 

plot similar to Figure 4.  Much of the quantitative evidence continues to report on the health 

domain, although two additional sources of evidence were added to the Social domain.  

Overall, the quality of the evidence provided in the update is generally less robust than that 

seen in the earlier review. 
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Applying the same criteria as used in the earlier review, the results reported by Mol et 

al (2014) would have scored 4 out of 6.  The study provided evidence in the areas of Physical, 

Social and Empowerment domains. 

 
D i d  s t u d y  u s e  p r e -  a n d  p o s t - m e a s u r e s ?  Did study use a control group? Did study claim significant 

findings? 

 Yes 
 

Yes, statistically matched 
 Yes, and supported it with a p-

value 

 
Pre-measures taken 
retrospectively 

 Yes, not matched  Study claimed significance 

 No  No  No claim of significance 

Figure 2.6: Robustness of Quantitative Evidence based on the CBR matrix from 2012-2017 

When considering the quantitative studies reported between 2012 and 2017, each has 

unique limitations which constrain the findings, and interpretation.  The studies are described 

briefly in the following paragraphs. 

The Wright (2011) study was not designed to investigate the impact of CBR, although 

evidence was found. Wright investigated the survival status of children who had undergone 

one of two surgical procedures to treat myelomeningocele and hydrocephalus.  While they 

did not find a difference in survival rate after five years across the surgical approaches, they 

did report a significantly higher survival rate for children living in areas where CBR was 

available.  The results imply that CBR had an impact on the survival rate of children with 

hydrocephalus, possibly due to the increased social and physical supports which were 

potentially offered. 

The study by Lakhan (2014)  investigated the change in behavioural issues among 

children with intellectual disabilities.  They found a positive effect for their CBR 

intervention.  However, a control group which received a similar intervention in a clinical 

setting apparently had the same outcomes as the CBR group, although the results of the 

control group were not reported in detail.  The biggest predictor of change was the degree of 
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intellectual disability.  Thus, the findings are inconclusive about the attributable impact of 

CBR. Another study (Ru et al., 2016) described the use of a control group, but did not report 

findings for the intervention group against the control group.  Significant changes were noted; 

however, no comparison was made with the control group, and different intervention groups 

were used for the pre and post measures.  These issues make it difficult to be confident that 

the effects were not a result of other changes within the community or the result of the 

sampling approach.   

Finally, the study by Dambi and Jelsma (2014) looked at the effects of CBR on 

children with cerebral palsy after 12 weeks of intervention using a traditional clinical 

intervention group as a control group.  Significant improvements were reported in the CBR 

group.  However, it is worth noting that the therapists in the CBR group were more 

experienced and spent more time with the children than the therapists delivering the clinic-

based intervention.  Thus, the findings may be distorted because the ‘dose’ of intervention 

(i.e. treatment time) and experience of the therapist was not controlled, again compromising 

confidence in the findings.  

While the findings reported by Lakhan (2014) and Dambi and Jelsma (2014) suggest 

that CBR was as effective, or possibly more effective than clinic-based rehabilitation, the 

results must be interpreted with caution given the limitations discussed above.  However, the 

issue of CBR impact is not necessarily whether it is superior to clinic-based rehabilitation, 

but whether there is evidence of any positive change relative to conventional practices. 

Conclusion 

There is a growing body of literature which investigates the impact of CBR.  

However, the comments of reviewers from the last millennium are still cogent.  The evidence 

for CBR is not overwhelming in quantity and often leaves the reader less than convinced that 

the results could be replicated if a more rigorous methodology was utilised.   

The current study will adopt a more rigorous methodological approach to investigate 

the attributable impact of CBR.  Several specific approaches will be used to address the 

current limitations: 

➢ A control group will be utilised as a reference point against which change can 

be assessed. 

➢ Pre and post measures will be taken to represent a person’s current status at 

the time of assessment. 
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➢ Multiple standardised assessments designed for use in an international context 

will be used and scored as a whole.  

➢ A robust data analysis will be utilised to control for potential confounding 

variables. 

Chapter 3 will describe the CBR interventions in the CBR projects included in this 

study.  Chapter 4 will then describe the methodology adopted to investigate the impact of 

CBR in these projects. 
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Chapter 3 

Description of the CBR intervention 

The CBR Matrix suggests a broad range of potential intervention foci which 

could be incorporated into community-based rehabilitation (CBR).  Beyond this array, 

each intervention can comprise a variety of different activities and use a number of 

different approaches, dependent on the context and practice orientation of the programs.  

While these differences in approach and intervention activities allow for flexibility 

based on context, or other factors, they also make it difficult to compare CBR projects.  

In some contexts, it can be difficult to measure or even to fully understand what is being 

done under the auspices of CBR.  As a result, clear documentation and description of 

CBR activities is important as a basis for comparing interventions and establishing CBR 

research and evidence.  The following description of the CBR activities and 

interventions carried out in the course of the current research study, provide a context to 

interpret findings and consider further applicability.   

The Leprosy Mission International 

The Leprosy Mission International (TLMI) is an international non-

denominational Christian Fellowship, with a presence in 33 countries (The Leprosy 

Mission International, 2018a).  TLMI has focused on the needs of people with Leprosy 

for almost 150 years as is demonstrated in the current Vision of “Leprosy Defeated, 

Lives Transformed” (The Leprosy Mission International, 2018b).   

In 2006, the author was the lead author of a proposal which reconceptualized the 

existing field work in northwest Bangladesh.  The resulting CBR project was conducted 

under the auspices of The Leprosy Mission International Bangladesh (TLMIB).  The 

intervention which was the focus of the current study was implemented by this project.  

The project primarily targeted those with leprosy-related disabilities, although people 

who have had leprosy with no disability and individuals with disabilities not caused by 

leprosy were also included.  A group based CBR approach was used which encouraged 

local self-help groups to learn skills needed to advocate together and to address each 

other’s needs.  The focus of the project was driven by the needs expressed by the group 

members and included livelihood development, empowerment, and disability 
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management, although assistance for children’s education, vocational training in the 

community, and building sanitary latrines was also available.   

A second CBR project was developed in 2010 (the author was the lead author of 

that proposal) in a neighbouring district where there was a need to begin a new CBR 

intervention.  The second CBR project included a higher proportion of people affected 

by leprosy, but otherwise was modelled on the first.  The result of including more 

people with leprosy was that there was less emphasis on general disability management.  

The second project was based in an area where CBR had not previously existed and 

where the leprosy control work had not received as much funding or attention as the 

original CBR project area.   

Overall both projects used a group based CBR approach, focusing on advocacy, 

income generation, and physical disability management for people with leprosy and 

other disabilities.  The intervention utilised capacity development and was deliberately 

low-intensity, with limited external input.  It is important to note that this research study 

was grounded in and conducted through existing practice.  It attempted to measure the 

impact of the CBR project but did not intentionally alter the CBR activities being 

implemented.  The interventions were carried out in the course of standard service 

delivery, by existing CBR project staff8 and management.  The use of the word 

“project” in this document will always refer to the CBR intervention.  The descriptive 

information contained in this chapter is drawn from the project documents (Bowers & 

Singh, 2010; Bowers, Singh, The Leprosy Mission Denmark, & Danish Mission 

Council Development Department, 2009) as well as extensive personal interactions with 

the staff, management and group members in the two projects. 

The previous section about TLMI describes the organisation which organised 

and managed the activities.  However, the remainder of this chapter discusses the CBR 

intervention rather than TLMI, TLMIB, or the research activities.  

Core Values 

This CBR intervention was designed prior to the release of the CBR guidelines 

(World Health Organization, 2010a).  When the WHO started developing the CBR 

                                                 
8
 This chapter describes the CBR intervention and not the research.  As such all references to 

“staff” are about CBR project staff and not to research personnel.  
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guidelines there was a discussion about what should be included.  The idea of CBR 

having core values or principles was highlighted in various circles.  The CBR guidelines 

were first published four years after the United Nations Convention on the Rights of 

Persons with Disabilities (UNCRPD) (United Nations, 2006) and incorporated the 

principles of the Convention.  The final CBR guidelines highlighted empowerment 

including self-advocacy and sustainability as important to “guide all aspects of CBR 

work” (World Health Organization, 2010a, p. 25).   

This project had adopted the core values of empowerment, participation, 

ownership, independence and sustainability prior to the release of the UNCRPD or the 

CBR guidelines.  These values were seen as interrelated with each value developing and 

strengthening the others in a cycle, with empowerment as the central idea.  Figure 3.1 

was developed by the author in order to teach the values to the CBR field staff.  The key 

values were not strictly or academically defined, but were the focus of training in 

discussions with staff and group members. 

Empowerment was central to the project. It was reflected in the understanding 

that group members had the ability to do, to learn and to decide for themselves.  

Empowerment was not seen as a completed activity, but as a developmental process 

with group members increasingly encouraged to take a more active role in activities and 

initiatives over time. 

Empowerment 

Participation Ownership 

Independence Sustainability 

Figure 3.1: Relationship between the project core values 
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The core value of participation was reflected in the fact that group members 

were active participants.  In the early stages of group development, it was understood 

that people might not feel comfortable participating, but they were encouraged to take 

an increasingly active role.  As it was expected that the CBR group members would be 

active participants, activities were completed with the CBR group members, rather than 

for them. 

The project idea of ownership was expressed in the view that group members 

were the ones who had the relevant needs and concerns.  The project supported group 

members to develop the knowledge, skills and resources to identify and address their 

own needs.  Ultimately the goal was that the groups would become self-sustaining and 

the external inputs to the project would become redundant.   

In many ways the idea of ownership crosses into independence and 

sustainability.  Independence was a long-term goal for the participants, that they would 

be able to run the groups themselves.  While sustainability was a goal, it was anticipated 

that the issues being addressed through the groups would be addressed in a way that the 

impact was felt in the future without the project.  Sustainability did not imply that the 

CBR project operated by the non-governmental organisation (NGO) would continue, 

but that the groups would develop the capacity to address the needs which they 

identified as important in an ongoing manner. 

1. Staff Selection 

Prior to group formation, staff were selected and trained.  Competition for the 

positions was intense, with roughly 100 applicants for each available post.  As the 

project grew, subsequent staff interviews, selection, and training increasingly 

incorporated CBR Group members in the process.  Eventually, group members made up 

half (up to 5 group members) of the interview panel.  A pictorial scoring form was 

developed which allowed non-literate members of the interview panel to contribute 

meaningfully.  The group members participation was highly valued, in part because they 

were sensitive to different applicant qualities, and were very attentive to signs of 

disability bias in the applicants9.   

                                                 
9 On several occasions a group member with severe leprosy disabilities, which resulted in no 

fingers, approached an applicant with his hands held out and asked if his disability made him 

uncomfortable.  If he was not happy with the non-verbal response, he would strongly voice his 
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2. Capacity Development of Staff 

The project as a whole, incorporated substantial elements of capacity 

development with staff and participants.  Project activities sought to transfer skills or 

develop capacity and opportunity.  Capacity development for the CBR group members 

is described later in this chapter.   

To facilitate the transfer of skills and staff capacity building, the project 

commenced with a three-month introductory training period.  During this time the staff 

were trained in and were expected to understand and share the project’s values of 

empowerment, participation, sustainability and independence.  Staff were provided with 

key information regarding disability management, rights (disability rights and general 

human rights) and group development.  They were also trained in basic finance 

principles, Participatory Rural Appraisal (PRA) strategies (Chambers, 2005), as well as 

marketing and income generation.  Training was provided through a mix of nationally 

recognised experts, the current author, and other in-house instruction. 

3. Capacity Development of Group Members 

To maximise contextual relevance, the approach under which staff assisted 

people in local communities was one of “continual contextual capacity development.”  

No classes or formal learning periods were utilised, either on a central level or in the 

groups. Instead, staff worked in a mentoring capacity alongside group members and 

encouraged them to use their own knowledge and to access local resources.  If issues 

arose where staff had information which was not available in the community, they were 

expected to share this knowledge with group members in a timely and appropriate 

fashion.    

4. Capacity Development Across Groups 

To facilitate peer based capacity development, key individuals were identified 

(by their group in coordination with the local staff member) from among the groups. 

They became “community motivators” and travelled to other groups to describe and 

share their success.  Examples of “success” included skill development, adult literacy, 

                                                 
concern to the interview panel after the applicant left.  No interviewee made it beyond those 

concerns.   
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successful business building, or achieving progress in community advocacy.  The 

management and group members expressed that these community motivators were a 

crucial means of promoting inter-group networking and sharing of practical examples. 

Community motivator roles were not fixed positions of responsibility.  They 

were people already within a group who were invited by staff to share their 

experience/expertise with other nearby groups.  One person might make 10-15 visits, 

while another individual might only visit one group, depending on need and context.  

A second use of the community motivator system was manifest at a more 

general community development level.  It involved leaders from one Upazila (sub-

district) association, periodically visiting other nearby associations.  This allowed the 

leaders to observe how different associations worked and fostered relationships and 

communication as a foundation from which district or regional associations could be 

strengthened.   

5. Group Formation 

New groups were formed by project staff through a process of “snowballing10.”  

To find the first contact person, the CBR staff consulted with the leprosy control staff11, 

or were approached by individuals in a region to start a group. They typically identified 

a few people in a community who fit the profile of individuals targeted by the project.  

The CBR staff would personally visit these individuals to see if they were interested in 

forming a group, and to ask them if they knew of others in the community with 

disabilities who might be interested in joining a group.  After 7-10 interested people had 

been identified, they would hold their first “meeting” to explain the objectives of the 

group and to confirm there was interest in forming a group.  Once a group of individuals 

agreed to form a group, they were encouraged to elect leaders.   

In most cases, groups elected three leaders (chairman, secretary and cashier).  

Groups were strongly encouraged to have elections every 2-3 years to promote depth of 

leadership capacity development.   

                                                 
10 Snowballing involved using known persons in a community as a resource to refer others who 

fit the criteria and may be interested. 

11 These staff are part of a separate project which addresses field leprosy control. Their role is to 

diagnose people with leprosy as early as possible and provide field-based treatment for leprosy 

and its complications. 
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6. Group Development 

As groups matured, staff were expected to become less active in group 

processes, planning, and decision making.  If the groups did not naturally become 

independent, staff were still expected to withdraw most support, in order to allow a 

leadership gap to form, requiring group members to actively sustain the group. 

Groups were taught to use participatory methods, to identify and rank their goals 

and objectives.  While staff had some training and resources, they did not have enough 

training or resources to meet all of the demands of the group.  This intentional shortage 

of resources required staff to work alongside groups, collaborating with group members 

to access/find resources necessary to meet their goals.  

7. Group Members 

In keeping with the organisational structure under which the project was 

initiated, and in keeping with the disability and poverty profile in the region, the first 

priority of the project was to include group members who were disadvantaged by 

leprosy.  It was required by the implementing organisation that each group should 

include at least a few members with a physical disability resulting from leprosy.  

Beyond this, others who might not have visible impairments, but would have 

encountered social problems as a result of their diagnosis of leprosy were also included.  

Recognizing that some communities may only have 2-3 people with leprosy-related 

disabilities or consequences, people who had other non-leprosy-related disabilities were 

also invited to join.  In a few cases, people who experienced severe disadvantages due 

to other issues, for example socially marginalised people in “ultra-poverty” (Bowers, 

Singh, & Kuipers, 2014) or households with a female head, were also invited to join the 

group12.   

8. Group Goals 

While the general intent of the project was that group goals encompass aspects 

of physical rehabilitation13, advocacy, and livelihood improvement, this was loosely 

                                                 
12 Chapter 5 includes a detailed baseline and compares each intervention cohort with its paired 

control group 

13 The inclusion of physical rehabilitation first in the list of goals does not imply that it was first 

in the planning of the project or first in the priorities of the group members.  In fact, physical 
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defined, so that each group could identify its own goals.  However, when potential 

group members first came together to discuss forming a group, those three areas were 

initially proposed.  (The activities to encourage these goals are described in greater 

detail below.)   

9. Physical Rehabilitation 

To promote physical rehabilitation, the project helped to provide access to 

assistive devices, gave instruction on wound prevention in leprosy, and sought services 

that would provide other types of physical rehabilitation.  At the start of their 

employment, field staff had four weeks basic training in assisting people with physical 

disabilities.  Beyond group activities, the field staff were expected to make 

approximately 20 rehabilitation home visits per month.  Their role was to assist families 

with the management of disabilities and to support the Community Disability Workers 

(CDW).  The CDW was a volunteer (identified by the groups) who received training in 

basic disability care and then assisted work with disabled people in the community.  The 

field staff were expected to provide some supervision and to make a referral if they felt 

issues were beyond their abilities.  Referrals were encouraged, then monitored to ensure 

that they actually happened.    

At the beginning of the research, the project had a physiotherapist position to 

support regional clinics and the field staff/CDW.  However, due to a high turnover of 

physiotherapists and a lack of continuity between the group based CBR activities and 

the individual based disability clinics, it was decided to reduce these activities and to 

focus more on the CBR groups.  A person with training in assistive devices was retained 

to help with the supply of assistive devices, but the physiotherapy position was not 

retained.   

Limited funds were available to the groups to help members who could not 

afford long-term disability care.  Groups identified potential beneficiaries of the fund, 

with the condition that the use was for one of the approved purposes only (assistive 

devices, mobility aids, or surgery to correct chronic disabilities).  The demand for the 

funds grew over the years.  In accord with the project’s low input philosophy, the 

                                                 
rehabilitation was a minor priority for group members and consumed less than 10% of the 

implementing projects resources.   
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project did not seek to meet needs entirely, but rather to be one of several resources.  

Some other potential resources included government, NGO, community, mission 

hospitals, and poor funds.  In the unlikely event that a person was unable to arrange the 

needed funds, the project ensured that no group member was denied access to essential 

disability services such as reconstructive surgery or disability supports, by linking them 

to another service provider who was able to finance the cost of the treatment required. 

10. Advocacy 

To promote advocacy, project staff informed group members of their basic 

human rights and, in particular, disability rights provided under Bangladesh law.  They 

encouraged the groups to engage with community and government bodies to claim those 

rights.  Prior to joining the groups, most people had little or no awareness of their rights, 

so all staff received training which included information on Bangladesh legislation 

which pertained to various disadvantaged groups (such as women, people with 

disability, children, and the aged).  The staff then used short information sessions during 

group meetings to share pertinent rights-based issues.  They also offered to support 

groups if they wanted to claim a right to which they were not being granted access.  For 

example, if a group member wanted to go to a government office to register for benefits, 

the staff member might accompany them for support or assistance.  The staff were not 

supposed to do advocacy work without the group members present.  By increasing the 

capacity of people with disabilities to self-organise, and to know and voice their rights, 

it was expected that group members would gain more confidence to jointly seek access 

to their entitlements and to initiate advocacy activities on a local level.  

It was further anticipated that over time, as group members were able to 

demonstrate achievements and be more productive, they would gain greater respect in 

the broader community.  For example, as group members learned about their rights, it 

was anticipated that they would disseminate this information to family and community 

members through routine, daily interactions, contributing to increasing awareness in the 

community of the rights of the disabled and people affected by leprosy. 
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11. Livelihoods 

Livelihood activities were nearly always the first suggested by individuals 

considering forming or joining a group.  Bangladesh has a strong history of 

microfinance groups, so every community is familiar with the concept.   

Shortly after group formation, new groups would define how much they planned 

to save per month.  Each member was expected to deposit the agreed savings amount 

with the group at the start of each month.  Monthly savings amounts ranged from 0.15-

0.20 USD per individual for new groups to 1.00 to 1.50 USD per individual for mature 

groups.  All savings deposits were recorded by the member elected as the group 

treasurer.  The treasurer was closely mentored and monitored by the CBR staff until the 

treasurer had the necessary skills.  The groups opened their own interest-bearing bank 

account and kept their money in the account.    

The savings described above, plus interest and the milestone rewards detailed in 

the next section made up the group fund.  The group fund was used to give small loans 

to group members and to promote a variety of income-generating activities.  CBR 

groups charged a modest amount of interest to members who took loans.  Group 

members were coached in money management, personal budgeting, savings, and basic 

accounting for running a small business.  

Many group members lacked specific skills for employment, which meant that 

they worked only on a daily basis as unskilled labourers.  To enhance income, where 

possible, members identified people who had demonstrated an interest in learning a 

trade and linked them with a local community artisan for training.  The training was 

usually done at the artisan’s regular place of work and involved working alongside the 

artisan.  A simple contract was drawn up so that all the parties agreed on what skills 

would be learned, how long it would take, and any financial issues.  The groups 

identified the participants for such initiatives among themselves and agreed to provide a 

loan to purchase any relevant tools or materials following the completion of the training, 

using the project funding to cover the training costs.   

While the terms microfinance or microcredit could be used to describe the 

livelihood activities of the project, these terms are not used in the current thesis to avoid 

confusion.  Micro-credit programs typically consist of capital owned by a bank, or a 

government or an NGO.  The individuals are provided with loans, with the expectation 



IMPACT OF CBR IN NW BANGLADESH 70 

 

 

 

that the loan is paid back to the organization running the microcredit.  However, in the 

current CBR interventions, the capital was wholly owned by the group. 

12. Milestone Rewards  

A unique feature of this intervention was the provision of “seed capital” (small 

funding contributions) towards each group’s fund, based on the group’s performance.  

When the group achieved a number of pre-determined milestones, they became eligible 

for seed capital funding. The project allowed for three such infusions of capital to each 

group.  

Table 3.1 

Seed capital milestone requirements 

Criteria 1st time 2nd time 3rd time 

Bangladesh Taka per person 1000 800 600 

Meetings in 9 months with 80% attendance 8 8 8 

Percent of expected savings in 9 months 70% 80% 80% 

Bank account with clear records  9 months 9 months 9 months 

Group records maintained 8 months 9 months 9 months 

Needs assessment/ranking/plan made Yes Yes Yes 

Baseline data collected Yes Yes Yes 

Group monitoring form score* 36 50 58 

Number of group plans completed in last year 

(plans outside group processes or development) 
NA 1 1 

Number of loans with a business plan NA 100% 100% 

On-time recovery rate on loans given by group NA 70% 80% 

No membership in other NGO's  100% 100% 

Staff attendance at meetings NA NA <=6 

*The annual group monitoring form was modified from a document included in the “Evaluation and 

Feasibility Study for the Community-based programs of DBLM ” (2004) by Scott A Smith.   

An English copy of the group monitoring form is available in Appendix A. 
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The milestones were established by the project leadership committee at the 

beginning of the project.  The group members were given a very strong voice to ensure 

that the milestones were relevant and achievable.  The milestones related to group 

attendance, active participation, maintaining records, ranking needs, developing annual 

plans based on their needs, demonstrating leadership, and participating in the annual 

group evaluation (see Table 3.1).  The first seed capital infusion amounted to 

approximately 13USD per group member, with the following two grants being 

progressively smaller.  The seed capital helped build the group’s fund, which was also 

increased by their savings and any group income-generating activities.   

The intent was that each group would become strong and independent.  The 

capital infusions were designed to foster savings habits and enhance group 

sustainability, while also ensuring the group’s control of the finances.  The seed capital 

amount was based on the number of people in the group. 

13.  Group Graduation 

Progress towards a third seed capital instalment was seen as the indicator of 

group health and independence.  Groups were not “graduated” at a point in time, but 

support decreased as the group progressed towards the third instalment of seed capital.  

After the third milestone grant, the group was considered mature and the supports were 

significantly reduced.  Mature groups were able to request special assistance from the 

staff if it was required, and the staff visited the groups in person every quarter to 

monitor progress.  Where groups were not progressing as expected, and therefore not 

eligible for future seed capital, the staff worked with them to encourage progress.  

One of the project’s goals was that the groups become independent and self-

sustaining within two to three years.  Some groups were not willing to put in the 

required effort, so indefinite support would have consumed staff and project resources 

which another group could utilise.  Most groups were able to achieve the requirements 

to earn each seed capital within the 18 months that was allotted, and many were able to 

achieve each seed capital in 9-12 months.  Eighteen months was selected as a cut off 

because it allowed the groups to fail entirely for one cycle and still have enough time to 

try again.  If a group was struggling, the staff would provide additional supports to help 

them identify problems and to help the group become successful.  However, after 18 

months of not earning a milestone grant, groups lost access to any future seed capital, 
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and the staff person was expected to decrease their visits and inputs.  Groups which 

showed genuine interest to meet the criteria could request additional time from the 

project management, if they had the support of the group association.   

14. Group Associations 

Groups were encouraged to network with other CBR project groups near them.  

For convenience, the project used the government geographical divisions as the 

geographical parameters for organising the groups.  The working area consisted of 24 

government sub-districts.  All groups within a sub-district (Upazila) were members of 

the Upazila association in that sub-district.  The Upazila association referred to the 

association which was created by representatives of the CBR groups in that area.  The 

groups elected their representatives and paid dues to the association.  The role of the 

Upazila association was to provide a recognised voice for advocacy with government at 

the sub-district level as well as to provide sustainable support for groups as the project 

reduced inputs.   

There was also a district association in each district whose representatives were 

similarly elected by the groups.  These district associations had a role in higher level 

advocacy and coordinating the sub-district associations.   

The district associations were designed to be controlled by the local groups, or to 

have bottom-up control.  As such, the associations were not provided with, or expected 

to have, independent sources of funding but were expected to collect any necessary 

resources and any authority from the groups (the bottom) which they represented.  In 

addition, the representatives were elected every year so that they would continue to be 

responsive to local groups.   

15. Project Management Committee 

Another form of engagement between group members and project leadership 

was group participation in the project management committee.  The committee was 

comprised of 50% group members and 50% project leadership.  The committee met six 

times a year and took up many issues that influenced the project’s interaction with the 

groups.  The provision of seed capital is one example where the project leaders listened 

almost exclusively to the group members in the project management committee.  Every 
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suggestion to revise the seed capital criteria was sent to the project management 

committee for consideration.   

Figure 3.2 shows an organogram for the project, which shows the typical 

relationships between the management and staff.  The difficulty with the organogram 

was that while it was technically correct, it implied that the CBR groups were under the 

project field staff, which was not the desired effect.   

Figure 3.2:  Basic organogram for the CBR project 

An alternate organogram is seen in Figure 3.3, which shows many of the 

relationships within the project.  On the left side, there is the hierarchy of the CBR 

project management to the field staff.  The arrow from the staff to the groups represents 

capacity development, resources and facilitation but not control.  The groups created the 

associations and provided funding and representatives, while the associations provide 

support to the groups, thus the two-way arrow.  As the associations developed, the 

associations were encouraged to collect routine reports from the graduated groups and 

then make the information available to the project if requested.  The strengthening of 

the groups and associations, so that they can run independently of CBR project input, is 

the vision for the right side of Figure 3.3.14 

The project management committee fulfilled two important roles which could be 

implied in Figure 3.3.  One role was to give input to the project on relevant issues where 

                                                 
14 As of 2018, both CBR projects are actively reducing staff and transitioning control to the 

associations (see chapter 7).  The associations are formally recognized by the government and 

are forming new groups.  The CBR project management and the associations are in agreement 

that the associations are ready to take on the administrative roles the NGO had previously 

supported. 
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the groups and associations were impacted.  The other role was to model management 

for the group leaders and help them develop an understanding of behaviours and 

processes which could benefit them in the associations. 

 

Figure 3.3:  Modified organogram showing simplified relationships of the CBR project and 

CBR group structure 

 

Low Input Strategy 

The project tried to avoid duplicating services offered by other agencies.  Staff 

were strongly encouraged to make referrals for disability care to local agencies where 

relevant.  The budget was intentionally insufficient to fulfil some major activities 

(housing, tube wells, sanitary latrines, access to capital, education assistance) in order to 

encourage staff and groups to discover other resources in the community, and not to 

foster dependence on the project.   

The project sought to implement its work through limited inputs.  While the staff 

were expected to give basic information on strategies and options, they were primarily 

expected to work collaboratively with the groups and communities to find answers to 

issues as they arose.  The group funds grew slowly as savings and seed capital added up.  
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It was expected that the group fund would be sufficient to meet group members needs 

after three years.  This slow development of the group funds allowed the groups time to 

develop capacity in managing money, and ensure that if things went wrong, the losses 

would be small.   

Intervention Groups 

Although the approaches used by the two CBR intervention projects were very 

similar, there were some differences that should be highlighted.  The most obvious 

difference is that the new CBR project included the first 50 groups formed in initial 

stages of the project.  The team had no experience and was small (eight field staff).  The 

other CBR project also included 50 groups, but by this time the team had already 

formed over 300 groups in the preceding five years and there were 48 field staff.  

Greater experience and project size may not necessarily be beneficial, but they were 

points of difference.  

The project focus was slightly different between the two CBR intervention 

projects.  For example, the new project did not include group members who were 

considered “marginalised” (i.e. without leprosy or disability) and there was no general 

disability intervention.  In addition, the field staff in the new project reported very high 

levels of stigma in the region, with some groups not permitted to meet in some homes 

because people were afraid of leprosy, while the anecdotal reports of stigma in the other 

project were unremarkable, perhaps due to previous interventions in the region. 

Summary 

To summarise, the CBR projects used a group-based approach, to organise 

individuals who were disadvantaged in society due to leprosy, disabilities or other 

reasons.  Group members were encouraged to save money, develop their capacity to run 

their groups, develop their capacity to identify relevant resources, share success stories, 

and support each other in achieving their own identified targets.  The project’s core 

values were empowerment, participation, and long-term sustainability.  Each group was 

expected to define and rank their most pressing needs each year.  The group members 

used this list to generate a plan to address one of the needs, and at the end of the year 

they evaluated their progress.  The methods selected were collaborative and group-

initiated.  The project used “low inputs” comprised of problem-solving, information 
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sharing and some resources, in order to encourage groups to find solutions and to 

discourage dependency on the project.  The groups also worked together to advocate for 

their own needs. These needs ranged from access to rights, to acquiring needed 

disability care/assistive devices, to getting access to clean water or education.  
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Chapter 4 

Research Design 

The literature review in Chapter 2 highlighted that empirical research into the 

impact of CBR is limited in quantity and has considerable methodological limitations.  

Only one study was identified that utilised a prospective, pre and post-intervention 

design including a standardised assessment (Yu et al., 2009).  However, that study only 

assessed one aspect of disability as defined by the International Classification of 

Functioning, Disability and Health (ICF): impairment.  To address these limitations, the 

current study used multiple standardised tools, a pre- and post-design, robust sample 

size, and a control cohort.  Standardised measures included assessment of two aspects of 

disability as described by the ICF: activity limitation and participation restriction.  It 

also used a standardised assessment of quality of life, as well as non-standardised 

assessments to capture a broader perspective of potential change attributable to the CBR 

intervention.  All assessments were administered both pre- and post-intervention, and 

the design utilised pipeline sampling.  

This chapter describes the research design in detail.  The chapter begins with a 

broad overview of the design, looking at the cohorts and timeframe used in the study.  

Following the overview there is a discussion of how the personnel who collected the 

data were selected and how they were trained.  After a short discussion of the ethical 

approval process, the sources of the data used to assess change at the individual and 

group level are described.  In light of the large amount of data involved, the process of 

recording and ensuring the quality of the data is detailed.  Finally, the statistical analysis 

procedure is described.   

Overview 

This research set out to answer the question: “What is the impact15 of CBR self-

help group interventions on individuals participating in North West Bangladesh?” 

                                                 
15 The impact of the CBR projects on individuals can be positive, neutral or even negative.  

Within multifaceted projects, there can be many different kinds and layers of impacts.  Further, 

the direction and magnitude of any impact was not assumed, although it was hoped that the 

impact would be generally positive. 



IMPACT OF CBR IN NW BANGLADESH 78 

 

 

 

This study aimed to examine change at the individual level as a result of CBR 

self-help group activities.  Change was measured by assessing individual members of 

CBR self-help groups over time in comparison with control groups of persons with 

disabilities who were not yet part of a CBR self-help group. Repeated measurements 

with standardised instruments were used to explore change in quality of life, disability 

status, and socioeconomic status.  Participatory techniques were also used to collect 

qualitative data from a sample of the self-help groups.  

Research Design 

A randomised control trial is often considered the “gold standard” of research, 

although there are often situations where it is not possible, or desirable (Bonell et al., 

2011; Handley, Schillinger, & Shiboski, 2011; Smith, 1987) as is the case with this 

study.  A matched control cohort was not utilised for the following reasons:  

• There are indications that CBR has a positive effect, so to withhold it could 

be seen as unethical (Smith, 1987, p. 161).  

• Maintaining geographical proximity between future group members in the 

control cohort was important (to allow attendance at meetings when/if 

funding became available in the future).  

• Maintaining geographical distance between intervention and control cohorts 

in order to prevent potential spillover effects of the intervention was equally 

important.   

As the research was intended to investigate the impact of ongoing CBR 

activities, the formation of control cohorts needed to follow the same methods which 

had been used in the formation of the intervention cohorts.  Broad eligibility criteria for 

group membership was defined in the project documents (Bowers & Singh, 2010; 

Bowers et al., 2009).  These same criteria were used for the formation of control 

cohorts, but with the added dimension of maintaining geographical distance from the 

intervention areas to prevent spillover effects.  The control cohorts, therefore, were 

formed as “pipeline groups” 16 which met the criteria for joining the intervention at a 

later date (The World Bank, 2006). 

                                                 
16 Pipeline sampling involves sampling from individuals who are potential participants 

of an intervention.  All potential participants in an intervention are not involved from 

the start, so those who could become involved in the future are those in the “pipeline”.   
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The study used a quasi-experimental design with four specifically chosen 

cohorts17.  All cohorts were assessed using the same pre and post measures, two years 

apart, which are described in detail later in this chapter.  The intervention cohorts 

comprised two cohorts, (see Figure 4.1) in different geographical locations.  The 

individuals in the intervention groups (n=1000) consisted of existing self-help group 

members.  Individuals in the control groups (n=1000) were paired with the intervention 

groups using pipeline sampling.  As a pipeline sample, control group members were 

identified in collaboration with the staff of the ongoing CBR project to ensure the same 

selection criteria were applied as in the matching intervention group. 

Figure 4.1 provides an overview of the research design and the relationships 

between the various cohorts described below:  

• Cohort 1 (Intervention): Participants (n=500) comprising CBR self-help 

groups (n= 50) formed by The Leprosy Mission International Bangladesh 

(TLMIB) in 2011 for people with leprosy and other disabilities in an area 

where there had been no prior CBR intervention.   

                                                 
17 Care was taken to ensure that the research could be implemented in a practical, rigorous way, 

which would not interfere with the CBR activities already being conducted according to donor 

agreements.  Thus, research staff were used to collect any information not routinely collected by 

the CBR intervention staff.  Another way in which interference was limited was by not using 

randomized group selection 
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Figure 4.1: Overview of research design 
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• Cohort 2 (Control): A paired cohort of people (n=500) from sub-districts 

adjacent to cohort 1 who would be eligible to form a CBR self-help group in 

the future.   

• Cohort 3 (Intervention): Participants (n=500) of CBR self-help groups 

(n=50) formed by TLMIB in 2011 for people with leprosy and other 

disabilities in areas where a variety of CBR interventions had been 

conducted over previous years targeting people affected by leprosy and other 

disabilities.  

• Cohort 4 (Control): A paired cohort, for cohort 3, consisting of people 

(n=500) from within the same sub-districts as cohort 3 and who would be 

eligible to participate in planned future CBR self-help groups.  Since the 

cohort geographically overlaps cohort 3, the CBR staff agreed not to form 

any groups in those communities for the two years of this study. 

Sample Size Calculation 

Sample size was calculated using G*Power 3.1.9.2 (Faul, Buchner, Erdfelder, & 

Lang, 2014).  Sample size was calculated based on use of multiple linear regression, 

with a fixed model and R2 deviation from zero.  Sample size calculation for a linear 

regression is a series of compromises balancing effect size, type 1 error, type 2 error, 

number of predictors, and sample size.  The more predictors included in a model, or the 

more power that is desired, the larger the sample size required.  Alternatively, a 

decrease in sample size will lead to a loss of power and less ability to detect a small 

effect size f2.   

The standard value of α, or the type 1 error rate, is .05 and there was no reason 

to alter the value.  The standard value of β, or the type 2 error rate, is .80.  It was 

decided to increase the value to .90 resulting in a smaller possibility of a false negative.  

Because it was not known how large the effect size might be, it was decided to allow for 

a small effect size, so f2 was set at .02.  The number of predictors in the final model was 

not known, so it was decided to set the value at 8.  Using the values stated above, 

G*power calculated a sample size of 962 and an actual power of .90 as seen in Table 

4.1.  Allowing for some dropouts a total sample size of 1000 in each paired cohort 

would be necessary. 
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On this basis, the study could still detect significant results even if the calculated 

sample size was not achieved.  For example, holding all other parameters as stated 

above, if the number of predictors ended up only being five, the required sample size 

would be reduced to 830.  If the sample size decreased further there would be a loss of 

sensitivity to the smallest effect size, but the study could still detect significant results.   

Cohort Selection  

Four cohorts were chosen for several specific reasons.  There were two 

intervention cohorts primarily because both intervention cohorts were coming to the end 

of a funding phase between the collection of baseline and follow-up data, thus having 

two cohorts reduced the risk of not being able to complete the study.  In addition, there 

was the opportunity to investigate if outcomes from a new intervention context would 

be significantly different from those in an established intervention context.  There were 

slight differences in the two intervention cohorts which were discussed in Chapter 3.  

The two control cohorts were selected to be geographically matched to each 

intervention cohort, so it was not deemed wise to reduce them into a single cohort as 

they were in geographically distinct regions.   

The CBR field (intervention) staff were given broad criteria for determining 

what could be considered a group.  These included both group features and individual 

member features, rather than a set profile for either the individuals or the groups.  Those 

criteria were: 

• The intended beneficiaries were prioritised as follows: first, people with 

leprosy-related disabilities; second, people who were treated for leprosy 

Table 4.1 

Sample size calculation for multiple linear regression as calculated by G*Power 3 

 Variable Value 

Input: Effect size f² 0.02 

 α err prob .05 

 Power (1-β err prob) .9 

 Number of predictors 8 

Output: Noncentrality parameter λ 19.240 

 Critical F 1.948 

 Numerator df 8 

 Denominator df 953 

 Total sample size 962 

 Actual power 0.900 

Note.  F tests - Linear multiple regression: Fixed model, R² deviation from zero 
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but had no physical disabilities from leprosy; third, people with other 

disabilities (primarily physical disabilities); and fourth, people who were 

marginalised from society for other reasons. 

• It was expected that most people who would want to participate in the 

group would be very poor, although this was loosely defined.18  

• It was expected that roughly 40-50% of CBR group members would be 

women.  The CBR project monitored the gender mix across the entire 

project rather than individual groups to allow for greater flexibility in 

group formation. 19  

• If a person was not able to physically attend the group meetings, they 

could be permanently represented by a relative.  This allowance was 

primarily intended so that children could be represented by a parent, or 

that those who were elderly and infirm could be represented by one of 

their children. 

• A group needed to have at least seven members to start. 

• Each group had to have at least two people with a disability resulting 

from leprosy, in order to start. 

Cohorts 1 and 3 were the CBR intervention cohorts.  The research followed a 

single methodology as visualised in Figure 4.1; however, there were two separate paired 

(one intervention with one control) cohorts which were compared separately.  The 

distinguishing aspects of the cohorts are described in the following section. 

Intervention cohorts. 

Cohort 1 consisted of the first 50 groups formed by the CBR project.  These 

were formed between December 2010 and December 2011 and supported by eight CBR 

field staff employed by the CBR project.  The CBR field staff and project manager were 

newly employed and specially trained for this intervention and had no previous CBR 

experience.  The only staff member with relevant CBR experience was the supervisor 

                                                 
18 The expectation that group members would be very poor was clearly stated to the 

CBR staff; however, it was not defined or monitored.  It was anticipated that the small 

amounts available for loans would self-limit participation by those who had access to 

more money. 
19 The expectation that over 40% of group members would be women was clearly stated 

to the CBR staff and was monitored.  The monitoring was for the duration of the entire 

CBR project and not based on individual groups to allow for local flexibility. 
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who had transferred from a sister CBR project.  The cohort was implemented without 

any plan for disability services to be offered, other than access to assistive devices; 

however, people with other disabilities were included in the group activities.  In 

addition, there was no allowance to include individuals who did not have a disability or 

leprosy. 

Cohort 3 consisted of 50 groups formed by the CBR project between January 

and October 2011.  Over 300 CBR groups had been formed in the region of Cohort 3 

prior to the study.  The groups targeted in the study were formed and supported by 48 

field staff employed by the CBR project.  The CBR field staff, supervisors and manager 

had up to five years’ experience in the CBR methodology.  The CBR project had a plan 

to offer physiotherapy services and trained all the staff to provide support for 

physiotherapy services.  One staff member was employed full time to provide assistive 

devices.  At the time that the research began, the CBR project made allowance for new 

groups to have some members who did not have a disability or leprosy. 

Control cohorts.   

The individuals in the control cohorts (cohorts 2 and 4) were identified by the 

research team using the same criteria as the intervention cohorts in order to ensure that 

the individuals could join a group after the research was completed, if and when the 

project was able to absorb them.  The geographical regions were established in 

consultation with the CBR projects.  Figure 4.2 shows a map of the region where the 

cohorts and where the control group were located.   

Cohort 2 was adjacent to Cohort 1 in a region that was selected because it was 

known to have a high prevalence of leprosy-related disabilities.   These individuals were 

potential future group members from the sub-districts adjacent to (west and north-west) 

cohort 1 but within the same political district. 

The individuals in cohort 4 were people within the working area of cohort 3 (the 

implementing CBR project) who did not have CBR activities in their communities.  

Project intervention staff agreed not to form CBR groups in the designated areas until 

the research was complete, and then to support the control cohort individuals to form 

new groups following the final data collection. 
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Figure 4.2: Map of the region where the research took place showing the locations of the 

control cohorts and CBR groups 

Data Collection 

All data points were collected at two periods of time: at the beginning of the 

intervention and two years later.  Information was gathered by oral interview carried out 

in or near the participant’s home.  Data collection was completed by CBR project staff 

and research staff.  The author was intentionally not directly involved in data collection 

to limit potential bias in the results.  While for purposes of quality control it may have 

been desirable to be present; cultural issues, expectations, and power differentials were 

felt to be too influential, adding undue bias. 
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Personnel Selection and Training 

CBR staff training. 

Staff employed by the CBR projects were responsible for collecting the routine 

demographic and sociodemographic data from group members in cohorts 1 and 3.  In 

addition to the pre-employment training described in Chapter 3, one-day in-service 

training was given for collecting demographic data.  The in-service training carefully 

defined terms used on the recording forms and how to uniformly record the 

demographic and socio-demographic information.   

Research personnel selection. 

The research staff consisted of four research supervisors and six research 

assistants.  The research supervisors were individuals with a history of participating in 

research, who were known to the lead researchers to be trustworthy and reliable in their 

work.  The research assistants were interviewed and selected specially for this research 

project.  Their qualifications included being able to develop rapport quickly and being 

able to read the standardised assessments in an engaging manner.  

Research personnel training. 

Research supervisors and research assistants were all provided with five days 

training prior to the baseline data collection. The training covered ethics, informed 

consent, and how to conduct a standardised assessment.  At least one day of training 

was provided for each standardised assessment to ensure clarity and consistency of 

approach.  The research staff practised conducting the standardised assessment on each 

other and then practised on volunteers.  Prior to the follow-up assessments, an 

additional four-day refresher training was given to the research staff.  Practice sessions 

involved two staff taking turns interviewing the same volunteer and then comparing the 

results.  Differences were discussed to ensure a consistent approach and increase 

reliability.  

Research Personnel Roles 

The research supervisors were generally assigned geographical regions within 

which to collect data from study participants.  The supervisors were responsible for 

collecting data, locating participating individuals, and organising daily work patterns in 
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cooperation with the CBR project staff.  One research assistant generally accompanied a 

supervisor to the field or met the supervisor in the field where they were assigned 

specific individuals to assess.  The supervisor would check data for completeness at the 

end of the day and would submit all collected data to the primary investigator on a 

regular basis.  

The researcher was the rehabilitation consultant for TLM in Bangladesh, and as 

such he gave input and helped to monitor all the CBR projects.  While the researcher 

originally designed both CBR projects, he was not directly involved in their day to day 

operations.   All final decisions regarding the research design, assessments, and staffing 

were made by the researcher.  He also provided oversight to data entry.  The researcher 

was intentionally separate from all data collection to prevent potential bias.  

Additionally, at the outset of this research, the researcher was given an additional role of 

supporting research throughout Bangladesh for TLM. 

Data Sources and Assessments 

To measure key components of disability as defined by the ICF:  activity 

limitation, or participation restriction (World Health Organization, 2001), standardised 

assessments were administered to all study participants as noted below.  Additional 

demographic and sociodemographic data points were collected from the implementing 

CBR project’s routine service records.  The individual and group data sets which were 

collected in the study are discussed in greater detail in the following section. 

As mentioned in Chapter 1, this study was designed to investigate attribution of 

impact (White, 2010) and not to assess the long-term effects of a development 

intervention.  The difference is subtle but significant.  The intent was to look at the 

desired outputs from CBR, such as a change in participation restriction, and identify 

standardised assessments which assess those changes.  The contrasting approach would 

be to identify a project’s specific outputs, such as number of groups formed, and 

specifically assess those changes.  The ICF provided a framework which led to the 

selection of tools to assess activity limitation and participation restriction.  While not 

specifically identified in the ICF, Quality of Life has been demonstrated as an 

overarching dimension of the ICF (McDougall, Wright, & Rosenbaum, 2010). 
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Standardised assessments used in the study: 

A. The Screening of Activity Limitation and Safety Assessment (SALSA) scale was 

designed to measure activity limitations due to leprosy and other peripheral 

neuropathies.  A relatively brief, standardised, cross-cultural tool, the SALSA scale 

assesses respondents’ abilities to safely participate in daily activities (The SALSA 

Collaborative Study Group, 2007). 

The SALSA scale consists of 20 items, and each item is scored from 0 to 4 as 

follows: 0 = Not applicable, 1 = easy or no limitation, 2 = a little difficult, 3 = very 

difficult, 4 = cannot do the activity because they are physically unable or it is too 

risky.  The assessment is scored by summing the scores for each item.  The resulting 

assessment score provides a number between 10 and 80.  According to the SALSA 

manual (The SALSA Collaborative Study Group, 2010) the severity of activity 

limitation can be classified as follows according to the SALSA score:  no significant 

limitation (10-24), mild limitation (25-39), moderate limitation (40-49), severe 

limitation (50-59), extreme limitation (60-80).   

SALSA scale items cover a range of activity limitations, such as: functional vision, 

ability to walk on various surfaces, ability to cook, manipulate clothing closures and 

use of tools.   

The SALSA scale has been used in multiple studies involving people affected by 

leprosy, including two studies based in the same part of North West Bangladesh 

(van Veen et al., 2011; Wagenaar et al., 2012).  Inter-tester reliability ranged from a 

Kappa of 0.45-0.8, with 15 items having a Kappa >0.6.  Intra-tester reliability 

ranged from a Kappa of .51-1, with 15 items having a Kappa >.6 (Ebenso & 

Velema, 2009).  Melchior and Velema (2011) compared the SALSA scale with three 

hand function assessments and found correlations ranging from .54-.77, 

demonstrating good test validity. 20 

                                                 
20 Given the interventions described in the previous chapter, it would be valid to ask why 

activity limitations would be assessed since there are few interventions which would be 

expected to effect activity limitations.  Partly the assessment is included in order to be consistent 

with assessing disability in the ICF model.  Partly the assessment is included since 

environmental and personal factors can interact with a persons health condition with potentially 

unexpected results (Fleming et al., 2009). 



IMPACT OF CBR IN NW BANGLADESH 88 

 

 

 

B. The Participation Scale (P-Scale) (van Brakel et al., 2006) is a measure of 

participation restrictions from the perspective of the person experiencing the 

participation restriction.  It was developed as a standardised, culture-free tool for use 

in low to middle-income countries. 

The P-Scale has 18 items which are scored from 0 to 5 as follows: 0 = able to 

participate the same as others, 1 = there is a difference, but it isn’t a problem, 2 = 

there is a difference, but it is small, 3 = there is a problem of medium size, 5 = there 

is a large problem.  The assessment is scored by summing the scores for each item.  

The resulting assessment score provides a number between 0 and 90.  According to 

the P-Scale manual (Participation Scale Development Team, 2006), the severity of 

participation restriction can be grouped as follows according to the P-Scale score: no 

significant limitation (0-12), mild restriction (13-22), moderate restriction (23-32), 

severe restriction (33-52), extreme restriction (53-90).    

Some examples of questions from the P-scale include:   

 q2. “Do you have equal opportunity as your peers to find work?” 

 q5. “Do you take part in major festivals and rituals as your peers do?” 

 q11. “Do you visit other people in the community as often as other people do? “ 

The P-Scale has been used in several studies, including two studies based in North-

West Bangladesh (van Veen et al., 2011; Wagenaar et al., 2012).  Inter-tester and 

intra-tester reliability were reported with an intra-class correlation coefficient of .8 

or higher.  Test validity was assessed by experts, correlated with the degree of 

disability and subjects’ self-assessment, and found to have a significant positive 

correlation (van Brakel et al., 2006). 

C. The abbreviated version of the World Health Organization Quality of Life 

assessment (WHOQOL-BREF) (The WHOQOL Group, 1998; World Health 

Organization, 1996) is a standardised, cross-cultural tool used to quickly assess an 

individual’s quality of life (QOL).  The tool has been widely used in various 

countries to assess quality of life, including one study in Bangladesh which used the 

WHOQOL-BREF to assess the quality of life, mental health, and perceived stigma 

of leprosy patients (Tsutsumi et al., 2007).  WHOQOL-BREF was also used in 

another study in Nepal which investigated the QOL, perceived stigma, activity and 
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participation restriction among people with leprosy-related disabilities (Brouwers, 

van Brakel, & Cornielje, 2011). 

The WHOQOL-BREF has 26 items with scores ranging from 1 to 5.  The meaning 

behind the numbers is not uniform, and several questions are reverse coded.   Four 

domains of QOL are assessed: physical, psychological, social, and environment.  

Due to the complexity of scoring the domains and accounting for reverse coding of 

some items, all scoring was calculated by the database.  Scores from individual 

domains were all standardised to a scale from 0-100 with higher scores indicating 

higher quality of life.   

a) The physical health domain consists of seven items.  The items cover a range 

of issues such as: effect of pain, amount of medical treatment required, 

mobility, sleep, energy, activities of daily living (ADL) and capacity to 

work. 

b) The psychological domain consists of six items.  The items explore the 

person’s enjoyment of life, sense of meaningfulness, concentration, 

acceptance of bodily appearance, general self-satisfaction, and negative 

emotions. 

c) The social domain consists of three items.  The items explore the person’s 

satisfaction with: personal relationships, sex life, and support from friends.  

This domain caused great concern with the staff as the subject of sex is 

rarely discussed in rural Bangladesh.  It was agreed that staff could choose to 

ask or not ask the question based on their comfort level and the gender of the 

person they were assessing.  

d) Finally, the environment domain consists of 8 items.  The items assess 

perception of safety, health of their environment, sufficient money, 

availability of money, opportunity for leisure, satisfaction with living place, 

satisfaction of access to health care and satisfaction with transport. 

The WHOQOL group reported that the scores of the WHOQOL-BREF had a 

correlation of .9 with the full WHOQOL100 (The WHOQOL Group, 1998).  Test-

retest reliability for the domains ranged from .66 to .87 (The WHOQOL Group, 
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1998).  The Bangla translation of the WHOQOL-BREF reported acceptable levels 

of reliability with Cronbach’s alphas ranging from .62 to .84 for the various domains 

(Tsutsumi et al., 2006).21 

The Bangla translations of the P-Scale, SALSA, and WHOQOL-BREF were 

closely based on the translation used in previously published studies (Tsutsumi et al., 

2006; van Veen et al., 2011).  Translations of the standardised assessments were 

checked by retranslating and back translating by an independent translator.  Translations 

were further reviewed by several CBR staff members who work in the community to 

ensure the language would be understood locally.  A few words were found to be 

confusing in the local Bangla dialect and adjusted accordingly.    

Individual demographic and sociodemographic data used in the study: 

The CBR project annually collected a range of demographic and 

sociodemographic data including economic status, education status, access to water and 

sanitation, disability status, marital status, religion, children’s education, and access to 

government safety net programs from all group members for monitoring purposes.  The 

same data points were collected from the control groups and used to identify potential 

confounding variables as explained later in this chapter. 

Some of the routine demographic and sociodemographic variables require little 

or no explanation.  However, some of the variables benefit from additional background 

and definition as described below in the following section. 

A. Household size describes the number of people who routinely eat from the same pot.  

It is an important indicator in understanding how the monetary resources for the 

family are divided up.  Household size does not imply anything about family size, 

relations, or number of generations. 

B. Disability measures have several items needing explanation.   

                                                 
21 WHOQOL-BREF domain scores were calculated if 21 or more items were complete 

and two or fewer items were missing for the physical, psychological, or environment 

domains, or one or fewer items were missing in the social domain (World Health 

Organization, 1996).   Scores were summed and averaged for each domain and 

transformed to a 0-100 score as per the manual. 



IMPACT OF CBR IN NW BANGLADESH 91 

 

 

 

a) The CBR interventions were primarily targeted for people affected by 

leprosy but included six distinct targets.   

• People who had been treated for leprosy and had a disability as a 

consequence of leprosy.   

• People who had been treated for leprosy, but who had no physical or 

social lingering effects.   

• The term general disability was used to categorise individuals who 

had a disability recognised by the community, but the disability did 

not result from leprosy.   

• Allowance was made for people with a leprosy related disability or 

general disability to have a fixed representative attend the group 

meetings in their place, which was usually used when the person with 

the disability found mobility too great a challenge or when the person 

with the disability was under age 18.   

• Finally, a category called “other” was used to describe people who 

did not have leprosy or disability, but who were marginalised by 

society for some reason.  This category was only used in cohorts 3 

and 4.  It was initially intended to consist of female-headed 

households, which put the household at a disadvantage in 

Bangladesh, and people in ultra-poverty.   

b) A more detailed disability measure, specific to leprosy was the World Health 

Organization (WHO) disability grading system22.  The WHO disability grade 

is as follows:  grade 0 for no disability, grade 1 for a loss of sensation, and 

grade 2 for a disability which is visible (World Health Organization, 2009).  

For this study, the grade 2 disability score was extended to describe the 

disability in greater detail.  The additional detail expands the WHO disability 

                                                 
22 The term impairment, as a problem with body structure or function, would more accurately 

describe the WHO disability grades, however the disability grades predate the ICF (Bloom et 

al., 1988).   
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grade 2 into three sub-categories: non-fixed contracture, fixed contracture, 

and loss of body part.23 

c) An alternative disability measuring system was also used which does not 

look at the maximum disability but adds up the maximum WHO disability 

grade for both eyes, hands and feet.  The disability measuring system is 

appropriately called the eye-hand-foot score, or more commonly the EHF 

score (World Health Organization, 2009).  The resulting score ranges from 0 

(no disability) to 12 (visible disability in both eyes, both hands and both 

feet).  The score does not primarily indicate the severity of disability like the 

WHO leprosy disability variable; instead, it gives an indication of the degree 

and number of body parts which are affected and is more sensitive to change 

with treatment or neglect. 

C. Living conditions encompassed aspects which may be unique to Bangladesh or parts 

of Asia. 

a) Home ownership and land ownership appear obvious on the surface, but 

many individuals in the region have built their home on land which they do 

not own, but instead they have built their homes on government land, or on 

another individual’s land.  Since such homes are typically not permanent 

structures, the home can be moved without a loss of building material.   

b) The number of rooms in a house was recorded.  Many readers may assume 

that means the number of rooms within one building; however, in the context 

of this study, the number of rooms usually means the number of small 

structures in which the household lives.  Having walls in a bamboo frame 

building is no more complicated than building another small building.  The 

other typical scenario is a long house with multiple doors to the outside.  

                                                 
23 Non-fixed contracture means that a joint is unable to either straighten or bend 

normally without external force but can be moved through a normal range of motion 

with a reasonable amount of external force.  A fixed contracture is when the joint is 

unable to either straighten or bend normally, even with (reasonable) external force.  

Loss of a body part is self-explanatory, i.e. some part of a finger, toe, foot or hand is 

missing. 
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c) The materials used in the construction of the walls or roof of a house are 

often a source of status in Bangladesh.  Many people in Bangladesh see a 

house with straw or bamboo roof or walls as being of less status, but of a 

higher status than a house with plastic sheets used for water proofing.  A tin 

roof is usually an early sign of economic improvement and most people see a 

concrete/brick roof as superior.  The difficulty is that a house with many 

separate units can result in different materials being used for each building.  

Staff were instructed to record the most valued building material seen on the 

walls or roof on any building.  Information was collected using details 

similar to the Bangladesh census (Bangladesh Bureau of Statistics, National 

Report, 2012). 

d) A latrine was counted if the family had a sanitary latrine, defined as a latrine 

that had a water trap which kept out insects and kept gases in the septic tank.  

The trap was not inspected to ensure that it was still functional.  

e) Two additional indicators of living condition were the average number of 

meals per day and the number of days in a month without food.  It was 

expected that individuals could say how many meals they have eaten per day 

in the last month (average) and how many days they had no food.  According 

to the CBR field staff, some individuals only desired to eat two meals a day 

for religious reasons, but most people expected to eat three meals a day.  Not 

eating any food for a day was considered a memorable event that people 

would not have difficulty recalling a month later.   

D. Livelihood indicators looked at variables related to income and economics. 

a) Income was assessed both by personal income and household income.  

Household income was defined as the sum of all income in the last month, 

while personal income only counted the income which the group member 

earned.  Regular assistance from family members or agricultural products 

which were consumed in the household were assigned a monetary value and 

added to the income.  Per capita income was calculated from the monthly 

household income divided by the number of household members.  
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b) The amount of outstanding loans, or total debt, for the household was 

recorded.  In addition, participants were asked if they had the ability to take 

loans from another group (other than the CBR group).  CBR group members 

were actively discouraged from having outside loans due to the risk of 

members paying off the higher interest loan with the relatively low-interest 

loans that CBR group members provided.  An additional factor in this 

category was whether the person was a member of any other group, as their 

membership in another group could have the potential for additional loans in 

the future. 

E. The final category of individual data collected involved access to government safety 

net, or welfare, programs.  In Bangladesh, there are a number of programs that are 

designed to provide some level of support to individuals who meet specific criteria.  

The most common include an old age allowance, a disability allowance and a 

disability ID card.  The programs generally require some level of advocacy to gain 

access to them. 

Group measurements used in the study:  

Group expectations were collected from 20 percent of groups randomly selected 

from both intervention cohorts (cohort 1 and 3) using Participatory Rural Appraisal 

(PRA) methods.  PRA methods can encourage the participation of all group members 

and can assist in the prioritisation and ranking of participant views (Chambers, 2000, 

2005).  Sessions were conducted during regular CBR group meetings under the 

guidance of facilitators who had received a minimum of 10 days training and supervised 

practice in PRA.  The pre-intervention questions were focused on understanding the 

group members’ expectations regarding the benefits of participating in the CBR group.  

The post-intervention questions explored whether their previous expectations had been 

met and what their future expectations were.  The facilitators posed the questions 

directly to the group as a whole and then encouraged a brainstorming session ensuring 

everyone had an opportunity to express their opinion.  The results of the brainstorming 

sessions were recorded on flip charts and then read back, to ensure non-literate members 

were included.  Following the brainstorming session, the members were invited to 

“vote” on the options they felt were most relevant.  The voting took place by placing the 

flipchart on a horizontal surface and giving each member a fixed number of pebbles or 
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legumes which they could place on the item(s) of their choosing.  After the votes had 

been counted, a summary was given to the group.  They could then choose to accept the 

ranking or negotiate a process to modify the final results.  The written summary of the 

session was what was written on the flipchart including the number of votes and the 

resulting ranking agreed by the group members.   

The translated list of expectations and their rankings were provided to the lead 

researcher.  The list was sorted based on the WHO CBR matrix key components: 

Health, Education, Livelihood, Social and Empowerment.  The ranks were then 

inverted, to allow higher summary scores to reflect higher demand, and summed. 

Ethical Approval 

An application for ethical approval of this CBR impact study was submitted to 

the Bangladesh Medical Research Committee (BMRC) at the end of July 2011.  The 

study was granted approval at the next regular committee meeting on December 11, 

2011, after clarification of questions.  See Appendix C for a copy of the Bangladesh 

Research Committee approval. 

An Application was also made to the Griffith University Human Research Ethics 

Committee at the end of November 2011.  Provisional approval was granted on 

December 7, 2011.  A response to the Committee’s queries was provided along with 

informing them of the decision of the BMRC.  Final approval was granted on January 

13, 2012, and is included in Appendix D.  The approval allowed collection of data 

through January 2015 under protocol number HSF/23/11/HREC.  An extension was 

requested in 2013 to collect data through April 2015.  The extension was granted; 

however, data collection was completed in December 2014. 

One specific issue that came up in the ethics approval process was how to 

manage potential power relationships.  There was a concern that CBR group members 

might feel pressured to participate in the study because of the introduction by the CBR 

staff.  Or indirectly, that the participant's willingness to participate in the research might 

be affected by the fear that it could affect their participation in the group or its benefits.  

To address these concerns, the CBR field staff introduced the study idea and the 

researchers, but then the informed consent process and data collection occurred without 

the CBR field staff present so they would not be aware of what was decided.  The 
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informed consent made it clear that participation in the study would not affect 

participant’s involvement in the CBR group.   

Informed Consent 

All individuals who participated in the study were provided with an overview of 

the study and what was requested of them prior to signing an informed consent form.  

Individuals who were not able to sign their name left a finger imprint on the form.  

Appendix A contains an English translation of the consent form, and Appendix B 

contains the consent form in Bangla. 

Individuals in the intervention cohorts were introduced to the research staff by 

their CBR staff member, and the group was given a short explanation of the study.  

Group members who agreed to be part of the study had the consent form read to them 

again without the CBR staff member present just prior to the assessments. 

CBR staff members did not know if a group member agreed or declined to 

participate in the study.  The information in the consent form stressed that the CBR staff 

would not be informed if they chose not to participate and their participation or non-

participation in the research project would have no effect on their participation in the 

CBR group.   

Data 

Data entry. 

Identically structured databases for the routine demographic information were 

maintained for each intervention cohort.  The database was created and maintained in 

Microsoft Access.  Each database had one person authorised to enter data relevant to 

their cohort.  One individual was responsible for entering the demographic information 

for the control cohorts as well as entering all of the standardised assessments from all 

cohorts.   

Data quality. 

The first step in the process of maintaining data quality was in the design of the 

database.  The database was designed by the author to restrict entries to responses which 

were appropriate or possible, in order to allow potential errors to be corrected as data 

entry was progressing.  Dates could only be entered within a fixed range of past years.  
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Gender, addresses, occupation and the values permitted for a standardised assessment 

were all defined to minimise the possibility of errors.   

Data cleaning “deals with detecting and removing errors and inconsistencies 

from data in order to improve the quality of data” (Rahm & Do, 2000).  While there are 

concerns that cleaning can become a form of manipulation if done incorrectly, when it 

is done appropriately, it allows various errors to be addressed which would otherwise 

adversely affect the results (Van Den Broeck, Cunningham, Eeckels, & Herbst, 2005).  

In order to provide transparency and avoid concerns regarding data manipulation, the 

following section will detail the steps taken to avoid and remove errors or 

inconsistencies in the data.  

A modified double entry system was employed with the standardised 

assessments.  After completion of the baseline data entry, the data entry form was 

modified to allow the original data to be viewed in one column.  The standardised 

assessments were each entered a second time, by the author’s wife, and the database 

highlighted any differences between the original and the second entry.  Following the 

data entry for each individual assessment, data entry personnel could immediately 

double check the data to reconcile the highlighted differences.  The original data entry 

was unchanged, but the second data entry was confirmed and corrected prior to 

proceeding to the next form. The number of inconsistencies between the original 

document and the original data entry was recorded as part of the procedure.    

The modified double entry system was again used for the follow-up data.  

However, all assessments were scanned and the second data entry was performed from 

the scans by the author.  After the forms were scanned, all paper files were put into 

storage with other non-governmental organisation (NGO) records and instructions were 

written to destroy them after seven years. 

The double entry system found errors in 1.63% of the 80,504 data points 

collected in the standardised assessments at baseline.  The results of the double entry 

were shared with the individuals doing the data entry, and they seemed interested to see 

that so much attention was being paid to the quality of their work.  The follow-up data 

showed a significant decrease in data entry errors to 0.17% out of the 88,426 data points 

collected.  The data entry error rates were computed from all of the data collected, not 

just the paired assessments which are described in the remainder of this document.   
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Following the double entry of the standardised assessments, other data was 

checked for inconsistencies or errors.  The data cleaning consisted of identifying 

outliers in the demographic information and double checking the results, or in some 

cases going back to the study participant and confirming details. 

Change in per capita income was filtered to show the top and bottom 10% of 

values.  If the baseline and follow-up per capita income differed by more than a factor 

of two, it was flagged for confirmation.  If that change was reflected in a change in two 

variables such as personal income or household members, it was considered confirmed, 

and further verification was not sought.  The remaining outliers were checked against 

the original records or a personal visit to the respondent was made24.  If changes were 

needed, they were made in the research copy as well as the running database.  Some 

variances were confirmed as the individuals had retired or taken on a new income 

activity.  Other variances were found to be the result of error and corrected. 

Data sets were searched for duplicate baseline or follow-up assessments.  

Duplicate entries were identified and corrected with no loss of data.   

Several numeric variables were converted to nominal (factors) variables.  The 

subgroups resulting from this stratification allowed for analysis of the clusters of values 

and is often used as part of a process of controlling for potentially confounding 

variables (McNamee, 2005).   

A number of factor variables were adjusted due to the size of the resulting 

groups.  In some cases, various groups were collapsed in order to have enough people in 

a group to be meaningful.  For example, two marital status categories denoting whether 

the person was divorced or widowed were combined into a single category for people 

who no longer had a spouse.  In other cases, groupings were ignored as they were too 

small for stand-alone analysis and did not logically fit into a larger group (i.e. Christian 

and Buddhist minority religions were ignored).  Ignoring a small grouping does not 

mean that the individuals were removed from the study, only that the data points in one 

field were made “null”. 

                                                 
24 The data checked with a return visit was part of the routine data collected for the project.  The 

data needing verification only affected current group members as it could be collected by CBR 

field staff who were routinely responsible for collecting the data.  The type of data included 

number of people in a household or asking if there was a large income change in the last year.  

Control group data was checked against scans.   
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Household income and per capita income were important outcomes of the study 

and would have been a criterion for inclusion in the normal formation of new groups.  

Prior to data analysis, it was decided to use the maximum household income and per 

capita values from the paired intervention cohort to establish the upper limits allowed 

for inclusion in the control groups.   

Five people who were initially assigned to the control groups were found to have 

joined CBR groups before follow-up and were removed from the study.   

Data Analysis 

Microsoft Access was used to calculate the standardised assessment scores. 

Following completion of the study, all data was exported from Access into Microsoft 

Excel where additional calculations were performed, such as calculating age from the 

date of birth.  Datasets were then imported into R (R Core Team, 2015) using 

XLConnect (Mirai Solutions & Studer, 2017) where the graphical interface “Deducer” 

was used wherever possible (Fellows, 2012).  Data sets were merged to allow two 

different files, one for each intervention group and its paired controls. 

Seven outcome variables were selected as the primary indicators of change.  Six 

of the variables were drawn from the standardised assessments which were selected to 

measure the key components of the ICF (World Health Organization, 2001): 1) change 

in SALSA score, 2) change in P-Scale Score, 3) change in WHOQOL-BREF physical 

domain score, 4) change in WHOQOL-BREF psychological domain score, 5) change in 

WHOQOL-BREF social domain score, 6) change in WHOQOL-BREF environment 

domain score.  While quality of life is not specifically defined in the ICF, it was selected 

as an indicator of the person’s overall subjective experience in life (Cieza & Stucki, 

2008).  Since the CBR intervention being implemented in this document had a strong 

economic aspect, change in per capita income was included as a seventh primary 

outcome. 

Inclusion as a participant in the study was contingent on having valid baseline 

WHOQOL-BREF assessments and per capita income data.  SALSA assessments were 

only given to people with leprosy, while the P-Scale was only administered to people 

with disabilities.  Since neither the P-Scale or SALSA was expected to be administered 

to all participants, there was no requirement of having a baseline value.   
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Quantitative data analysis utilised a multistage process, shown in Figure 4.3, 

with the intent to identify potential confounders and to statistically account for them 

(McNamee, 2005). 

Confounding variables are variables which affect the outcome but are 

independent of the intervention (McNamee, 2005; Skelly, Dettori, & Brodt, 2012).  As 

no prior information was available to predict which variables might be confounding, all 

baseline demographic and outcome data had to be considered potentially confounding.  

However, overfitting a model with too many variables can result in artefacts and 

spurious relationships (Everitt & Skrondal, 2010; The Bangladesh Bureau of Statistics, 

2004).  The first two steps of the analysis identified variables which were unequally 

distributed between the paired cohorts, which might affect the outcome, regardless of 

the intervention, and which of those variables had a significant effect on the outcome.  

Figure 4.3: Representation of the steps in the data analysis and the reduction of variables 
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The first step was to compare each intervention cohort with its paired control to 

identify between group differences.  Data which was nominal (categorical or logical) 

was analysed using the Chi-Square test of independence (McHugh, 2013; Pearson, 

1900) with each paired cohort.  The Chi-Square test of independence is a non-

parametric statistical test which has no assumptions regarding the distribution of 

variables.  When used with nominal data, the only limitation is that the test needs an 

expected value of at least five in any given cell of the resulting table.  Any variables 

which were significantly different (p < .05) between the cohorts were flagged for the 

next step of the analysis.  Data which was continuous was analysed using the Wilcoxon 

Rank Sum Test, (Bellera, Marilyse, & Hanley, 2010; Wilcoxon, 1945) another 

nonparametric test, which compared continuous variables based on their rank to 

determine if the mean rank was different.  Again, any variables which were significantly 

different between the cohorts (p < .05) were flagged for the second step of the analysis.  

As the starting point of the analysis, 35 variables were compared for each paired cohort. 

The second step examined variables identified as not statistically similar 

between cohorts in the first step and assessed if the differences were significant in 

explaining the changes in the primary outcomes.  Each of these potentially confounding 

variables which were identified as different between the groups at baseline were tested 

with a one-way Analysis of Variance (ANOVA) (Langsrud, 2003; Yates, 1934) in 

combination with the variable for cohort and the change in outcomes.  The purpose of 

the ANOVA was to examine whether the potentially confounding variables were 

statistically significant in explaining the change in each of the outcome variables.  A 

type II ANOVA was used as it assumes no interactions and only tests the effect of each 

variable (Langsrud, 2003).  If the type II ANOVA reported that the variable was 

significant in explaining the change, it was flagged for the next level of analysis.  Each 

of the variables identified in step one was put through seven regression models, one for 

each outcome variable, in each of the two paired cohorts. 

In the third step, a backward stepwise multiple regression (Field, Miles, & Field, 

2012) was created for each of the outcome variables to control for any of the potential 

confounding variables identified in the second step (McNamee, 2005; Skelly et al., 

2012).  The variables included in the initial regression included cohort (intervention vs 

control) as well as any variables identified in the second step of the analysis.  Variables 

were dropped from the model, one at a time, based on the lowest AIC (Akaike 
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information criterion) until all remaining variables were significant (Seber & Lee, 

2003).  The “cohort” variable was always retained in the model, even if the AIC would 

indicate it should be dropped.  The baseline values for the SALSA, which was only 

administered to participants with leprosy, were excluded from analysis for all outcomes 

except the change in SALSA.  The inclusion of the baseline SALSA for other outcomes 

would have resulted in the exclusion of a significant number of study participants.  

The outcome variables are the change scores between baseline and follow-up.  

The baseline value for each outcome was included as an independent variable in the 

regression to control for regression to the mean (Dalecki & Willits, 1991; Hand, 1987; 

Vickers, 2001).   

A final analysis was done to graphically assess the model fit and assumptions of 

the stepwise regression (Waelde, 2011).  The analysis involved doing a quantile 

regression on the final model for each outcome resulting from the stepwise multiple 

regression.  Quantile regression is a relatively new analysis which was introduced in the 

late 1970’s (Koenker & Hallock, 2001).  While a linear regression calculates values 

based on the mean, a quantile regression calculates values based on a specific quantile 

resulting in fewer assumptions (Cade & Noon, 2003; Koenker & Hallock, 2001; 

Petscher & Logan, 2014).  The quantile regression is not provided as the final result of 

the study but is presented to visualise the effect of outliers or other assumptions.  

Group level analysis. 

Group level data information consisted of PRA summaries (ranked expectations) 

agreed by the groups.  At baseline, ten randomly selected groups from each intervention 

cohort had a meeting with the research supervisor to explore their expectations for 

joining the group and their future expectations for the group.  Each group generated 

their own list of expectations which were ranked in a participatory way.  This PRA 

process was repeated at follow-up with the same 20 groups.  At follow-up, the groups 

were asked to list the expectations which had been met, or not met.  In addition, the 

groups were asked to generate a new ranked list of future expectations.  

The lists generated from the PRA exercises were translated from Bangla into 

English by the research supervisors and provided to the author25.  The author then sorted 

                                                 
25 The author was intentionally not directly involved in the PRA exercises, so as to not influence 

the discussion or results through his presence.”   
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the responses into categories according to the five columns in the CBR matrix.  Ranked 

expectations were inverted so that higher scores represented low ranks and vice versa.  

Percentage of persons reporting expectations being met or unmet were calculated.  The 

qualitative data was used to triangulate the quantitative findings and contributed to 

possible explanations for unexpected findings.  The expectations of the groups and 

whether they were met may add additional insight into the relative strengths of the 

group and the degree of change observed in the quantitative data.   

Quantitative Research Methodology Rationale 

Chapter 3 discussed the CBR values which included empowerment and 

sustainability as well as the project’s core values which included empowerment, 

participation, ownership, independence and sustainability.  This chapter describes an 

unapologetically quantitative approach, which one might assert is in opposition to the 

project values.  The research does not change the reality of what the participants in the 

CBR intervention felt or experienced.  The fact that the participants continue to invest 

time and savings into the CBR intervention speaks for itself that they value it.  The CBR 

project routinely records Most Significant Change Stories (Dart & Davies, 2003) and 

other events demonstrating unexpected positive change brought about by the CBR 

groups.   

The field of CBR needs to find a way to record change in a way that is 

repeatable and comparable on a large scale.  Many other fields are moving toward 

evidence-based practice, even if the desired change is individual such as in psychology 

(Butler, Chapman, Forman, & Beck, 2006).  The use of a quantitative approach cannot 

remove a sense of empowerment or ownership; it is an effort to measure quantitatively 

what has previously been only reported qualitatively so as to provide more robust 

evidence for CBR practice and to facilitate comparison of approaches. 

Conclusion 

In summary, this chapter described study designed to demonstrate change at the 

individual level as a result of CBR self-help group activities in North West Bangladesh.  

Change was measured by assessing two cohorts of individuals participating in CBR 

self-help interventions with two paired control cohorts (n=1000 for each paired cohort) 

over two years.  Repeated measurements with standardised instruments were used to 
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explore change in quality of life, disability status, and socioeconomic status.  

Participatory techniques were also used to collect qualitative data from a sample of the 

self-help groups.  A multi-step data analysis was utilised to control for a range of potent 
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Chapter 5 

Description and Comparison of Cohorts at Baseline 

Chapter 4 provided a description of the research methodology.  This chapter 

provides a detailed description of the intervention and control cohorts at baseline, in 

order to establish the context of the results of the study which is presented in Chapter 6.  

This chapter also examines similarities and dissimilarities between the paired 

intervention and control cohorts, so that any potential effect on the outcome can be 

considered.   

It is important to note that the research was designed specifically to avoid 

adversely impacting the established Community-Based Rehabilitation (CBR) work 

already being implemented.  Thus, established intervention cohorts were not altered to 

improve statistical matching, and the control cohorts were selected using a pipeline 

sampling strategy.   

The location and sampling strategy for the cohorts was discussed in detail in 

Chapter 4.  Recruitment and baseline data collection occurred between January 2012 

and March 2013.  Cohort pairings26 are depicted in Table 5.1.  Odd numbered cohorts 

were CBR intervention cohorts while even numbered cohorts did not receive the 

intervention.  Cohorts 1 and 2 were in a geographical region where CBR interventions 

had not previously been implemented.  Cohorts 3 and 4 were in a geographical region 

where CBR had been practised over the last 5-10 years (see Figure 4.2).  

This chapter explores the similarities and differences between the two cohorts.  

Prior to that discussion, a short explanation of the recruitment and attrition of the 

participants in each cohort is provided in order to establish the sample size.  The 

baseline comparison is based on the number of people who met the requirement of valid 

                                                 
26 The Cohorts are described as paired.  This word “paired” is used in the sense that cohorts 1 

and 2 go together and cohorts 3 and 4 go together.  The cohorts were not matched on 

predetermined criteria at the time of their formation. 

Table 5.1 

Description of cohort pairings 

Geographical region Intervention Control 

New  Cohort 1 Cohort 2 

Established  Cohort 3 Cohort 4 
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baseline measures of WHOQOL-BREF domains and baseline per capita income.  Those 

who were lost to follow-up or who dropped out for other reasons are discussed briefly in 

the following section.  Figure 5.1 enumerates the recruitment and attrition from all four 

cohorts. 

Figure 5.1: Recruitment and causes of attrition for all cohorts 

Recruitment and Attrition 

Cohort 1 (intervention) 

Cohort 1 originally consisted of 403 individuals participating in CBR groups.  

Of the 67 people who were lost to the study, 37 could not be found at follow-up, while 

22 left the CBR group and eight died.  The final sample size of cohort 1 consisted of 

336 people with paired, pre and post assessments. 

Cohort 2 (paired control) 

Cohort 2 participants were the controls for cohort 1 and originally consisted of 

486 individuals.  Of the 33 people who were lost to the study, 23 could not be found, 

and eight had died.  An additional five participants were removed as they did not meet 

the income criterion established when comparing cohort demographics (as discussed in 

 

Number of people who had 

WHOQOL-BREF and per 

capita income at baseline 
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Chapter 4).  The final sample size of cohort 2 consisted of 450 people with paired, pre 

and post assessments. 

Cohort 3 (intervention) 

Cohort 3 initially consisted of 419 individuals participating in CBR groups.  Of 

the 83 people who were lost to the study, 29 could not be found at follow-up, while 47 

left the group and six died.  One individual was not competent to respond to the 

questions at the time of follow-up and was excluded.  The final sample size of cohort 3 

consisted of 336 people with paired, pre and post assessments. 

Cohort 4 (paired control) 

Cohort 4 participants were the control group for cohort 3 and originally 

consisted of 482 individuals.  Of the 34 people who were lost to the study, 22 could not 

be found at follow-up, nine died, two were not competent to respond to the questions at 

follow-up, and one individual withdrew consent for participation. An additional 23 

participants were excluded as they did not meet the income criterion established when 

comparing cohort demographics (as discussed in Chapter 4).  The final sample size of 

cohort 4 consisted of 425 people with paired, pre- and post- assessments.  

As discussed in the previous chapter, this study did not use matched cohorts in 

its design, since it would unnecessarily alter which participants were in the pipeline for 

the future group formation.  However, it was essential that the similarities and 

differences of the cohorts be noted so that any potential change, or lack of change, could 

be explored with these differences in mind.  The analysis of the findings in Chapter 6 

statistically accounts for differences.   

All 35 variables were compared and, as anticipated, some differences were 

detected.  Similarities in the pairings, while preferable, were not expected when 

comparing so many variables27.  The differences are not viewed as compromising the 

control groups; they are merely a difference.  More attention is given to the identified 

differences as they need to be accounted for in the final analysis, while the similarities 

                                                 
27 If the study had used matched cohorts the variables of interest would have been sex, age 

group, and disability status.  Since the project was more flexible in the guidelines for forming a 

group (as described in chapter 3), that was viewed as unnecessarily restrictive.  In the final 

analysis, the comparison involved every reliable variable, even though many data points were 

collected with the intent of being secondary outcomes.  This reassignment of variables was due 

to the lack of evidence to support any particular variable as being more important than another 

when considering potential confounding effects.   
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are ignored in later analysis (see Chapter 4 for a more detailed discussion of the 

statistical procedures).  

Statistical Considerations 

The baseline information for the cohorts is listed in Tables 2 through 7, with the 

counts or summary values listed.  Categorical and numerical variables were analysed 

using different procedures, as described in Chapter 4.  Where variables comprised 

categorical data, they were compared using Pearson's Chi-square Test for Independence 

(McHugh, 2013; Pearson, 1900).  The null hypothesis for the Chi-square test is that the 

values in the grid are independent.  In the specific case of the data listed on the 

following pages, the null hypothesis would anticipate an even distribution between the 

cohorts (columns) suggesting no difference between the cohorts.  A p-value below .05 

indicates a high probability that there is a relationship between the cohorts and the data 

in the rows.  For ease of discussion, a high probability of independence between the 

variables indicates no statistically significant difference between the cohorts, and 

therefore the data may be described as not statistically different if the null hypothesis is 

not rejected.   

Variables that are described numerically were compared using the Wilcoxon 

Rank Sum Test (Bellera et al., 2010; Wilcoxon, 1945).  This non-parametric test was 

used uniformly, as the purpose of the analyses was to demonstrate similarities or 

differences, and not to describe the differences.  A p-value less than .05 indicated that 

the medians of the intervention cohort and the control cohort were not the same. 

Although the four cohorts are displayed in a single table and are discussed 

together in this chapter, it is important to remember there are effectively two parallel 

studies.  Most variables were defined in greater detail in Chapter 4. 

Baseline Demographics 

Table 5.2 presents a comparison of the study cohorts on a variety of 

demographic characteristics.  The gender mix between cohorts 1 and 2 was not 

statistically different and within the expectation of the project.  However, the gender 

mix between cohorts 3 and 4 was significantly different (p < .001) with more men and 

fewer women in the control cohort compared to the intervention cohort.  The difference 

in age groupings, marital status, and education level was not statistically different 
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between either of the paired cohorts.  While household size was similar in cohorts 3 and 

4, it was statistically different in cohorts 1 and 2. 

The primary religions in Bangladesh are Islam and Hinduism.  Other religions 

were not included because their small numbers were too few for the chi-square 

Table 5.2 

Baseline comparison of general demographic descriptors 

 Cohort 1 Cohort 2 Cohort 3 Cohort 4 

Sex  Count % Count % Count % Count % 

Female     149 44 182 40 187 56 168 40 

Male     186 56 268 60 149 44 257 60 

 χ2   1.201            p = .273 χ2   19.605            p 

< .001*** 

Age group     

Less than 31 59 17 89 20 77 23 81 19 

31-45 95 28 158 35 114 34 137 32 

46-60 113 34 124 27 89 26 127 30 

Over 60 68 20 79 18 56 17 80 19 

 χ2   6.559            p = .087 χ2   2.758           p = .43 

Marital Status     

Single 24 7 18 4 29 9 23 6 

Married 277 83 387 86 283 84 362 85 

Widow/divorced 35 10 45 10 24 7 40 9 

 χ2   3.877            p = .144 χ2   4.015            p = .134 

Education Level     

1 or fewer years 162 53 269 60 193 58 279 66 

2-5 years 91 30 107 24 79 24 78 18 

6-9 years 30 10 47 10 40 12 38 9 

10 or more years 23 7 27 6 20 6 30 7 

 χ2  4.671            p = .198 χ2  6.398             p = .094 

Religion     

Muslim 208 66 224 52 256 80 315 75 

Hindu 108 34 208 48 65 20 107 25 

 χ2  14.6              p < .001*** χ2  2.672             p = .102 

Household size M SD  M SD  M SD  M SD  

 4.25 

n=45

0 

1.9

8 

4.52 

n=336 

1.9

0 

4.38 

n=33

6 

1.9

1 

4.75 

n=425 

3.9

2 

 W = 81762.0        p = .047* W = 76770.0            p = .07 

Note. W = Wilcoxon Rank Sum Test, SD = Standard Deviation, M = mean 

* p < .05. ** p < .01. *** p < .001 
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analysis28 (McHugh, 2013).  The differences between the cohorts in regards to religion 

was significant between cohorts 1 and 2 (p = .001) but well matched in cohorts 3 and 4.   

The variables which were significantly different between paired cohorts were 

gender for cohorts 3 and 4, and religion and household size for cohorts 1 and 2.  The 

effect of these variables as potential confounders will be explored in the findings 

reported in Chapter 6.  The variables which were not significantly different will not be 

discussed further as the effect on both cohorts is assumed to be equivalent. 

As a whole, the baseline demographics were well matched:  age group, marital 

status, and education level were not statistically different in both paired cohorts.  

Gender, religion and household size were not statistically different in one of the cohorts. 

Baseline Disability Status 

Disability status is presented in Table 5.3.  A statistically significant difference 

was found in disability status (p < .001, p < .001) and leprosy-related disability (p = 

.007, p = .016) in both paired cohorts.  Cohort 1, the intervention cohort had fewer 

people with disabilities related to leprosy and more people with general disability than 

its paired cohort.  Cohort 3 had a higher percentage of people with general disabilities 

and in the “other” category, while the paired control cohort had more people affected by 

leprosy. 

The World Health Organization (WHO) uses a disability score to track the 

degree of leprosy-related disability (see Chapter 4 for more details).  The standard 

system assigns a grade 0 for no disability, grade 1 for loss of tactile sensation or loss of 

strength, and a grade 2 for a disability which is visible (World Health Organization, 

2009).  For this study, the grade 2 disability score was expanded into three sub-

categories: non-fixed contracture, fixed contracture, and loss of body part.29   

                                                 
28 It is generally accepted that Chi-square analysis requires an expected value of five or more in 

each cell to be valid. 

29 As mentioned in chapter 4, non-fixed contracture means that a joint is unable to either 

straighten or bend normally without external force, but can be moved through a normal range of 

motion with a reasonable amount of external force.  A fixed contracture is when the joint is 

unable to either straighten or bend normally, even with (reasonable) external force.  Loss of a 

body part is self-explanatory, i.e. some part of a finger, toe, foot or hand is missing. 
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Table 5.3 

Baseline Comparison of Disability Measures 

 Cohort 1 Cohort 2 Cohort 3 Cohort 4 

Disability Status Count % Count % Count % Count % 

Disability from 

Leprosy 
182 54 302 67 132 39 202 47 

Leprosy with no 

physical disability 
85 25 99 22 40 12 106 25 

General disability 38 11 18 4 50 15 38 9 

Representative of 

person with leprosy 
8 3 15 3 22 6 22 5 

Representative of 

person with general 

disability 

23 7 16 4 43 13 42 10 

Other NA  NA  49 15 15 4 

  χ 2  25.346              p < .001*** χ 2  54.554              p < .001*** 

Leprosy disability: 

WHO disability 

Grade 

Count % Count % Count % Count % 

Grade 1 41 27 101 42 22 20 62 38 

Grade 2 Non-fixed 

contracture 
31 21 49 20 27 25 30 18 

Grade 2 Fixed 

Contracture 
12 8 24 10 9 8 14 9 

Grade 2 loss of 

body part 
66 44 69 28 51 47 57 35 

  χ2  12.141              p = .007** χ 2   10.312              p = .016* 

Total 

Eye/Hand/Foot 

Score 

Count % Count % Count % Count % 

1 19 12 50 19 13 12 40 23 

2 43 28 71 27 44 39 52 30 

3 16 10 18 7 7 6 14 8 

4 18 12 38 15 18 16 28 16 

5-7 28 18 48 18 9 8 22 13 

8-12 31 20 37 14 22 19 18 10 

 χ 2  6.853              p = .232 χ 2  12.374              p = .03* 

Note.   W = Wilcoxon Rank Sum Test, SD = Standard Deviation, M = mean 

* p < .05. ** p < .01. *** p < .001 
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A significant difference was found between both paired cohorts in the degree of 

leprosy disability.  In both paired cohorts there were more people with minor 

impairments (WHO disability grade 1: nerve damage but no visible damage and thus 

less disabling) in the control cohort.  The intervention cohorts had a higher percentage 

of people with leprosy-related disabilities which had resulted in the loss of body parts 

(fingers, toes, hands, feet) and therefore more visible disabilities30.  

The “total eye/hand/foot (EHF) score” in Table 5.3 reports the sum of the WHO 

disability grade for both eyes, hands and feet, yielding a total possible score ranging 

from 0 (no disability) to 12 (visible disability in both eyes, both hands and both feet).  

The score gives an indication of the degree and number of body parts which are 

affected, rather than a maximum severity score like the normal WHO disability grading.  

As such the EHF score is more sensitive to change in response to treatment or in the 

absence of consistent self-care (World Health Organization, 2009).   

There was no statistical difference between cohorts 1 and 2 in regards to total 

eye/ hand/ foot score, although a statistical difference was seen between cohorts 3 and 4 

(p = .03).  The differences between cohorts 3 and 4 were similar to those seen in the 

leprosy disability variable, with more widespread disabilities being in the intervention 

cohort and more people with a single site with anaesthesia being in the control cohort.  

Thus, although there were more people with leprosy disability in the control groups, the 

disabilities were more likely to be less debilitating and less widespread.    

Overall baseline disability status was statistically different between the cohorts.  

Although the control cohorts had a higher percentage of people with leprosy-related 

disabilities, the control cohorts also had a higher incidence of invisible and less 

significant disabilities among those people with leprosy.  The intervention cohorts, in 

turn, had more individuals with disabilities other than leprosy.   

Baseline Living Conditions 

Demographic and other data describing baseline living conditions for the paired 

cohorts are shown in Table 5.4.  Having access to a latrine and a clean water source 

were well matched between both paired cohorts.   

  

                                                 
30 The term disabilities is used, rather than the more technically correct term impairment, in 

order to maintain the linguistic connection with the WHO disability grade 
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Table 5.4 

Baseline Comparison of Living Conditions 

 Cohort 1 Cohort 2 Cohort 3 Cohort 4 
Home ownership Count % Count % Count % Count % 

Yes 297 88 438 97 311 93 415 98 
No 39 12 12 3 25 7 10 2 

 χ2  25.342              p < .001*** χ2  11.069              p = .001*** 
Land ownership Count % Count % Count % Count % 

None 80 25 67 15 75 22 85 20 
<.05 acre 98 30 150 33 124 37 131 31 

.05-.49 acre 99 31 134 30 90 27 121 28 
.5 to 1.49 acre 31 10 61 14 37 11 46 11 

>1.5 acres 14 4 38 8 9 3 42 10 
 χ2  17.426              p = .002** χ2  17.285              p = .002** 
No. rooms in the house Count % Count % Count % Count % 

1 or less 108 33 66 14 139 42 68 16 
2 146 44 94 21 111 33 127 30 
3 54 16 120 27 54 16 120 28 
4 18 5 89 20 22 7 65 15 

5 or more 6 2 81 18 7 2 45 11 
 χ2  143.672              p < .001*** χ2  89.639              p < .001*** 
Roof materials Count % Count % Count % Count % 

Straw/bamboo 16 5 34 8 38 11 24 6 
Mud/tin/ brick/wood 312 95 401 92 295 89 387 94 

 χ2  2.636              p = .104 χ2  7.477              p = .006** 
Wall materials Count % Count % Count % Count % 

Straw/bamboo 68 21 140 32 189 57 235 57 
Mud/tin/wood 213 65 239 55 24 7 42 10 
Brick/cement 44 14 56 13 119 36 134 33 

 χ2   12.193              p = .002** χ2   2.417              p = .299 
Latrine Count % Count % Count % Count % 

Yes 197 59 254 56 206 61 243 57 
No 139 41 196 44 130 39 182 43 

 χ2  0.376              p = .54 χ2  1.325              p = .25 
Clean water source Count % Count % Count % Count % 

Own it 221 70 331 74 273 81 353 83 
Neighbour’s 93 30 119 26 62 19 72 17 

 χ2  0.929              p = .335 χ2  0.316              p = .574 
Avg No. of meals / day Count % Count % Count % Count % 

3 231 70 355 80 162 49 293 70 
Less than 3 98 30 90 20 169 51 127 30 

 χ2  9.406   p = .002** χ2  33.601   p < .001*** 
No. days without food 
in a month Count % Count % Count % Count % 

None 280 83 424 94 296 88 376 89 
1-2 23 7 9 2 23 7 22 5 
3-4 20 6 7 2 11 3 22 5 

5 or more 13 4 10 2 6 2 5 1 
 χ2  26.248              p < .001*** χ2  2.935              p = .402 
Note.   W = Wilcoxon Rank Sum Test, SD = Standard Deviation, M = mean 

* p < .05. ** p < .01. *** p < .001 
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A statistically significant difference between at least one pair of cohorts was 

found in all other living condition indicators in Table 5.4.  Home ownership was 

significantly different in both paired cohorts (p < .001, p < .001), with more people 

owning their home in both control cohorts than in the intervention cohorts.  A 

significant difference was found in land ownership in both paired cohorts (p = .002, p = 

.002) with a higher percentage of people in the intervention cohort falling in the lowest 

land ownership groupings and a lower percent owning more land when compared to the 

control cohorts31.  The intervention cohorts also tended to have fewer rooms than the 

control cohorts (p < .001, p < .001).   

Cohorts 1 and 2 were well matched in construction materials used for the roof, 

while cohorts 3 and 4 were significantly different (p = .006) with cohort 3 (intervention 

group) characterised by less sustainable roof materials at baseline.  The comparison of 

the construction materials used to build walls resulted in very different results.  Cohorts 

3 and 4 were well matched, while cohorts 1 and 2 had a significant difference (p = 

.002).  The materials used in building houses in cohort 2 were more likely to be straw or 

bamboo, while the intervention cohort was more likely to be made of mud, tin or 

wood32.  

Indicators of food intake likewise showed a mixed result.  Both paired cohorts 

had significant differences in the average number of meals per day (p = .002, p < .001).  

In both pairings, a higher percentage of the intervention cohort reported having a fewer 

number of meals per day on average.  Cohorts 3 and 4 had no significant difference in 

the number of days with no food in a month, while cohorts 1 and 2 had a significant 

difference (p < .001) as a higher percentage of people in the intervention cohorts report 

going without food for one or more full days during the last month. 

In summary, the baseline living conditions were similar in both cohorts when 

looking at water and sanitation.  All other indicators were different in one or both paired 

cohorts.  As a whole, the control cohorts were more likely to own their homes, more 

likely to have larger land holdings, more likely to have larger houses, and either their 

walls or roofs were more likely to be made of more durable materials.  In addition, the 

                                                 
31 Home ownership and land ownership are not necessarily linked.  For more information see 

Chapter 4. 

32 Additional information about why construction materials are relevant can be found in  

Chapter 4 



IMPACT OF CBR IN NW BANGLADESH 115 

 

 

individuals in the control cohorts were more likely to eat three meals a day on a regular 

basis.  

Baseline Livelihood Status 

A comparison of indicators exploring the participants’ livelihoods status at 

baseline is presented in Table 5.5.  Each intervention cohort was significantly different 

from its paired control except for “member of another group” for cohorts 1 and 2.  This 

indicator sought to reflect if the individual was a member of any group other than the 

CBR intervention group.  The distribution of occupations was significantly different (p 

< .001, p < .001) between the cohorts as can be seen in Table 5.5.   Both paired cohorts 

were also significantly different (p < .001, p < .001) in regards to household income 

with a higher mean household income in the control cohorts than in the intervention 

cohorts.  Baseline per capita income was significantly different in both paired cohorts (p 

< .001, p < .001).  In both pairings, the people who made less than 600 Bangladesh 

Taka (BDT) per person per month (roughly 7.50 United States Dollars (USD) per month 

or 0.25 USD per person per day) were disproportionately represented in the intervention 

cohort.  Likewise, the mean personal income was significantly different between the 

cohort pairings (p = .001, p < .001), with higher incomes seen in the control cohorts.   

A significant difference between cohorts was seen in the amount of outstanding 

loans (p < .001, p < .001) as seen in Table 5.5.  A higher percentage of the intervention 

cohort members had no loan.  A higher percentage of people in the control cohorts were 

able to take a loan from another group (p < .001, p < .001), which may be reflected in 

the fact that the intervention cohorts actively discouraged members from membership 

in, or having loans from, other groups33.  Finally, cohort 3 and 4 had a significant 

difference in answer to the question “are you a member of another group” (p < .001) 

with a higher percentage of CBR group members not being a member of another group.   

  

                                                 
33 As noted in chapter 4, the groups were formed during 2011, and ethical clearance was not 

received until December 2011.  The baseline data collection occurred during 2012 and early 

2013.  This means that some members of the intervention cohorts could have been in the CBR 

intervention for up to two years prior to the collection of the baseline data. 
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Table 5.5 

 Baseline Comparison of Livelihoods 

 Cohort 1 Cohort 2 Cohort 3 Cohort 4 

Occupation Count % Count % Count % Count % 

Daily hired labour 65 19 157 35 58 17 156 37 

Housewife 99 29 101 23 146 43 90 21 

Tradesman 6 2 18 4 16 5 16 4 

Business owner 11 3 48 11 12 4 28 7 

Farmer 43 13 56 12 32 10 66 15 

Beggar 22 7 9 2 14 4 9 2 

other 66 20 15 3 27 8 18 4 

Unemployed 24 7 46 10 31 9 42 10 

 χ2  99.084              p < .001*** χ2  71.476              p < .001*** 

Household inc (month) M SD M SD M SD M SD 

 4746.5 

n=336 

2504.1 5463.2 

n=450 

2569.6 3417.4 

n=336 

1758.7 4760.3 

n=425 

2343.3 

 W = 90416              p < .001*** W = 97229              p < .001*** 

Per cap inc (month) Count % Count % Count % Count % 

<600 BDT 55 16 36 8 110 33 68 16 

601-1200 BDT 145 43 192 43 179 53 199 47 

1201-1800 BDT 87 26 150 33 34 10 134 32 

>1801 49 15 72 16 13 4 24 6 

 χ2  15.431              p = .001*** χ2  64.232              p < .001*** 

Personal inc (month) M SD M SD M SD M SD 

 1805.3 

N=336 

1945 2422.1 

n=450 

2015.6 1124.3 

n=336 

1402.7 2034.2 

n=425 

1897.9 

 W = 91476              p < .001*** W = 94906              p < .001*** 

Outstanding loans Count % Count % Count % Count % 

None 218 65 206 46 255 76 249 59 

Less than 5000BDT 34 10 58 13 30 9 49 12 

5000-9999BDT 38 11 72 16 29 9 56 13 

10000-19999 BDT 35 10 73 16 12 4 43 10 

Over 20000 BDT 11 3 41 9 10 3 28 7 

 χ2  31.925              p < .001*** χ2  29.207              p < .001*** 

Able to take loans from 

another group? 
Count % Count % Count % Count % 

Yes 131 39 241 54 54 16 160 38 

No 205 61 209 46 282 84 265 62 

 χ2  16.376              p < .001*** χ2  43.215              p < .001*** 

Member of another 

group? 
Count % Count % Count % Count % 

Yes 167 50 255 57 60 18 170 40 

No 169 50 195 43 276 82 255 60 

 χ2  3.752              p = .053 χ2  43.627              p < .001*** 

Note.   W = Wilcoxon Rank Sum Test, SD = Standard Deviation, M = mean 

* p < .05. ** p < .01. *** p < .001 
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In summary, the baseline livelihood status seems to indicate the control cohorts 

started with a higher livelihood status.  Monthly household and person income were 

both higher amongst the control cohorts.  The ranked per capita income had a higher 

percentage of individuals from the intervention group in the lowest category.  The 

control cohort reported having greater ability to take loans and had a larger amount of 

outstanding loans. 

Baseline Access to Government Safety Nets 

One of the intervention cohort activities was to advocate for access to 

government safety net34 programs.  The programs provide access to a monthly stipend 

or other benefits for specific groups of people.   Table 5.6 provides a baseline 

comparison of the paired cohorts’ access to government safety net programs.  At 

baseline, more people in the control cohorts had access to government old age 

allowances (p = .004, p = .005).  Cohort 1 had a higher percentage of individuals with 

access to government disability allowances (p = .028) compared to cohort 2.  Cohorts 3 

and 4 demonstrated no statistical difference as far as access to government disability 

allowance (p = .074).  There was no significant difference between the paired cohorts in 

access to other allowances or having a disability ID card. 

  

                                                 
34 A collection of welfare programs 
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Baseline Comparison of SALSA, P-Scale and WHOQOL-BREF Scores 

Table 5.7 compares the baseline scores of paired cohorts on the standardised 

assessments which were used as the outcome measures in the study.  As discussed in 

Chapter 4, the SALSA measures activity limitation and the P-Scale measures 

participation restriction.  Higher scores on the SALSA and P-Scale are indicative of 

greater activity limitation and participation restriction.  Both paired cohorts showed the 

intervention cohorts had a significantly higher (p < .001) mean P-Scale and SALSA 

score than the paired controls.   

  

Table 5.6 

 Baseline comparison of access to government safety net programs 

 Cohort 1 Cohort 2 Cohort 3 Cohort 4 

Old age allowance Number % Number % Number % Number % 

Yes 17 6 54 12 7 2 27 6 

No 282 94 396 88 328 98 398 94 

 χ2  8.347              p = .004** χ2  7.968              p = .005** 

Disability allowance Number % Number % Number % Number % 

Yes 18 6 12 3 22 7 16 4 

No 291 94 438 97 313 93 409 96 

 χ2  4.814              p = .028* χ2  3.097              p = .078 

Disability ID card Number % Number % Number % Number % 

Yes 13 4 14 3 19 6 13 3 

No 296 96 436 97 316 94 412 97 

 χ2  0.641              p = .423 χ2  3.171              p = .075 

Other allowances Number % Number % Number % Number % 

Yes 3 1 9 2 6 2 11 3 

No 284 99 439 98 329 98 414 97 

 χ2  1.011              p = .315 χ2  0.544              p = .461 
* p < .05. ** p < .01. *** p < .001 
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As discussed in Chapter 4, the WHOQOL-BREF is presented as four domain 

scores which have been standardised for a scale from 1-100.  Higher scores in the 

WHOQOL-BREF indicate a higher quality of life, and lower scores indicate lower 

quality of life.  The WHOQOL-BREF physical domain mean scores were significantly 

higher (p = .004) for cohort 2 (control) than cohort 1, although the scores were not 

significantly different from cohort 3 and 4 (p = .171).  The psychological domain score 

was roughly the same between cohorts 1 and 2, but the scores were significantly higher 

Table 5.7 

 Baseline comparison of standardized assessment scores 

 Cohort 1 Cohort 2 Cohort 3 Cohort 4 

SALSA score M SD  M SD  M SD  M SD  

 41.19 

n=180 

15.17 29.66 

n=248 

10.96 36.24 

n=132 

14.97 30.60 

n=188 

12.42 

 W = 11711              p < .001*** W = 9588              p < .001*** 

P-Scale score M SD  M SD  M SD  M SD  

 21.79 

n=292 

17.29 8.42 

n=418 

11.00 19.16 

n=224 

17.78 12.62 

n=345 

14.35 

 W = 31057              p < .001*** W = 30786              p < .001*** 

Physical domain score 

WHOQOL-BREF 
M SD  M SD  M SD  M SD  

 52.01 

n=336 

15.71 54.88 

n=450 

15.58 53.67 

n=336 

17.35 51.56 

n=425 

17.10 

 W = 84618              p = .004** W = 67376              p = .181 

Psychological domain 

score WHOQOL-

BREF 

M SD  M SD  M SD  M SD  

 49.44 

n=336 

15.47 50.47 

n=450 

16.05 49.63 

n=336 

17.63 45.86 

n=425 

16.57 

 W = 79848              p = .176 W = 63016              p = .005** 

Social domain score 

WHOQOL-BREF 
M SD  M SD  M SD  M SD  

 58.69 

n=336 

17.94 62.17 

n=450 

14.82 56.18 

n=336 

19.07 58.68 

n=425 

16.13 

 W = 83082              p = .016* W = 76612              p = .080 

Environment domain 

score WHOQOL-

BREF 

M SD  M SD  M SD  M SD  

 43.43 

n=336 

12.47 35.30 

n=450 

12.92 42.73 

n=336 

13.71 34.50 

n=425 

14.49 

 W = 47926              p < .001*** W = 50003              p < .001*** 

Note.   W = Wilcoxon Rank Sum Test, SD = Standard Deviation, M = mean 

* p < .05. ** p < .01. *** p < .001 
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(p = .005) for cohorts 3 (intervention) versus cohort 4.  The social domain scores were 

similar for cohorts 3 and 4, but cohort 2 (control) had higher (p = .013) scores than 

cohort 1 (intervention).  Finally, the environment domain score showed significantly 

higher mean scores for the intervention cohort in both paired cohorts (p < .001, p < 

.001).  

In summary, the overall trends reported in Table 5.7 show that the intervention 

cohorts had higher SALSA and P-Scale scores which is consistent with the higher levels 

of leprosy-related disability.  There were mixed results in all the WHOQOL-BREF 

domain scores with the exception of the environment domain where there were higher 

scores in the intervention cohorts.  

Baseline Summary 

Both paired cohorts were examined against 35 variables.  It was clear that the 

cohorts were not matched, but paired.  Table 5.8 summarises the variables with standard 

p values for those variables which were statistically different.  The variables which are 

not statistically different will not be explored further.  Those variables which are 

significantly different between the paired cohorts will be explored in greater detail in 

the next chapter.    
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Group Level Expectations at Baseline 

A sample of group members was visited with the intent of understanding their 

motivation for joining the groups and remaining in the groups.  As stated in Chapter 4, 

the group expectations were collected through surveys in 20 percent of the intervention 

Table 5.8 

 Summary list of all variables and their statistical significance for each paired cohort 

variable Cohort 1 vs 2 Cohort 3 vs 4 

Sex  NS  p < .001 *** 

Age group NS  NS  

Marital Status NS  NS  

Education Level NS  NS  

Religion p < .001 *** NS  

Family members p < .05 * NS  

Disability Status p < .001 *** p < .001 *** 

Leprosy disability p < .01 ** p < .05 * 

Total Eye/Hand/Foot Score NS  p < .05 * 

Home ownership p < .001 *** p < .001 *** 

Land ownership p < .001 *** p < .05 * 

Number of rooms in the house p < .001 *** p < .001 *** 

Roof materials NS  p < .01 ** 

Wall materials p < .01 ** NS  

Latrine NS  NS  

Clean water source NS  NS  

Average number of meals per day p < .01 ** p < .001 *** 

Number of days with no food in a month p < .001 *** NS  

Occupation p < .001 *** p < .001 *** 

Household income (monthly) p < .001 *** p < .001 *** 

Per capita income ranked (monthly) p < .001 *** p < .001 *** 

Personal income (monthly) p < .001 *** p < .001 *** 

Outstanding loans p < .001 *** p < .001 *** 

Able to take loans from another group? p < .001 *** p < .001 *** 

Member of another group? NS  p < .001 *** 

Have access to govt old age allowance p < .01 ** p < .01 ** 

Have access to govt Disability allowance p < .05 * NS  

Have a govt disability ID card NS  NS  

Have access to any other govt allowances NS  NS  

Baseline SALSA score p < .001 *** p < .001 *** 

Baseline P-SCALE score p < .001 *** p < .001 *** 

Baseline WHOQOL-BREF physical domain 

score 

p < .01 ** NS  

Baseline WHOQOL-BREF psychological 

domain score 

NS  p < .01 ** 

Baseline WHOQOL-BREF social domain 

score 

p < .05 * NS  

Baseline WHOQOL-BREF environment 

domain score 

p < .001 *** p < .001 *** 

* p < .05. ** p < .01. *** p < .001 
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groups.  A research team visited the randomly selected groups during the normal group 

meeting time.  The group's members were asked two questions regarding the following: 

1) what their expectations were when joining the group initially and 2) what their 

expectations were for the future in the group.  All the participants in the meeting were 

encouraged to participate and share their expectations, and then they were led through a 

process to rank the expectations.   

The translated list of expectations was sorted according to the CBR matrix.  

Ranks were then inverted and summed to allow higher summary scores to reflect higher 

demand (see Chapter 4 for additional information). 

Two adaptations were made to the conventional interpretation of the matrix, for 

greater contextual relevance.  In the CBR matrix, water and sanitation are classified 

under health promotion.  However, in the context of this study, it was not clear if 

participants sought health or social status outcomes or both.  By including it with the 

other Health scores, it inflated the Health scores which could be misinterpreted as 

demand for physical rehabilitation.  Therefore, water and sanitation were scored 

separately from health.  In addition, many of the activities included the word “access”.  

Because of inconsistency in the interpretation, it was not clear if the members were 

looking for help with advocacy/empowerment, or if they desired the increased income 

of the social safety net stipends.  As a compromise, all expectations dealing with 

accessing social safety net programs were categorised as empowerment as that was how 

they were accessed, rather than livelihoods where they might more naturally fit.   

For each of the summary headings, examples of the types of expectations are 

cited: 

• Health was represented by expectations listed as “treatment facilities”, 

“Treatment assistance”, “assistive device”, and “eye treatment”. 

• Education was straightforward with the expectations listed as either 

“education help” or “children’s education”. 

• Livelihood was represented by many expectations such as “cow rearing”, 

“goat rearing”, “house repair”, “vocational training”, “taking a loan”, 

“purchase land”, “agriculture”, “increase savings”, and several other 

comparable items. 

• Social expectations included one expectation for help arranging a daughter’s 

marriage and one request to “get justice”. 
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• Empowerment expectations primarily consisted of various types of 

government safety net stipends and a small number of other expectations 

such as a space for the group to meet and an expectation that the group 

would grow in size. 

The item which was differentiated from the Health domain was Water and 

Sanitation, which was expressed as a desire for a tube well or latrine. 

The results of the summary are found in Table 5.9.  Most of the expectations in 

both cohorts were related to livelihood, both initially and for the future.  The 

expectation for education assistance decreased between the time of joining the group 

and looking toward the future.  However, the expectations related to the Social domain 

increased when comparing the initial expectation and the future expectations.  Because 

the group expectations were not collected until a year after group formation, it is likely 

that the members learned that the inputs for assisting with education were limited, while 

the potential for change in the social sphere was higher than they may have anticipated 

prior to joining the groups. 

Conclusion 

This chapter has described the baseline of the two intervention cohorts and their 

paired control cohorts.  The study design involved a quasi-experimental approach with 

control cohorts selected using a pipeline approach.  The baseline values of 35 variables 

Table 5.9 

 Group members expectations for initially joining a group and future expectations 

Expectation Cohort 1 Cohort 3 

 Expectations for 

joining the group 

Future 

expectations 

Expectations for 

joining the group 

Future 

expectations 

 n % n % n % n % 

Health 51 7% 72 11% 63 8% 53 8% 

Health: Water 

and Sanitation 
47 7% 17 3% 79 10% 12 2% 

Education 91 13% 19 3% 90 11% 0 0% 

Livelihood 399 57% 427 63% 458 58% 451 64% 

Social 0 0% 49 7% 15 2% 63 9% 

Empowerment 111 16% 92 14% 83 11% 121 17% 
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were explored for each paired cohort to determine if the differences were statistically 

significant.  In all, 23 of the variables were found to be statistically different in cohorts 1 

and 2, and 21 of the variables were found to be statistically different in cohorts 3 and 4.  

The variables which were not statistically different between both paired cohorts were: 

age group, marital status, education status, access to clean water, access to a sanitary 

latrine, government disability ID card and other government safety net programs.  The 

differences will be further explored in Chapter 6 with the intent of accounting for these 

potentially confounding variables and the resulting impacts, which were adjusted for the 

confounding variables.  
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Chapter 6 

Results 

Chapter 5 described and compared the baseline status of the paired cohorts on 35 

variables.  The baseline data reported in the last chapter showed that 23 of the 35 

variables were statistically different between cohorts 1 (CBR intervention) and 2 

(Control), while 21 of the 35 variables were statistically different between cohorts 3 

(CBR intervention) and 4 (Control). 

This chapter presents the findings on the changes in the outcome variables 

between the baseline and follow-up, two years later.  The values and change for each 

outcome variable and each cohort are presented, as well as a comparison of the changes 

for each paired cohort.  Following that, the results of a multi-step analysis are provided 

with the intent of identifying potentially confounding variables and statistically 

controlling for them.  Finally, the CBR group members’ assessment of the extent to 

which expectations were met at the time of follow-up, as well as their future 

expectations, are presented. 

Step One of the Analysis 

The seven primary outcome variables of the study were derived from the three 

standardised assessments and the average per capita monthly income.  The standardised 

assessments report the following: activity limitations as measured by the SALSA, 

participation restriction as measured by the P-Scale, and quality of life as assessed by 

the short version of the World Health Organization Quality of Life assessment 

(WHOQOL-BREF).  The WHOQOL-BREF reports scores on four domain subscales; 

physical, psychological, social and environment domains.  All together there are seven 

outcome variables. 

A comparison of the paired cohorts on each of 35 variables was provided in 

Chapter 5.  Table 6.1 summarises the variables which were statistically different 

between the paired intervention group and control group.  

The second stage of the data analysis involved performing a Type 2 analysis of 

variance (ANOVA) with each of the significantly different variables, and is described 

below.  Later in the chapter, the results of the second stage of the analysis is further 

analysed by way of stepwise linear regression.  The purpose of the stepwise linear  
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Table 6.1 

Summary of potentially confounding variables identified when comparing the paired cohorts 

variable 1 vs 2 3 vs 4 

Sex   p<.001 

Religion p<.001  

Household size p<.05  

Disability Status p<.001 p<.001 

Leprosy disability p<.01 p<.05 

Total Eye/Hand/Foot Score  p<.05 

Home ownership p<.001 p<.001 

Land ownership p<.001 p<.05 

Number of rooms in the house p<.001 p<.001 

Roof materials  p<.01 

Wall materials p<.01  

Average number of meals per day p<.01 p<.001 

Number of days with no food in a month p<.001  

Occupation p<.001 p<.001 

Household income (monthly) p<.001 p<.001 

Per capita income ranked (monthly) p<.001 p<.001 

Personal income (monthly) p<.001 p<.001 

Outstanding loans p<.001 p<.001 

Able to take loans from another group? p<.001 p<.001 

Member of another group?  p<.001 

Have access to government old age allowance p<.01 p<.01 

Have access to government Disability allowance p<.05  

Baseline SALSA score p<.001 p<.001 

Baseline P-SCALE score p<.001 p<.001 

Baseline WHOQOL-BREF physical domain score p<.01  

Baseline WHOQOL-BREF psychological domain 

score 

 p<.01 

Baseline WHOQOL-BREF social domain score p<.05  

Baseline WHOQOL-BREF environment domain score p<.001 p<.001 



IMPACT OF CBR IN NW BANGLADESH 127 

 

 

regression is to statistically control for the effects of the confounding variables and thus 

to be able to assess the effect that the intervention had on the outcome variables.   

Step Two of Data Analysis 

The second step of the analysis involved pairing each of the variables listed in 

Table 6.1 with the person’s cohort (intervention or control) and assessing the change 

attributed to each of the outcome variables35.  A total of 161 paired ANOVAs were run 

for cohorts 1 and 2 and an additional 147 ANOVAs for cohorts 3 and 4 (7 outcome 

variables times the number of potential confounders).  The abbreviated results of these 

analyses are given in Table 6.2 and 6.3.  Full results of cohorts 1 and 2 can be seen in 

Appendix F and the full results of cohorts 3 and 4 can be seen in Appendix G.  

Table 6.2 gives the results of the ANOVA for cohorts 1 and 2.   The first column 

lists the variables found to be statistically different in the screening of baseline data (see 

Table 6.1), while the first row indicates which outcome variable change is being 

assessed.  The results are limited to the p-value associated with the variable in the first 

column.  The purpose of this intermediary stage was to see if the confounding variable 

was significantly associated with the change in outcome variable when paired with the 

cohort.  

From an overall perspective as presented in Table 6.2, it can be seen that the 

baseline WHOQOL- BREF psychological domain scores were associated with change 

in all standardised assessments.  The baseline WHOQOL-BREF environment scores 

and P-Scale scores were closely associated with most of the changes seen in the 

standardised assessments.  Baseline differences in access to loans from a group or 

access to government safety nets were not associated with any of the outcome variables.  

The number of rooms in the house was also not associated with any of the outcome 

variables. 

                                                 
35 The formula took the form of “outcome~Cohort + potential confounding variable” as can be 

seen in Appendix E and F.  The ANOVA assessed the effect of each explanatory variable in 

explaining the variance in the outcome.  The degree of statistical significance of the potential 

confounding variable in explaining the variance of the outcome when paired with the Cohort is 

seen in Tables 6.2 and 6.3.   
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Table 6.2 

Results of ANOVA for cohorts 1 and 2.  

P-values for the confounding variable in cohorts 1 and 2 when pairing the baseline value 

of the potential confounders with Cohort to investigate the effect on outcome variables.   
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Religion .071  .427  .000 *** .176  .076  .784  .017 * 

Household size .870  .512  .000 *** .284  .520  .116  .829  

Disability Status .863  .022 * .369  .036 * .638  .007 ** .063  

Leprosy disability .073  .141  .761  .868  .141  .197  .372  

Home ownership .378  .024 * .024 * .948  .609  .655  .941  

Land ownership .685  .020 * .147  .581  .785  .000 *** .683  

Number of rooms in the 

house 

.699  .777  .065  .131  .374  .195  .257  

Wall materials .363  .002 ** .004 ** .660  .382  .300  .018 * 

Avg number of meals 

per day 

.060  .117  .027 * .033 * .113  .000 *** .015 * 

Number of days with no 

food in a month 

.021 * .592  .344  .495  .586  .344  .298  

Occupation .102  .012 * .216  .979  .080  .162  .019 * 

Household income 

(monthly) 

.372  .414  .000 *** .167  .671  .061  .931  

Per capita income 

ranked (monthly) 

.010 * .028 * .000 *** .627  .54  .639  .943  

Personal income 

(monthly) 

.732  .653  .258  .795  .301  .962  .013 * 

Outstanding loans .609  .295  .023 * .556  .092  .328  .063  

Able to take loans from 

another group? 

.287  .676  .174  .175  .759  .679  .814  

Have access to 

government old age 

allowance 

.456  .114  .109  .059  .585  .962  .809  

Have access to 

government Disability 

allowance 

.090  .556  .909  .862  .665  .902  .604  

SALSA score .000 *** .001 *** .501  .047 * .105  .704  .842  

P-SCALE score .000 *** .000 *** .264  .000 *** .000 *** .023 * .247  

Physical domain score 

WHOQOL-BREF  

.016 * .005 ** .233  .000 *** .000 *** .002 ** .000 *** 

Social domain score 

WHOQOL-BREF  

.420  .000 *** .211  .007 ** .000 *** .000 *** .000 *** 

Environment domain 

score WHOQOL-BREF  

.267  .617  .677  .000 *** .000 *** .000 *** .000 *** 

* p < .05 . ** p < .01. *** p < .001  
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Table 6.3 

Results of ANOVA for cohorts 3 and 4.  

P-values for the confounding variable in cohorts 3 and 4 when pairing the baseline value of 

the potential confounders with Cohort to investigate the effect on outcome variables.   

Variable 
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Sex  .494  .630  .143  .139  .061  .001 ** .014 * 

Disability Status .960  .094  .625  .126  .156  .068  .121  

Leprosy disability .067  .697  .191  .917  .646  .698  .352  

Total Eye/Hand/Foot 

Score 

.967  .508  .477  .896  .653  .802  .849  

Home ownership .169  .882  .651  .302  .925  .482  .204  

Land ownership .058  .239  .026 * .361  .536  .205  .015 * 

Number of rooms in the 

house 

.216  .339  .584  .140  .287  .157  .132  

Roof materials .210  .115  .715  .244  .018 * .942  .502  

Average number of 

meals per day 

.213  .713  .908  .120  .009 ** .050  .001 ** 

Occupation .543  .570  .197  .474  .087  .466  .005 ** 

Household income 

(monthly) 

.160  .365  .001 ** .011 * .215  .001 ** .625  

Per capita income 

ranked (monthly) 

.941  .307  .000 *** .228  .897  .090  .409  

Personal income 

(monthly) 

.805  .122  .834  .312  .594  .024 * .321  

Outstanding loans .896  .739  .498  .585  .952  .833  .278  

Able to take loans from 

another group? 

.694  .156  .952  .268  .561  .670  .450  

Member of another 

group? 

.631  .123  .942  .383  .933  .641  .689  

Have access to 

government old age 

allowance 

.238  .835  .538  .446  .705  .267  .541  

SALSA score .000 *** .000 *** .853  .259  .371  .091  .688  

P-SCALE score .000 *** .000 *** .320  .004 ** .150  .001 ** .236  

Psychological domain 

score WHOQOL-BREF  

.218  .000 *** .006 ** .000 *** .000 *** .000 **

* 

.000 *** 

Environment domain 

score WHOQOL-BREF  

.345  .035 * .038 * .000 *** .000 *** .000 **

* 

.000 *** 

* p < .05. ** p < .01. *** p < .001 
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The results of the analysis to identify potential confounding variables can be 

seen in Table 6.2 for paired cohorts 1 and 2, and can be seen in Table 6.3 for paired 

cohorts 3 and 4.  Items which have an asterisk beside them in the tables are carried 

forward to the next step in the analysis as they were significantly associated with change 

in the relevant outcome variable when paired with variable identifying the cohort.   

Unadjusted Outcomes 

Prior to the presentation of the regression results for each outcome variable, the 

baseline and follow-up values for each outcome variable are provided.   The mean 

baseline and follow-up scores were calculated for each cohort using all the individuals 

for whom there is a baseline and follow-up WHOQOL-BREF assessment and per capita 

income.  Change in score was calculated as the difference between the baseline and 

follow-up assessment scores for each individual.  The p-value was calculated using the 

Wilcoxon signed rank test with continuity correction.  

Steps Three and Four of Data Analysis 

Having established a set of variables which differed between each paired 

intervention/control cohort in the first stage, and determined which of those variables 

had an effect on the outcome differences in the second stage of the analyses, the third 

stage of data analysis sought to create stepwise regression models which best explained 

any changes in the outcomes.  The focus was not on predicting or exploring the 

confounding variables.  The intent was to account for the confounding variables and 

focus on the final changes related to the outcome variables (as described in Chapter 4).  

The stepwise regression began with the cohort variable and all of the variables, 

which were significantly associated with the change in outcomes, as identified in the 

second step.  With each result, the variable with the lowest Akaike information criterion 

(AIC) was removed from the model until all the remaining variables had a p-value less 

than .05.  The variable designating the CBR intervention (Cohort) was always 

maintained in the model, even if the F-value would call for it to be removed as the 

purpose was to explore the impact of the intervention on the outcome variable, and not 

to develop a model to explain change in the outcome variable.   

Prior to the regression analysis, baseline SALSA scores were removed from all 

models except the SALSA outcome.  The SALSA was only administered to people who 

had leprosy-related disabilities, which meant that large numbers of participants did not 
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complete a SALSA assessment.  As the analysis excluded participants who had missing 

data, hundreds of persons without a SALSA score would have been excluded.  It was 

decided, therefore, to exclude the variable for baseline SALSA scores rather than 

include the variable at the cost of eliminating many participants. Practically, this 

decision meant that it was removed as a potentially confounding variable from two 

outcomes in cohort 1 and 2, and one outcome in Cohort 3 and 4.  

As a fourth and final step of the analysis, a quantile regression was performed on 

the final regression models.  The second and third steps of the data analysis were both 

based on normal parametric assumptions.  The outcome variables when measured as 

change had a generally normal distribution.  However, significant outliers could affect 

the final results.  The quantile regression was run at .05, .2, .4, .6, .8, .95 taus 

(quantiles).  The results with confidence intervals are provided for a visual assessment 

of the linear regression model fit (Figures 6.1-6.7). 

SALSA Outcomes: Cohort 1 and 2 

The unadjusted outcomes of the SALSA score for cohorts 1 and 2 are noted in 

Table 6.4.  The changes in both cohorts were significant (p<.001) and the difference 

between the change scores was also significant (p<.001).  The net difference between 

the two cohorts accounted for an -8.44 point difference.  A negative difference in the 

SALSA is a desirable change as it means the activity limitation had decreased.  

A backwards stepwise regression was conducted with the change in SALSA 

scores for cohorts 1 and 2.  Overall the model explained 25% of the variance and was 

statistically significant (p<.001) as seen in Table 6.5.  The final variables in the model 

consisted of the variable representing the intervention group, the baseline P-Scale scores 

and the baseline SALSA score.  The CBR intervention group experienced a decrease in 

activity limitations of 3.53 points (p<.01).  

Table 6.4 

Unadjusted outcomes of SALSA score for cohorts 1 and 2  
Cohort 1  Cohort 2  Cohort 1 & 2  

Mean SD N  Mean SD N  Difference W 

Baseline 41.19 15.17 180  29.66 10.96 248    

Follow-up 36.74 14.37 173  32.41 12.20 295    

Change -4.56 11.33 153  3.88 11.31 244  -8.44 26301.5 

p-value <.001  <.001  <.001 
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A significant change in SALSA scores was seen in the raw data (with a change 

of -8.44).  After controlling for confounding variables, the amount of change decreased 

to -3.53.  Figure 6.1 shows the results of the quantile regression overlaid on the linear 

model.  Outliers beyond the .9 quantile appear to increase the apparent change of the 

model, however most of the quantile regression is contained within the linear regression 

confidence levels.  Overall the linear model appears to reflect the relationship between 

change in SALSA score and the independent variables with over 60% overlap 

P-Scale Outcomes: Cohort 1 and 2 

P-Scale scores showed improvement in the intervention cohorts with lower 

scores, indicating less participation restriction.  The unadjusted outcomes are seen in 

Table 6.6.  The scores show the intervention cohort (1) with a significant (p<.001) 

Table 6.5 

Results of multiple linear regression of the change in SALSA score for Cohorts 1 and 2 

 Estimated 

coefficient 
SE t value F value Pr(>t)= 

Cohort -3.53 1.18 -3.00 9.01 <.01 

Baseline WHOQOL-BREF 

physical score 
-0.12 0.04 -2.822 7.96 <.01 

Baseline SALSA score -0.43 0.05 -9.07 82.28 <.001 

  F (3,393) = 51.034 R2 = .28 Adj R2 = .25 p <.001 

Figure 6.1: Quantile regression for change in SALSA scores. 

Quantile regression represented (black line) with confidence levels (shaded region) 

overlaid on the linear regression coefficient (solid red line) and its confidence interval 

(dotted red lines)  
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decrease in scores between baseline and follow-up.  The control cohort (2) saw a mean 

increase of 6.47 points between baseline and follow-up (p<.001).  The net difference 

between cohorts was -12.26 points (p<.001).  Like the SALSA, a negative score on the 

P-Scale reflects a positive change, as it means the amount of participation restriction has 

decreased. 

The results of the stepwise multiple linear regression for cohorts 1 and 2 P-Scale 

scores are seen in Table 6.7.  The regression model decreased the overall change in P-

Scale score from the unadjusted 12.26 points between cohorts to -5.2 points attributed to 

the intervention cohort.  The variables in the regression model as seen in Table 6.7 

were: disability status, materials used to make the walls of the house, occupation, 

baseline WHOQOL-BREF physical domain scores and baseline P-Scale scores.  The 

model explained 39% of the variance and was statistically significant (p<.001).  

Table 6.6 

 Unadjusted outcomes of P-Scale score for cohorts 1 and 2 

 Cohort 1  Cohort 2  Cohort 1 & 2 
 

Mean SD N  Mean SD N  Difference W 

Baseline 21.79 17.29 292  8.42 11.00 418    

Follow-up 16.36 17.12 291  14.87 12.60 418    

Change -5.79 15.43 285  6.47 11.14 417  -12.26 89592.5 

p-value <.001  <.001  <.001 

Table 6.7 

Results of multiple linear regression of the change in P-Scale score for Cohorts 1 and 2 

 
Estimated 

coefficient 
SE t value F value Pr(>t)= 

Cohort -5.2 1.05 -4.96 24.62 <.001 

Disability Status *    10.22 <.001 

Wall materials *    4.31 <.05 

Occupation *    2.28 <.05 

Baseline WHOQOL-BREF 

physical score 
-0.16 0.03 -4.72 

22.32 <.001 

Baseline P-Scale score -0.57 0.04 -13.97 195.19 <.001 

F (14,666) = 32.636 R2 = .41 Adj R2 = .39 <.001 

*Multiple factors: estimate, standard error and t-value are not provided for each factor 
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Change in unadjusted P-Scale scores was significantly different between cohorts 

1 and 2 (-12 points).  The linear regression reduced the change to -5.2 points after 

adjusting for confounding variables.  The quantile regression for change in P-scale 

scores associated with the cohorts is seen in Figure 6.2.  The quantile regression 

contains roughly 70% of the linear regression change.  However the outliers on both 

sides of the model saw less positive change.  

Per Capita Income Outcomes: Cohort 1 and 2 

Cohort 1 (intervention) had a significant change (p<.001) in income of 65.7 taka 

per person while cohort 2 did not have a significant change (p=.85) (see Table 6.8).  The 

difference between cohort 1 and 2 was 49.6 Bangladesh taka per person per month 

(p<.001).  

Table 6.8 

 Unadjusted outcomes of per capita income for cohorts 1 and 2  
Cohort 1  Cohort 2  Cohort 1 & 2  

Mean SD N  Mean SD N  Difference W 

Baseline 1369.9 1202.6 336  1310.6 577.0 450    

Follow-up 1444.7 732.7 315  1326.8 744.0 450    

Change 65.7 1065.3 315  16.1 649.5 450  49.6 51794.0 

p-value <.001  .85  <.001 
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Figure 6.2: Quantile regression for change in P-Scale scores. 

Quantile regression represented (black line) with confidence levels (shaded region) 

overlaid on the linear regression coefficient (solid red line) and its confidence interval 

(dotted red lines). 
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The multiple linear regression on per capita income for cohorts 1 and 2 

demonstrated a significant change (p=.006) related to the intervention, with members of 

cohort 1 having an increase in per capita income of 134 Bangladesh taka per person per 

month (see Table 6.9).  The overall model had an adjusted R2 of .45 and was highly 

significant (p<.001).  Variables which were part of the model included number of 

household members, wall materials of their house, baseline household income and 

baseline per capita income.   

Prior to the linear regression, the change in per capita income was 49.1BDT.  

Following the linear regression, the adjusted per capita income change was 134BDT.  

The quantile regression is seen in Figure 6.3.  The regression is influenced by outliers, 

but overall the linear regression reflects the change in per capita income and is more 

likely to underestimate the change 

Table 6.9 

Results of multiple linear regression of the change in per capita income for Cohorts 1 and 2 

 Estimated 

coefficient 
SE t value F value Pr(>t)= 

Cohort 133.98 48.95 2.74 7.49 <.01 

Number of household 

members 
-165.90 22.73 -7.30 53.26 <.001 

Wall materials *    11.44 <.001 

Baseline Household 

income 
0.12 0.02 6.79 46.08 <.001 

Baseline per capita income  -0.91 0.05 -19.17 367.43 <.001 

F (6,733) = 101.645 R2 = .454 Adj R2 = .45 p  <.001 

*Multiple factors: estimate, standard error and t-value are not provided for each factor 
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WHOQOL-BREF Physical Domain Outcomes: Cohort 1 and 2 

Unadjusted scores and change for the WHOQOL-BREF physical domain scores 

in cohort 1 and 2 are seen in Table 6.10.  The change between baseline and follow-up 

was significant (p<.001) for cohort 1, but not significant (p=.06) for the control cohort.  

The unadjusted difference in change scores was 3.54 and statistically significant 

(p<.003).  A positive change in WHOQOL-BREF scores represents an improvement in 

quality of life.   

Table 6.10 

 Unadjusted outcomes of per capita income for cohorts 1 and 2  
Cohort 1  Cohort 2  Cohort 1 & 2 

 
Mean SD N  Mean SD N  Difference W 

Baseline 52.01 15.71 336  54.88 15.58 450    

Follow-up 57.05 17.50 336  56.38 16.65 450    

Change 5.04 16.08 336  1.50 15.23 450  3.54 66275.5 

p-value <.001  .06  <.01 
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Figure 6.3: Quantile regression for change in per capita income. 

Quantile regression (black line) with confidence levels (shaded region) overlaid on the 

linear regression coefficient (solid red line) and its confidence interval (dotted red 

lines). 
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In the multiple regression for the WHOQOL-BREF physical domain, the 

intervention cohort accounts for statistically significant (p=.001) positive change of 3.99 

points (see Table 6.11).  Other explanatory variables include disability status, average 

number of meals per day at baseline, baseline P-Scale score and baseline WHOQOL-

BREF physical score.  The model accounts for 20% of the variance and is statistically 

significant (p<.001). 

WHOQOL-BREF physical domain scores were significant both unadjusted and 

adjusted.  The intervention was credited with a positive change of over 3.5 points both 

ways.  The quantile regression is seen in Figure 6.4.  The regression model appears to 

describe the change in WHOQOL-BREF scores. 

  

Table 6.11 

 Results of multiple linear regression of the change in WHOQOL-BREF physical domain for 

Cohorts 1 and 2 

 
Estimated 

coefficient 
SE t value F value Pr(>t)= 

Cohort 3.99 1.22 3.27 10.66 <.01 

Disability Status *    3.308 <.05 

Average number of meals 

per day 
-3.38 1.24 -2.73 7.48 <.01 

Baseline P-Scale score -0.12 0.05 -2.39 5.70 <.05 

Baseline WHOQOL-BREF 

physical score 
-0.49 0.04 -11.66 135.97 <.001 

F (8,689) = 23.269 R2 = .213 Adj R2 = .204 P  <.001 

*Multiple factors: estimate, standard error and t-value are not provided for each factor. 
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WHOQOL-BREF Psychological Domain Outcomes: Cohort 1 and 2 

Both cohorts 1 and 2 had significant changes (p<.001) between baseline and 

follow-up for the unadjusted scores and change in the WHOQOL-BREF psychological 

domain (see Table 6.12).  The net difference between the change was significant 

(p<.001) at 6.83 points. 

The backwards stepwise regression for the psychological domain of the 

WHOQOL-BREF resulted in a significant (p<.001) positive change related to the 

Table 6.12 

Unadjusted outcomes of WHOQOL-BREF psychological domain score for cohorts 1 and 2  
Cohort 1  Cohort 2  Cohort 1 & 2  

Mean SD N  Mean SD N  Difference W 

Baseline 49.44 15.47 336  50.47 16.05 450    

Follow-up 52.82 16.22 336  47.03 15.91 450    

Change 3.38 16.97 336  -3.45 16.46 450  6.83 57365.0 

p-value <.001  <.001  <.001 
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Figure 6.4: Quantile regression for change in WHOQOL-BREF physical domain scores.  

Quantile regression (black line) with confidence levels (shaded region) overlaid on the 

linear regression coefficient (solid red line) and its confidence interval (dotted red 

lines). 
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intervention cohort of 7.99 points (see Table 6.13).  The model overall was significant 

(p<.001) with an adjusted R2 value of .347.  The other variables in the model included 

the baseline P-scale score and the baseline values for 3 of the WHOQOL-BREF 

domains (physical, environment and psychological).   

 

Change in WHOQOL-BREF psychological scores is significant in both the 

unadjusted and adjusted model.  Unadjusted scores indicated a change of 6.83 points on 

average for the intervention cohort, while the adjusted scores showed an improvement 

of 7.99 points.  The quantile regression (see Figure 6.5) shows quite a variety in change 

scores, but most of them contained within the confidence level of the linear regression. 

Table 6.13 

 Results of multiple linear regression of the change in WHOQOL-BREF psychological 

domain for Cohorts 1 and 2 

 Estimated 

coefficient 
SE t value F value Pr(>t)= 

Cohort 7.99 1.26 6.34 40.22 <.001 

Baseline P-Scale score -0.14 0.05 -2.94 8.68 <.01 

Baseline WHOQOL-BREF 

physical score 
0.26 0.05 5.22 27.26 <.001 

Baseline WHOQOL-BREF 

environment score 
0.12 0.05 2.31 5.34 <.05 

Baseline WHOQOL-BREF 

psychological score 
-0.84 0.05 -16.54 273.71 <.001 

F (5, 704) =76.296 R2=.35 Adj R2=.35 p <.001 
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Figure 6.5: Quantile regression for change in WHOQOL-BREF Psychological domain scores. 

Quantile regression represented (black line) with confidence levels (shaded region) overlaid on the 

linear regression coefficient (solid red line) and its confidence interval (dotted red lines)  
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WHOQOL-BREF Social Domain Outcomes: Cohort 1 and 2 

In the WHOQOL-BREF social domain unadjusted scores, Cohort 1 had a 

significant change (p=.04) between baseline and follow-up of 2.11 points.  Cohort 2 also 

had a significant change (p<.001) between baseline and follow-up of -7.47 points (See 

Table 6.14).  There was an unadjusted net difference of 9.58 points (p<.001) between 

cohorts. 

The linear regression of the WHOQOL-BREF social domain for cohorts 1 and 2 

is seen in Table 6.15.  The overall model is significant (p<.001) and has an adjusted R2 

of .554.  The CBR intervention group was significantly (p<.001) associated with an 

improved score of 8.14 points in the social domain.  Potentially confounding variables 

in the final model included: disability status, baseline land ownership, average number 

of meals per day, baseline P-Scale score, as well as the social and environment domains 

of the WHOQOL-BREF. 

Table 6.14 

 Unadjusted outcomes of WHOQOL-BREF social domain score for cohorts 1 and 2  

Cohort 1  Cohort 2  Cohort 1 & 2  

Mean SD N  Mean SD N  Difference W 

Baseline 58.69 17.94 336  62.17 14.82 450    

Follow-up 60.80 16.03 336  54.72 14.71 449    

Change 2.11 21.56 336  -7.47 19.27 449  9.58 55357.0 

p-value <.05  <.001  <.001 

Table 6.15 

Results of multiple linear regression of the change in WHOQOL-BREF social domain for 

Cohorts 1 and 2. 

 Estimated 

coefficient 
SE t value F value Pr(>t)= 

Cohort 8.14 1.318 6.18 38.15 <.001 

Disability status*    4.69 <.001 

Baseline Land Ownership*    5.90 <.001 

Average number of meals 

per day 
-7.31 1.26 -5.82 33.88 <.001 

Baseline P-Scale score -0.20 0.04 -4.51 20.36 <.001 

Baseline WHOQOL-BREF 

environment score 
0.11 0.05 2.35 5.53 <.05 

Baseline WHOQOL-BREF 

social score 
-0.93 0.04 -24.72 611.12 <.001 

F (13, 670) =66.37 R2 = .56 Adj R2 = .55 p < .001 

*Multiple factors: estimate, standard error and t-value are not provided for each factor. 
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Unadjusted change in WHOQOL-BREF social domain scores for cohort 1 was 

9.58 points, while the linear regression model reduced the change attributed to the 

intervention to 8.14 points.  The quantile regression shows that most people in cohort 1 

had improved social domain as much or more than the linear regression predicted, 

although the tails were outside the linear regression (see Figure 6.6).  

The strong positive results of the social domain causes concern for one reason.  

The social domain only has three items (see Chapter 4) and one of the items asks about 

the person’s satisfaction with their sex life.  Staff were permitted not to ask the question 

if they felt it would be culturally inappropriate, and participants were always permitted 

not to answer a question if they chose not to.  To address the concern that these facts 

elicit, the data set was reanalysed including only individuals who had answered all 

questions in the domain at both baseline and follow-up.  The stepwise regression was 

repeated with this complete subset.  The resulting regression predicted change in 

WHOQOL-BREF social domain scores based on the same variables as the full analysis 

seen in Table 6.15 (Cohort, Disability status, Land ownership, average number of meals 

per day, P-Scale score, as well as the environment and social domain scores of the 

WHOQOL-BREF).  The resulting regression was significant (F (12,276) = 23.733, 

p<.001) with an R2 of .508 and adjusted R2 of .486.  The change associated with the 

Figure 6.6: Quantile regression for change in WHOQOL-BREF Social domain scores. 

Quantile regression represented (black line) with confidence levels (shaded region) 

overlaid on the linear regression coefficient (solid red line) and its confidence 

interval (dotted red lines)  
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intervention was 5.97 (p=.005), which was slightly lower than the initial regression of 

8.14 (p<.001).   

WHOQOL-BREF Environment Domain Outcomes: Cohort 1 and 2 

Unadjusted results for the WHOQOL-BREF environment domain are seen in 

Table 6.16.  Both cohorts had significant changes (p<.001).  The net difference between 

the two cohorts was negative 3.00 points, which indicates that the intervention resulted 

in a significantly (p<.01) decreased quality of life 

The change in WHOQOL-BREF environment domain showed a statistically 

significant (p<.001) change associated with the intervention cohort of 3.96 points in the 

linear regression (see Table 6.17).  The model accounted for 44% of the overall variance 

and had a p-value of <.001.  The model included the materials used for building walls, 

the average number of meals per day, occupation and the WHOQOL-BREF physical 

and environment domains. 

Table 6.16 

 Unadjusted outcomes of WHOQOL-BREF environment domain score for cohorts 1 and 2  
Cohort 1  Cohort 2  Cohort 1 & 2  
Mean SD N  Mean SD N  Difference W 

Baseline 43.43 12.47 336  35.30 12.92 450    

Follow-up 50.35 12.08 336  45.22 12.09 450    

Change 6.92 13.94 336  9.92 14.20 450  -3.00 84798.5 

p-value <.001  <.001  <.01 

Table 6.17 

 Results of multiple linear regression of the change in WHOQOL-BREF environment 

domain for Cohorts 1 and 2 

 Estimated 

coefficient 
SE t value F value Pr(>t)= 

Cohort 3.96 0.91 4.35 18.95 <.001 

Wall materials *    15.80 <.001 

Average number of meals 

per day 
-3.05 0.95 -3.21 10.31 <.01 

Occupation *    4.27 <.001 

Baseline WHOQOL-BREF 

physical score 
0.13 0.03 4.43 19.65 <.001 

Baseline WHOQOL-BREF 

environment score 
-0.81 0.04 -21.89 479.18 <.001 

F (13,734) = 45.88 R2 = .45 Adj R2 = .44 p <.001 

*Multiple factors: estimate, standard error and t-value are not provided for each factor 
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WHOQOL-BREF environment scores were reversed by the linear regression.  

The unadjusted difference showed that the intervention had seen a decrease in quality of 

life in the environment domain (-3.00 points), while the model adjusting for 

confounding variables saw an increase of 3.96 points.  The quantile regression is seen in 

Figure 6.7.  The linear regression describes the relation between change in WHOQOL-

BREF environment and the independent variables.  The only apparent variance being a 

further improvement in the change scores in the .95 quantile. 

With the results of paired cohorts 1 and 2 presented, the results from cohorts 3 

and 4 will be presented.  The same pattern will be followed with a short presentation of 

the unadjusted outcome change and then the results of a multiple linear regression to 

adjust for confounding variables. 

SALSA Outcomes: Cohort 3 and 4 

Table 6.18 presents the unadjusted SALSA results for cohorts 3 and 4.  A 

significant change (p=.001) was seen between baseline and follow-up in cohort 3, while 

no significant (p=.19) change was seen in cohort 4.  The net change between the two 

cohorts was -4.14 points (p=.001), which indicates an improvement for the intervention 

cohort  

Figure 6.7: Quantile regression for change in WHOQOL-BREF Environment domain scores. 

Quantile regression represented (black line) with confidence levels (shaded region) 

overlaid on the linear regression coefficient (solid red line) and its confidence interval 

(dotted red lines) 

0.2 0.4 0.6 0.8

-5
0

5
1

0
1

5

tau (quantile)

C
h

a
n

g
e

 i
n

 W
H

O
Q

O
L

-b
re

f 
E

n
v
ir

o
n

m
e

n
t



IMPACT OF CBR IN NW BANGLADESH 144 

 

 

A backwards stepwise multiple regression was conducted on cohorts 3 and 4 

with the change in SALSA score as the outcome.  Table 6.19 shows the results of the 

regression.  Adjusted R2 indicates that 29% of the variance is explained by the model.  

The intervention was not significantly associated (p=.115) with a change in the SALSA 

after adjusting for baseline P-Scale and SALSA scores.  Since no significant change was 

noted, the quantile regression is unnecessary. 

P-Scale Outcome: Cohort 3 and 4 

Table 6.20 shows the unadjusted results for the P-Scale in cohorts 3 and 4.  

Unadjusted results for the P-Scale in cohorts 3 and 4 are seen in Table 6.20.  Cohort 3 

had a significant (p<.001) decrease in score of -3.68 points (a decrease in participation 

restriction) while cohort 4 had a significant increase (p=.009 for a significant (p<.001) 

change between the two cohorts of 4.97 points.  

Table 6.18 

 Unadjusted outcomes of SALSA score for cohorts 3 and 4  
Cohort 3  Cohort 4  Cohort 3 & 4  

Mean SD N  Mean SD N  Difference W 

Baseline 36.24 14.97 132  30.60 12.42 188    

Follow-up 32.82 12.72 129  30.39 12.26 197    

Change -3.68 11.44 121  0.46 9.92 183  -4.14 13583.5 

p-value =.001  =.19  =.001 

Table 6.19 

 Results of multiple linear regression of the change in SALSA score for Cohorts 3 and 4 

 Estimated 

coefficient 
SE t value F value Pr(>t)= 

Cohort -1.72 1.09 -1.58 2.49 .12 

P-Scale baseline 0.18 0.05 3.79 14.38 <.001 

SALSA baseline -0.52 0.06 -9.39 18.16 <.001 

F (3,300) = 40.527 R2=.288 Adj R2=.281 P <.001 

Table 6.20 

 Unadjusted outcomes of P-Scale score for cohorts 3 and 4  
Cohort 3  Cohort 4  Cohort 3 & 4  
Mean SD N  Mean SD N  Difference W 

Baseline 19.16 17.78 224  12.62 14.35 345    

Follow-up 16.04 15.01 225  14.17 14.51 346    

Change -3.38 13.69 215  1.60 12.76 345  -4.97 45172.5 

p-value <.001  <.01  <.001 
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A multiple regression of the change in P-Scale was performed on the four 

relevant summary variables from Table 6.3, plus cohort (the intervention).  The results 

are reported in Table 6.21.  Cohort is the variable of interest as it demonstrates change 

related to the intervention versus control cohort.  Cohort was not significantly 

associated with a change in P-scale score (p=.214).  The model is statistically significant 

(p<.001) and accounts for 28% of the variance.  As cohort is not associated with a 

change in P-Scale, the quantile regression is not discussed. 

Per Capita Income Outcomes: Cohort 3 and 4 

A significant change between baseline and follow-up in both cohort 3 and 4 

(p<.001) are seen in Table 6.22.  The difference between cohort 3 and 4 is also 

significant (p<.001).  The mean income increased by more than 10% in both cohorts; 

however, cohort 3 increased by an additional 190BDT.  

Having adjusted for confounding variables with the multiple regression, the 

effect of the cohort is significant (p=.011) with a positive change of 108.53 BDT 

observed for the intervention group in Table 6.23.  The model explains 11% of the 

overall variance and is significant (p<.001).  Other variables which were significant in 

the model include amount of land owned, baseline WHOQOL-BREF psychological 

Table 6.21 

Results of multiple linear regression of the change in P-Scale score for Cohorts 3 and 4 

 Estimated 

coefficient 
SE t value F value Pr(>t)= 

Cohort -1.29 1.03 -1.24 1.43 .21 

WHOQOL-BREF 

psychological domain 
-0.11 0.03 0.01 15.92 <.001 

Baseline P-Scale Score -0.47 0.04 -13.12  <.001 

F (3,556) = 72.83 R2 = .28 Adj R2 = .28 <.001 

Table 6.22 

 Unadjusted outcomes of per capita income for cohorts 3 and 4  
Cohort 3  Cohort 4  Cohort 3 & 4  

Mean SD N  Mean SD N  Difference W 

Baseline 850.2 436.6 336  1088.6 473.9 425    

Follow-up 1180.9 679.2 336  1228.8 611.3 425    

Change 330.7 607.1 336  140.2 554.6 425  190.51 53984.5 

p-value <.001  <.001  <.001 
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domain score and baseline per capita income.  Higher land ownership was associated 

with a greater increase in income. 

Change in per capita income for cohorts 3 and 4 showed a significant difference 

attributed to the intervention.  Unadjusted scores showed 190BDT increase, while the 

adjusted value was increased by only 108BDT.  The quantile regression is shown in 

Figure 6.8.  Although there is clearly a change, it appears that the linear regression 

overestimated the change slightly due to the effect of outliers beyond the .9 quantile. 

Table 6.23 

 Results of multiple linear regression of the change in Per Capita income for Cohorts 3 and 4 

 Estimated 

coefficient 
SE t value F value Pr(>F)= 

Cohort 108.53 42.64 2.55 6.48 <.05 

Baseline amount of land*    2.76 <.05 

WHOQOL-BREF 

psychological domain 
-0.05 0.010 -5.19 26.92 <.01 

Baseline per capita 

income 
4.04 1.24 3.26 10.63 <.001 

F (7,752) =14.055 R2 = .116 Adj R2 = .108 <.001 

*Multiple factors: estimate, standard error and t-value are not provided for each factor 
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Figure 6.8: Quantile regression for change in per capita income. 

Quantile regression represented (black line) with confidence levels (shaded region) 

overlaid on the linear regression coefficient (solid red line) and its confidence interval 

(dotted red lines) 
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WHOQOL-BREF Physical Domain Outcomes: Cohort 3 and 4 

The four domain scores of the WHOQOL-BREF assessments were analysed 

individually.  The physical domain will be discussed first.  Table 6.24 shows the 

unadjusted values for cohorts 3 and 4.  Significant change (p<.001) is seen between 

baseline and follow-up in both cohorts.  However, the difference between the cohorts 

was not significant (p=.865). 

The results of the linear regression for the WHOQOL-BREF physical domain 

are seen in Table 6.25.  The intervention group (cohort) was not significantly (p=.082) 

associated with change.  The linear regression explains 28% of the overall variance.  

Confounding variables in the model include the baseline P-Scale score and baseline 

WHOQOL-BREF physical domain scores. 

WHOQOL-BREF physical domain scores were not significant in cohorts 3 and 

4, either before or after adjustment.  The plot of the quantile regression is shown in 

Figure 6.9 to illustrate how a non-significant quantile regression looks. 

 

Table 6.24 

 Unadjusted outcomes of WHOQOL-BREF physical score for cohorts 3 and 4  
Cohort 3  Cohort 4  Cohort 3 & 4  

Mean SD N  Mean SD N  Difference W 

Baseline 53.67 17.35 336  51.56 17.10 425    

Follow-up 60.31 17.95 336  58.27 16.16 425    

Change 6.65 17.58 336  6.71 15.50 425  -0.07 71911.5 

p-value <.001  <.001  =.87 

Table 6.25 

 Results of multiple linear regression of the change in WHOQOL-BREF physical domain 

for Cohorts 3 and 4 

 Estimated 

coefficient 
SE t value 

F 

value 
Pr(>t)= 

Cohort 2.10 1.21 1.74 3.04 =.08 

Baseline P-Scale score -0.30 0.05 -6.44 41.50 <.001 

Baseline WHOQOL-BREF 

physical score 
-0.61 0.04 -14.74 217.11 <.001 

F (3,565) =76.227 R2=.288 Adj R2=.284 <.001 
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WHOQOL-BREF Psychological Domain Outcomes: Cohort 3 and 4 

WHOQOL-BREF psychological domain unadjusted scores are seen in Table 

6.26.  Similar to the physical domain scores, there is significant change (p<.001) 

between baseline and follow-up scores in both cohorts, but the differences between the 

cohorts change are not significant (p=.930). 

The results of the linear regression for the psychological domain of the 

WHOQOL-BREF is seen in Table 6.27.  The intervention cohort did not have a 

significant effect (p<.056), although the model explained 28% of the variance and was 

significant (p<.001).  The results of the quantile regression are not shown as the 

outcome was not significant. 

Table 6.26 

 Unadjusted outcomes of WHOQOL-BREF psychological score for cohorts 3 and 4  
Cohort 3  Cohort 4  Cohort 3 & 4  

Mean SD N  Mean SD N  Difference W 

Baseline 49.63 17.63 336  45.86 16.57 425    

Follow-up 54.55 16.66 336  50.76 16.55 425    

Change 4.92 17.84 336  4.90 16.95 425  0.02 71665.5 

p-value <.001  <.001  =.93 
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Figure 6.9: Quantile regression for change in WHOQOL-BREF physical domain scores.  

Quantile regression (black line) with confidence levels (shaded region) overlaid on the 

linear regression coefficient (solid red line) and its confidence interval (dotted red 

lines). 
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WHOQOL-BREF Social Domain Outcomes: Cohort 3 and 4 

Cohort 3 had a positive change of 5.24 points (p<.001) while cohort 4 saw a 

decrease of 4.82 points (p<.001) in the WHOQOL-BREF social domain (see Table 

6.28).  The net difference between cohorts was 10.06 points (p<.001) 

Following the linear regression, the difference attributed to the intervention 

dropped to 8.12 points (p<.001) (see Table 6.29).  The model included the baseline P-

scale score as well as baseline WHOQOL-BREF psychological and social domain 

scores.  The model explained 45% of the variance and was statistically significant 

(p<.001).  

Table 6.27 

 Results of multiple linear regression of the change in WHOQOL-BREF psychological 

domain for Cohorts 3 and 4 

 Estimated 

coefficient 
SE t value F value Pr(>t)= 

Cohort 2.07 1.08 1.92 2.84 .06 

Baseline WHOQOL-BREF 

psychological score 
-0.54 0.03 -17.40 165.99 <.001 

F (2,758) =151.33 R2=.29 Adj R2=.28 <.001 

Table 6.28 

 Unadjusted outcomes of WHOQOL-BREF social score for cohorts 3 and 4  
Cohort 3  Cohort 4  Cohort 3 & 4  

Mean SD N  Mean SD N  Difference W 

Baseline 56.18 19.07 336  58.68 16.13 425    

Follow-up 61.38 16.27 334  53.86 16.64 425    

Change 5.24 21.17 334  -4.82 20.55 425  10.06 52230.5 

p-value <.001  <.001  <.001 

Table 6.29 

 Results of multiple linear regression of the change in WHOQOL-BREF social domain for 

Cohorts 3 and 4 

 Estimated 

coefficient 
SE t value F value Pr(>t)= 

Cohort 8.12 1.40 5.80 33.66 <.001 

Baseline P-Scale score -0.22 0.05 -4.28 18.27 <.001 

Baseline WHOQOL-BREF  

psychological score 
0.16 0.05 3.36 11.28 <.001 

Baseline WHOQOL-BREF  

social score 
-0.90 0.05 -19.33 373.48 <.001 

F (4,563) =116.20 R2=.45 Adj R2=.45 <.001 
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Both the unadjusted and adjusted WHOQOL-BREF social domain scores were 

significantly different between cohorts 3 and 4.  Unadjusted differences were 10.06 

points better for cohort 3, while the adjusted difference was improved 8.12 points for 

cohort 3.  The plot of quantile regression for the social domain is seen in Figure 6.10.  

Overall the linear regression adequately describes the relationship between change in 

social domain scores and the independent variables. 

As with Cohorts 1 and 2, the strongly positive results of the social domain 

combined with the fact that there are only three items (see Chapter 4) and one of the 

items asks about the person’s satisfaction with their sex life gave cause to investigate.  

The dataset was reanalysed to include only individuals who had answered all questions 

in the domain at both baseline and follow-up in order to address the concern about the 

impact of missing answers.  The resulting regression predicted change in WHOQOL-

BREF social domain scores based on the intervention, as well as the psychological and 

social Domain scores of the WHOQOL-BREF.  The resulting regression was significant 

(F (3,362) = 91.153, p<.001) with an R2 of .430 and adjusted R2 of .426.  The change 

associated with the intervention was 6.44 (p<.001) points, which was slightly lower than 

the initial regression of 8.12 (p<.001). 
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Figure 6.10: Quantile regression for change in WHOQOL-BREF Social domain scores. 

Quantile regression represented (black line) with confidence levels (shaded region) 

overlaid on the linear regression coefficient (solid red line) and its confidence interval 

(dotted red lines) 
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WHOQOL-BREF Environment Domain Outcomes: Cohort 3 and 4  

Table 6.30 shows the unadjusted scores for the last domain of the WHOQOL-

BREF.  The environment domain scores saw a significant (p<.001) increase in both 

cohorts at follow-up of 7.61 and 10.81 points.  The unadjusted scores reveal that the 

intervention cohort had a -3.21 difference between cohorts 3 and 4 (p<.01), which 

indicates a decrease in quality of life. 

The multiple regression for WHOQOL-BREF environment domain is seen in 

Table 6.31.  After accounting for confounding variables, the intervention cohort was 

significantly (p<.001) associated with an increase in quality of life (2.92 points).  

Variables in the final model also included occupation, and the psychological and 

environment domains of the WHOQOL-BREF.  The model was significant (p<.001) 

with an adjusted R2 of .494. 

Table 6.30 

 Unadjusted outcomes of WHOQOL-BREF environment score for cohorts 3 and 4  
Cohort 3  Cohort 4  Cohort 3 & 4  

Mean SD N  Mean SD N  Difference W 

Baseline 42.73 13.71 336  34.50 14.49 425    

Follow-up 50.34 10.95 336  45.31 11.88 425    

Change 7.61 13.71 336  10.81 15.67 425  -3.21 79250.5 

p-value <.001  <.001  <.01 

Table 6.31 

 Results of multiple linear regression of the change in WHOQOL-BREF environment 

domain for Cohorts 3 and 4 

 Estimated 

coefficient 
SE t value F value Pr(>F)= 

Cohort 2.92 0.86 3.41 5.56 <.001 

Occupation    2.76 <.01 

Baseline WHOQOL-BREF 

psychological score 
0.11 0.032 3.403 11.58 <.001 

Baseline WHOQOL-BREF 

environment score 
-0.83 0.039 -21.45 460.01 <.001 

F (10,750) =75.206 R2=.50 Adj R2=.49 <.001 
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WHOQOL-BREF environment scores for cohort 3 and 4 have contrasting results 

in line with those seen in cohort 1 and 2.  Both unadjusted and adjusted scores show a 

significant effect of the intervention on the change in environment domain scores.  

Unadjusted the intervention cohort had a loss of quality of life of 3.21 points, while the 

adjusted score was positive 2.92 points.  The quantile regression is seen in Figure 6.11.  

The top and bottom 5% of the scores are significantly higher than the scores near the .5 

quantile.  There is a positive effect; however, the majority of people experienced an 

effect less than that described by the estimated coefficient. 

 

Summary of Statistical Procedures and Results 

In Chapter 5 all variables were compared between the paired cohorts to see if 

there were significant differences.  Those variables which had statistically significant 

differences were summarised in Table 6.1 at the beginning of this chapter.  These 

statistically different variables were paired with the cohort variable in an ANOVA to 

determine if they were significant in explaining the change in the outcomes.  The results 

of that analysis are summarised in Tables 6.2 and 6.3 earlier in this chapter.  Each of 

those potentially confounding variables was then further analysed using a backwards 

stepwise regression for each outcome variable to identify a model of significant 

variables which best explained the change in outcome scores.  The focus of the analysis 
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Figure 6.11: Quantile regression for change in WHOQOL-BREF Environment domain scores. 

Quantile regression represented (black line) with confidence levels (shaded region) 

overlaid on the linear regression coefficient (solid red line) and its confidence interval 

(dotted red lines) 
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was not to explain or predict the change in outcomes but to control for the confounding 

variables in order to best determine the actual change attributable to the CBR 

intervention.  The main findings relevant to this study are found in Table 6.32.  There 

are two grouped columns for the results from each set of paired cohorts which present 

the estimated coefficient and associated P-value, while each outcome variable is listed 

in rows.   All the assessments were statistically significant at the p<.01 level in Cohorts 

1 and 2.  Cohorts 3 and 4 demonstrate mixed results with significant results in three of 

the outcome variables and non-significant results in 4 outcome variables  

Group Level Findings 

As described in Chapter 5, the Participatory Rural Appraisal (PRA) process 

explored the expectations of the group members in participating in the Community 

Based Rehabilitation (CBR) Self-Help Groups. Following up on the expectations 

gathered in the initial PRA exercise, the same randomly selected groups participated in 

a PRA exercise two years after the intervention commenced.  In the follow-up, groups 

were asked if their expectations had been met or not met so far.  To reduce the 

likelihood of individuals trying to overemphasise either positive or negative 

perspectives without clear basis, they were also asked to list specific examples of 

whether their expectations had been met or not.  In addition, the groups were again 

asked to generate a ranked list of future expectations.   

Table 6.32 

Summary of findings of both cohorts and all outcome variables with the values directly 

related to the CBR intervention 

Outcome variable Cohorts 1 & 2  Cohorts 3 & 4 

Cohort 

estimate 

P-value  Cohort 

estimate 

P-value 

SALSA -3.53 <.01**  -1.72 .12 

P-Scale -5.20 <.001***  -1.29 .21 

Per capita income 133.9 <.01**  108.5 <.05* 

WHOQOL-BREF 

physical 
3.99 <.01** 

 
2.10 .08 

WHOQOL-BREF 

psychological 
7.99 <.001*** 

 
2.07 .06 

WHOQOL-BREF 

social 
8.14 <.001*** 

 
8.12 <.001*** 

WHOQOL-BREF 

environment 
3.96 <.001*** 

 
2.92 <.001*** 

* p < .05. ** p < .01. *** p < .001 
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The format for the follow-up PRA exercise was similar to the baseline.  A 

research supervisor visited the group and explained the purpose of the data collection 

and asked for consent.  The questions were asked one at a time with an effort to promote 

replies from all members.  Answers were written on a flip chart using words and 

pictures to be accessible to all members.  The results of the exercise, which had been 

generated and agreed to by the group members, were translated into English following 

the exercise. 

The results were then coded using the CBR matrix categories: Health, 

Education, Livelihood, Social and Empowerment.  Consistent with the baseline results 

presented in Chapter 5, water and sanitation was separated from Health and analysed 

separately.  All results having to do with accessing government safety net programs 

were categorised under Empowerment (see Chapter 5 for the rationale).  

In the follow-up exercise, Cohort 1 had 84% attendance, or 100 out of 119 

potential members.  Of the participating members, 79% expressed that their 

expectations had been met, while the remaining 21% felt their expectations had not been 

met.   

Cohort 3 had 82% attendance at the PRA exercise, with 94 individuals present 

out of a total of 114 potential group members.  The results were relatively similar with 

77 % of members expressing that their expectations had been met while 23% did not 

feel their expectations had been met.   

Table 6.33 shows the categorisation of the needs listed as met or not met in each 

cohort.  Since each group member could add as many items as they wished, there is no 

direct relationship with the overall assessment of needs met.  One group could have 

more than one item categorized as Livelihood in both the expectation met and 

expectations not met list.  The list was generated as a count of the times each item was 

mentioned.  There is a high level of consistency in the responses between the two 

cohorts.  Water and sanitation were an ongoing need with many members identifying 

this as an unmet need.  In Cohort 3 more individuals reported that their livelihood 

expectations had been met.  Empowerment had many unmet needs in both cohorts.   
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Groups responses to their future expectations were also collected and 

categorised by the CBR matrix domains.  The responses to the future expectations 

collected at follow-up, in 2014, are found in Table 6.34.  Livelihoods were the dominant 

expectation in both cohorts.  There was a high level of consistency between cohorts in 

their expectations with no more than 3% difference between cohorts for each category.   

Conclusion 

This chapter presented the results of the research.  The analysis started with the 

variables from Chapter 5 which were not statistically similar between cohorts.  Those 

variables were put through a type 2 ANOVA paired with the cohort effect for each of 

the outcomes.  The potential confounding variables identified in the last step were used 

in a backwards stepwise multiple regression for each outcome variable.  Finally, the 

Table 6.33 

 Follow-up list of expectations met or not met sorted by CBR matrix categories 

 Cohort 1  Cohort 3 

 

Expectations 

met 

Expectations 

not met 

 Expectations 

met 

Expectations 

not met 

Health 8 7  8 7 

Health: water 

and sanitation 
9 16  5 16 

Education 8 6  6 6 

Livelihood 15 15  19 15 

social 0 0  2 0 

Empowerment 1 6  2 6 

Table 6.34 

 Group expectations categorised by the CBR matrix, as reported at follow-up 

 Cohort 1  Cohort 3 

 

Sum of inverted 

ranks 
%  

Sum of 

inverted ranks 
% 

Health 79 13%  68 11% 

Health: water 

and sanitation 
68 12%  95 15% 

Education 85 15%  88 14% 

Livelihood 277 47%  292 47% 

Social 0 0%  19 3% 

Empowerment 78 13%  61 10% 
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graphical results of a quantile regression were shown in order to visualise the effect of 

outliers on the models.  

Overall cohort 1(Intervention) saw positive changes in all the quantitative 

outcomes.  Cohort 3 saw positive changes related to the intervention in three out of 

seven primary outcomes.   

Finally, over 75% of group members in both intervention cohorts felt that their 

initial expectations for joining the CBR groups had been met.  The future expectations 

continued to centre on livelihood enhancement. 

In summary, several issues need further discussion.  First there is a need to better 

understand what the change values presented in this chapter mean.  There is also a need 

for possible explanations regarding what was responsible for the reported changes and 

what could explain the different results between the two intervention groups.  In 

addition, the changes reported must be compared with other studies to assess their 

likelihood contextually, apart from simple statistical significance.  Finally, there is a 

need to examine how the findings in this study extend the current evidence base for 

CBR. 

A discussion of the findings will be presented in the next chapter along with 

recommendations for future CBR initiatives and research.  



IMPACT OF CBR IN NW BANGLADESH 157 

 

 

Chapter 7 

Discussion 

This study investigated the impact of community-based rehabilitation (CBR) 

self-help group interventions on individuals in North West Bangladesh.  Two issues 

were addressed simultaneously.  The overarching question: (a) what is the impact of 

CBR self-help group interventions in North West Bangladesh on an individual level, 

which included: (b) can the impact of CBR be measured using standardised 

assessments?  It utilised a quasi-experimental design with multiple standardised 

assessments and per capita income to prospectively assess change over two years.  This 

was a large study with two paired cohorts (a paired cohort consisting of an intervention 

and control cohort) each having a sample size of roughly 760 people.  This is one of the 

few studies to use a prospective pre and post design coupled with a control group to 

assess the impact of CBR in a developing country.  In addition, a sub-sample of 10 

groups in each intervention cohort participated in a Participatory Rural Appraisal (PRA) 

exercise to identify and rank their expectations for participating in the CBR group and 

to assess whether their expectations had been met.   

The CBR approach, as initiated by the World Health Organization (WHO) has 

been used to address the needs of people with disabilities, particularly in developing 

nations, for the past three decades (World Health Organization, 2010). While some 

research has been conducted on the effectiveness of CBR, the recurring conclusion of 

many published literature reviews is that the quantity and quality of research is limited 

(Finkenflugel, Wolffers, & Huijsman, 2005; Mitchell, 1999; Velema, Ebenso, & 

Fuzikawa, 2008). The difficulties in conducting rigorous studies of the impact of CBR 

have been well documented, as has the need for more robust research in this area 

(Finkenflugel et al., 2005; Mitchell, 1999; Velema et al., 2008).  

Leprosy oriented CBR initiatives in north-west Bangladesh provided a unique 

opportunity to study the impact of CBR due to the experienced CBR workforce, history 

of community-based research, and high population density.  Both CBR interventions 

centred on the formation of local, independent self-help groups which identified and 

addressed needs as prioritized by the group members.  The scope of activities which 

took place within the various groups was diverse and included, but was not limited to, 
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the following: improving livelihoods through the development of group owned capital 

and job skill development, encouraging education of children, promoting group 

advocacy for a variety of issues, and providing assistive devices.  The groups in the 

CBR interventions formed regional networks which worked together to facilitate 

training, to advocate with the government on relevant issues, and to support individual 

groups as requested. 

After accounting for confounding variables, one of the intervention cohorts 

demonstrated significant improvement in all the outcome variables when compared to 

the paired control cohort.  The other intervention cohort demonstrated significant 

improvements in several of the key outcomes, namely, per capita income and the 

abbreviated World Health Organization Quality of Life (WHOQOL-BREF) social and 

environment domains.  Beyond these outcomes, focus group discussions were held with 

a sample of group members, using PRA techniques, which indicated that most group 

members felt that their expectations had been met.   

This chapter will discuss the results of this study and consider its contribution to 

the body of CBR impact knowledge.  First, the outcomes of this study will be compared 

with other research reporting similar outcome measures.  This will be followed by a 

discussion of the results of the current study in relation to the evidence provided in the 

literature review to demonstrate how the current findings extend the body of knowledge 

regarding the impact of CBR.  The chapter will conclude with a discussion of the 

limitations of this study and recommendations.  

Group Expectations 

Prior to discussing the measured outcomes, the results of the PRA exercise are 

discussed.  The PRA exercise allowed a sample of group members to express the 

expectations which motivated them to join and stay in the groups, and then to come to 

an agreement about ranking the importance of those expectations.  As reported in 

Chapter 6, most participants (78%) reported that their original expectations had been 

met.   

Livelihood-related expectations were by far the most important with 57% saying 

it was the motivator for joining the groups.  That amount dropped 10% from baseline at 

the two-year follow-up.  While there was some variability over time, livelihood issues 

were clearly very important to group members. 
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The other CBR domains of Health, water and sanitation, Education, and 

Empowerment were each listed as an expectation for joining the groups by fewer than 

15% of participants.  Less than 3% of participants listed an expectation related to the 

social domain when joining or remaining in the groups. 

Overall the PRA exercise shows that a strong majority of the participants were 

satisfied with their participation in the CBR intervention.  The implications of the PRA 

findings are discussed later in the chapter in relation to the other outcomes. 

Outcomes 

To help put the measured change into perspective, the findings of the current 

study are compared with the results of other studies which used the same outcome 

measures to assess change via pre and post measurement.  While some of these studies 

include some aspects of CBR in the intervention, others do not.  The purpose of this 

comparison is twofold: a) to give a point of reference for interpreting the change that 

was reported in the current study and b) to assess if the magnitude of change reported in 

this study is relevant and meaningful in light of the change reported in other studies36.  

In several instances, the comparison is provided in a separate appendix since the 

interventions were not directly related to CBR.   

For the purposes of the discussion, both intervention cohorts are considered 

together and the various domains of the WHOQOL-BREF are considered as a whole.   

Impact on reducing activity limitations. 

The impact on an individual’s ability to physically do routine activities was 

assessed by the SALSA scale, which is designed to measure activity limitations.  The 

SALSA consists of 20 items that are summed to give a score ranging from 10 to 80, 

with higher scores indicating more severe activity limitations.  SALSA scores can be 

categorised as follows:  no significant limitation (10-24), mild limitation (25-39), 

moderate limitation (40-49), severe limitation (50-59), extreme limitation (60-80) (The 

SALSA Collaborative Study Group, 2010).  The SALSA scores were analysed as 

continuous data and not coded into categorical data prior to statistical analysis to avoid 

unnecessary loss of detail (see Chapter 6).  However, the categories do provide a 

                                                 
36 P-values speak to the possibility of results being due to chance and not to results being “true” 

or of a magnitude which is ”likely”. 
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reference point to facilitate understanding the change in scores from baseline to follow-

up.   

The two paired intervention cohorts did not demonstrate consistent changes in 

SALSA scores.  Intervention cohort 1 demonstrated a significant improvement in 

SALSA score of 3.53 points (p < .01) relative to the control group (cohort 2).  The 3.53 

points represent 5% of the total possible score change of 70 points, or roughly 30% of 

the interval between categories.  While not large, the change could be very meaningful 

in terms of function.  For example, if the change was in a single item, it would equate to 

the difference between not being able to do an activity at all and being able to do it with 

little difficulty (The SALSA Collaborative Study Group, 2010).  In contrast, 

intervention cohort 3 did not report a significant change in SALSA score after statistical 

adjustment for confounding variables.   

Although the CBR intervention approaches were the same in both regions, one 

of the core CBR activities was to link the CBR groups to other services available in the 

community. Potential differences in the community context provide at least two possible 

explanations to account for the differences in results between the two cohorts.  First, it 

is possible that the change was due to differences in what referrals were made by the 

CBR groups, and indeed what referral services were available in different regions.  

Another possibility is that the change was due to a ceiling effect in the area with a 

longer history of interventions.  On balance, it seems unlikely that the difference was 

due to a ceiling effect since the average baseline and follow-up scores were worse in the 

region which had a long history of interventions.   

It remains unclear which specific components of the intervention may have 

impacted activity limitations, as there were few activities incorporated in the design 

which specifically targeted activity limitations.  However, the research was planned to 

align with the International Classification of Functioning, Disability and Health (ICF) 

(World Health Organization, 2001) model as discussed in Chapter 2 and 4.  The two 

direct interventions which may explain change in activity limitations were: A) increased 

access to assistive devices, such as mobility aids, which were available in both projects 

and B) that cohort 1 was able to make referrals to a local non-governmental organisation 

(NGO) which provided vision care.   

A more indirect explanation for the impact on activity limitations seen in cohort 

1 could be the environmental and personal factors which interact with a person’s health 

condition in the ICF model (Fleming, Kuipers, Foster, Smith, & Doig, 2009; World 
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Health Organization, 2001).  A new intervention in a region could influence 

environmental or personal factors in a way which would influence the person’s activity 

limitations differently from that experienced by people in a region with a history of 

various interventions.  Thus, the CBR group support, capacity development, and 

empowerment to claim rights, may have influenced group members’ perception of their 

activity limitations or participation restrictions.   

Having established the significance of the results and considered potential 

explanations of the change agents, it is important to understand whether the change in 

activity limitation is credible in light of other studies.  Earlier it was stated that the 

change scores for cohort 1 represented a change of 30% of the interval from one 

category to another.  It would be helpful to compare the change with other studies; 

however, no other studies were found which assessed change in activity limitations 

within a CBR program using the SALSA scale.  Only two studies were found which 

assessed change using the SALSA, and both investigated medical interventions.  One 

study was a drug trial, which did not show an effect of an alternate dosage and which 

reported no change in SALSA scores (Wagenaar et al., 2017).  The other study looked 

at the effect of reconstructive hand surgery for people with leprosy-related disabilities 

which reported an improvement of 10 points in SALSA score (van Veen et al., 2011).  

The improvement of 3.5 points seen in cohort 1 lies between results reported in the 

Wagenaar and van Veen studies.  Thus, the results of the current study seem realistic 

and credible (see Appendix H for further information on these studies).   

To summarise, the focus within the CBR intervention to link people with 

appropriate community resources, in combination with promoting access to assistive 

devices, and efforts to empower group members, appears to have contributed to a 

decrease in activity limitations.  While the change across both cohorts was in the same 

direction, only one of the two interventions resulted in a statistically significant 

improvement.  

Impact of participation.  

On an individual level, a person’s ability to participate in life situations was 

assessed using the P-Scale, which measures participation restriction from the affected 

person’s perspective.  Scores can range from 0 to 90, which can be categorised as 

follows:  no significant limitation (0-12), mild restriction (13-22), moderate restriction 

(23-32), severe restriction (33-52), extreme restriction (53-90) (Participation Scale 
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Development Team, 2006).  As with the SALSA, simplifying the continuous data into 

categorical data prior to the statistical analysis would have led to unnecessary loss of 

detail; however, the categories provide a reference point from which to interpret the 

reported changes.   

The results of the P-Scale were comparable to those seen in the SALSA.  

Intervention cohort 1 demonstrated a significant improvement (p<.001) in P-Scale 

scores after statistical adjustment for confounding variables.  The 5.2 point 

improvement constitutes more than a 5% change in the total possible score of 90 points.  

Alternatively, the change is up to half the interval between two adjacent categories.  

Intervention cohort 3 saw a statistically significant improvement (p<.001) in the raw P-

Scale scores compared to the control group, although after the statistical adjustment for 

confounding variables the change was no longer significant (p=.21).  This emphasises 

the importance of evaluating the data in such a way as to account for confounding 

variables and in particular to account for regression to the mean (Everitt & Skrondal, 

2010).   

Again, there is the question about why there is an important difference in the 

change between the two cohorts.  It may be explained by the history of the projects and 

other interventions in the region.  The entire region in which cohorts 3 and 4 were 

located had historically received substantial inputs to address stigma (Croft & Croft, 

1999), while cohort 1 was located in a region which had received far fewer inputs.  With 

fewer inputs in previous years, cohort 1 may have been more responsive to the stigma 

reduction aspects of the intervention and therefore demonstrated more change.  Another 

explanation for the inconsistency in change could be related to the environmental and 

personal factors mentioned above in relation to the SALSA; with the different outcomes 

related to an improved sense of empowerment resulting from a new intervention 

(Fleming et al., 2009; World Health Organization, 2001).  

Beyond examining the differences between cohorts, it is also helpful to consider 

what intervention activities may have impacted participation.  The project took a self-

help group approach.  As a result, the most obvious intervention is likely to be social 

empowerment brought about by the self-help group approach, with individuals learning 

and encouraging each other (Cross, Heijnders, Hosoda, Lusli, & Idah, 2011). 

Empowerment may have been brought about by sharing personal stories of success or 

difficulty.  Alternatively, the empowerment could be a result of capacity development 

and facilitation to participate in self-advocacy.  
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Intervention cohort 1 demonstrated an improvement in social participation, but 

what does an improvement of 5.2 points mean?  Again, a review of the CBR literature 

revealed no other studies reporting change in P-Scale scores and noted that no clinical 

significance37 levels could be found.  Three studies were identified which reported 

change scores outside of the CBR field.   One study reported a change in P-Scale scores 

in an institutional rehabilitation environment (Van Der Zee, Kap, Mishre, Schouten, & 

Post, 2011).  They assessed the P-Scale in comparison with four assessments of 

participation and analysed the responsiveness to change at three points in time.  The P-

Scale was administered to a sample of 395 people at the beginning of rehabilitation, at 

the end of treatment (roughly four months later) and four months after treatment was 

concluded.  It was reported that P-Scale scores had improved by 4.4 points (p<.001) at 

the end of rehabilitation which is comparable to the 5.2 points reported in the current 

study.  The other two studies were reported previously in relation to the SALSA, the 

non-efficacious drug trial (Wagenaar et al., 2017) and the reconstructive surgery study 

(van Veen et al., 2011).  Both reported no change in P-Scale scores, while the study 

examining the effects of institutional rehabilitation improved by 4.4 points.  An 

improvement of 5.2 points in the current study represents a positive change in 

participation scores, which is credible in light of prior studies using the P-Scale. (see 

Appendix H for further information on these two studies) 

In summary, the P-Scale scores in the current study showed a significant 

improvement of 5.2 points in intervention cohort 1, and an improvement which fell 

short of statistical significance in intervention cohort 3.  Thus, the findings suggest that 

CBR utilising a self-help group approach can contribute to a positive change in 

participation, particularly in regions where there has been limited disability 

interventions in the past.   

Impact on economic status.  

Given the group members’ expectations regarding the importance of improving 

their livelihood, measuring change in economic status was vital.  The economic impact 

of the CBR intervention was assessed by measuring change in per capita income and 

                                                 
37 Clinical significance indicates whether change is large enough to be practically important.  

Some assessments have an established minimum change which needs to be achieved in order for 

the findings to be clinically significant.  Unfortunately, none of the assessments used in this 

study have an established clinical significance. 
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was reported based on the average monthly income per person.  Personal income was 

not used because often the economic intervention involved empowering a different adult 

in the household to provide for the household.   

As reported in Chapter 6, both intervention cohorts saw significant 

improvements in per capita income.  After adjusting for confounding variables, cohort 1 

saw an increase in per capita income of 134 Bangladesh Taka (BDT) (1.66USD) 38 more 

per month than its paired control cohort, while cohort 3 increased 109BDT (1.35USD) 

more per month compared to its paired control cohort.  

At baseline, mean per capita monthly income for cohort 1 was 1370BDT, or 

17.00USD.  Thus, an increase of 134BDT (1.66USD) per person per month is roughly a 

10% increase in income.  Likewise, the 109BDT (1.35USD) increase for cohort 3 

constitutes an increase of roughly 8% of the baseline mean per capita monthly income 

of 850BDT (1.38USD).   

An 8-10% increase in per capita income over two years, compared to the control 

group, is substantial and meaningful change.  In practical terms, for the people involved 

in these initiatives, it can mean more meals per week, better quality food, better housing 

or new clothing.  Perhaps most impressive, is that the groups own the capital and can 

continue to invest in each other without outside assistance, suggesting sustainability of 

these outcomes. 

Interestingly, even with the improvements, the average per capita income at 

follow-up was still below the rural per capita income reported in the latest census 

(Bangladesh Bureau of Statistics, 2011b).  In the 2010 census, the monthly per capita 

income for people living in a rural area was reported as 2130BDT, as compared to the 

current study where the follow-up incomes ranged from 1180 to 1444BDT, well under 

the national average.  All the cohorts in this study were located in Rangpur division, 

which is the poorest division in the nation (Rukunujjaman, 2016), while the census 

numbers are averaged nationally (Bangladesh Bureau of Statistics, 2011b). 

It should be noted that the UN defines extreme poverty as living below 1.25USD 

per capita per day (United Nations, 2017).  The baseline average income of cohort 1 

converted to roughly 0.55 USD per capita per day, while the baseline average per capita 

income of cohort 3 was roughly 0.35USD.  Revisiting Table 5.5 in Chapter 5, it can be 

                                                 
38 Currency conversions were made using the average exchange rate for 2012 according to 

Oanda Corporation (2017) 
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seen that 85% of the people in cohorts 1 and 2 had a daily per capita income below 

0.75USD, while 95% of the people in cohorts 3 and 4 were below 0.75USD.  Overall, it 

is evident that the participants in all four cohorts of this study were well below the 

extreme poverty line as defined by the UN. 

Prior to the start of the CBR project, a needs assessment highlighted the need to 

specifically address livelihood aspects as described in Chapter 3.  Each CBR group used 

their own savings together with the “seed capital” they had earned as capital to develop 

their livelihoods.  This group-owned capital developed slowly, so not all individuals in a 

group would have received a loan within two to three years of forming a group.  

However, the group owned the capital and could continue to give new loans to group 

members as old loans were reimbursed.  In addition, the staff helped the groups to 

network with government and non-governmental organisations, to improve access to 

knowledge and resources, in order to further advance their livelihoods.  There was also 

money available to pay for some group members to become apprentices with local 

skilled tradespersons, which often included not just skills training, but also room and 

board. 

As noted above, the CBR intervention cohorts increased their per capita income 

more than the control cohorts, thus realising one of the designed purposes of the project.  

The study also documented that the participants were extremely poor.   

As with the other assessments, the change in per capita income needs to be 

considered in relation to other published literature to assess if these changes were 

comparable to those reported by other microfinance initiatives.  Relevant literature 

pertaining to economic impact in Bangladesh and Asia from an ultra-poverty and 

microfinance perspective is discussed.  

Ultra poverty 

The first study exploring ultra-poverty in this context was led by the current 

author and can be seen in Appendix I.  It pertained to a sister project for people with 

leprosy in the same region as Cohorts 3 and 4 which identified and assisted people 

living in ultra-poverty (Bowers et al., 2014).  Although that project did not specifically 

identify as CBR, its focus aligned with the CBR matrix and CBR interventions, making 

it a candidate for comparison with the current study. One primary difference in 

strategies between these two interventions was that every person in the ultra-poverty 

study received a grant of up to 150USD.  This contrasts with the current CBR project, in 
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which only a few people received a loan from the group fund, and the loans were rarely 

as large as 150USD.   

In that earlier study, “ultra-poverty was defined in terms of the inability to 

regularly access 2100 kcal (8790 kilojoules) energy consumption per person, per day” 

(Bowers et al., 2014), which would equate to 561BDT in 2012 (source: project 

database).  The Bowers, Singh and Kuipers study reported an increase in per capita 

income of 83% from pre-intervention baselines over an average 3.5 years, a much larger 

increase than that reported in the current study.  There are three factors which may 

account for these differences in per capita income change.  First, the previous study did 

not have a control group, so the amount of change may have been affected by other 

factors in the economy.  Second, the ultra-poverty study did not seek to adjust for 

confounding variables, so occupation, disability status or regression to the mean were 

not accounted for in the final results.  Finally, all individuals in the ultra-poverty 

intervention received direct economic assistance by way of a grant.  One would, 

therefore, expect there to be a more economic improvement if every person received 

money which did not have to be refunded, versus an intervention where a percentage of 

participants received assistance which needed to be repaid.    

Other extreme poverty initiatives likewise have reported change in per capita 

income in Bangladesh.  While none of them could be classified as CBR due to their lack 

of disability focus, their results provide a reference point to understand the amount of 

change.  Ahmed et al. (2009) used propensity score matching to assess the impact of 

several extreme-poverty interventions on per capita expenditures in Bangladesh.  The 

people who participated in any of the four interventions had significantly higher 

incomes than the control groups after 6 to 25 months.  The increase in monthly per 

capita income ranged from 81BDT to 199BDT, or an increase of 10-20%.  The change 

is not so different from the 8-10% increase reported in the current study since each 

participant in the Ahmed study received access to microfinance in addition to some 

form of food or monetary transfer.   

Microfinance 

Looking beyond ultra-poverty, to the broader field of microfinance, the amount 

of evidence to support the efficacy of microfinance, as an intervention, is surprisingly 

limited.  The changes reported as evidence for microfinance are hard to compare due to 

differences in outcome measurement and implementation (Awaworyi, 2014).  Few 
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studies report per capita income as an outcome measure even though poverty is usually 

defined in terms of per capita income. 

A seminal study supporting the efficacy of microfinance was undertaken in 

Bangladesh (Pitt & Khandker, 1998) using a quasi-experimental approach which 

showed very positive results.  The original results were challenged (Roodman & 

Morduch, 2014) and the original study revisited using panel data.  The revisited results 

reported a per capita expenditure increase of 5 percent in the areas with microfinance 

versus areas without microfinance (Khandker, 2005).  Thus, the improvements of 8-

10% reported in cohorts 1 and 3 of the present study compare favourably with the 

findings of one of the main outcome studies for microfinance in general Bangladeshi 

populations. 

In conclusion, the current study found an average improvement in per capita 

income of 109BDT (1.35USD) or 134BDT (1.66USD) over two years, or roughly 8-

10% relative to the controls.  In light of different methodologies used in the earlier study 

(Bowers et al., 2014), this improvement is encouraging.  This change is also consistent 

with the satisfaction reported by a majority of group members in regard to their 

economic improvement.  The project supported livelihood improvement through access 

to capital, skills training and networking.  As noted, the change reported by the current 

study is of similar scale to that reported by other comparable studies which utilised a 

control group (from 5 to 20%).   

Impact on Quality of Life  

The final four outcome measures assessed change in quality of life.  The current 

discussion will review the findings on each of the 4 domains in the WHOQOL-BREF, 

as presented in chapters 5 and 6, and then discuss the results in relation to the published 

literature.  By way of reminder, all scores were standardised to a score from 1 to 100 

with higher scores indicating a higher perception of quality of life.  

The WHOQOL-BREF physical domain has seven questions which cover issues 

such as pain, medical treatment, mobility, sleep, energy, activities of daily living (ADL) 

and capacity to work.  As presented in Chapter 6, the linear regression revealed 

intervention cohort 1 had a significant (p<.01) increase of 4 points in physical domain 

scores compared to the control group (cohort 2).  Cohort 3 did not have a statistically 

significant change when compared to the control group (p=.08).   
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As described in Chapter 4, the WHOQOL-BREF psychological domain has six 

items which cover issues such as enjoyment of life, meaningfulness, concentration, 

acceptance of bodily appearance, general self-satisfaction and negative emotions.  In 

Chapter 6 it was seen that cohort 1 had a significant (p<.001) improvement of 8 points 

over the control group after the regression adjusted for confounding variables while 

cohort 3 did not see a statistically significant change.  

The WHOQOL-BREF social domain was described in Chapter 4 as having three 

items which cover issues of personal relationships, sex life, and support from friends.  

Chapter 6 showed that both cohorts 1 and 3 had significant (p<.001) improvements in 

the adjusted and unadjusted scores of roughly 8 points, when compared with their 

respective control groups.   

The last outcome is the WHOQOL-BREF environment domain which comprises 

eight items.  As described in Chapter 4, the items investigate the individual’s perception 

of safety, the health of their environment, sufficiency of money, availability of money, 

leisure, as well as satisfaction with their living place, health care, and transport.  After 

the multiple linear regression analysis, Chapter 6 shows that both intervention cohorts 

had a significant (p<.001) improvement of 3 to 4 points, compared to the baseline 

group.  

A number of other studies have used the WHOQOL-BREF to assess change 

over time, and many have included a control group. The types of interventions and scale 

of the studies vary considerably.  While few of the studies were directly related to CBR, 

they provide a reference point against which to consider the change reported in the 

current study.  Since studies which report the WHOQOL-BREF domains list all four 

domains, the current comparison will proceed accordingly.  The results of each of the 

studies discussed can be compared in Figure 7.1. 

Fortune et al. (2015) used the WHOQOL-BREF to assess change in people 

following acquired brain injuries.  The study took place in Ireland and the intervention 

was CBR or home therapy.  After 18 months of therapy, the WHOQOL-BREF domain 

scores increased as follows: physical domain increased by 3.6 points (p<.001), 

psychological domain increased by 4.5 points (p<.001), social domain increased by 4.3 

(p<.05) and the environmental domain had no significant changes39.  Intervention cohort 

                                                 
39 Change score was not published.  Change values were calculated from the induction and 1.5 

year follow-up scores and converted to the 100 point scale used in many studies, including the 

present study. 
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1 of the current study demonstrated more improvement in every WHOQOL-BREF 

domain than that reported in the Fortune et al. study. 

Kiropoulos et al. (2008) studied the effectiveness of face to face Cognitive 

Behavioural Therapy (CBT) versus internet-based CBT for 78 individuals with panic 

disorder in Australia.  While not directly comparable with the current intervention, the 

effect of empowerment combined with encouragement for self-advocacy may be a 

relevant comparison.  WHOQOL-BREF assessments were administered pre and post 

therapy.  As no significant difference was found between the treatments, only the mean 

improvement in scores for the face-to-face treatment are reported as follows: physical 

5.27 (8%), psychological 7.35 (14%), social 5.14 (9%), and environmental 4.82 (7%).  

In the current study, the overall percentage change in Cohort 1 compares very closely to 

the percentage change reported by Kiropoulous et al. in all cohorts. 

A study in Thailand (Chinchai, Bunyamark, & Sirisatayawong, 2010) examined 

the effect of caregiving education for family members of people who had recently (less 

than 1 ½ years) survived a stroke and were living at home.  Although it was not 

identified as CBR, the intervention was consistent with many of the principles of CBR.  

Comparing caregiving prior to the intervention with two months post intervention, they 

found significant changes in the physical domain (9.39, p<.001), psychological domain 

(10.29, p<.001) and environmental domain (4.78, p<.01) although no significant change 

was reported in the social domain or any domains for the control group40.  Overall, 

Chinchai’s study reported similar results to Cohorts 1 and 3 in the environment domain, 

while their study had more improvement in the physical and psychological domain and 

less change in the social domain than that seen in Cohorts 1 and 3. 

Lund et al. (2013) assessed the outcomes of a community based mental health 

initiative in Kenya which used self-help groups to support livelihood programs, make 

referrals and provide ongoing support related to treatment.  No control group was used, 

and no adjustment was made for confounding variables.  Over two years, significant 

improvement (p<.01) was seen in all four domains: physical (23.13), psychological 

(26.25), social (28.75), environment (33.13)41.  The change reported in this study is 

                                                 
40 Raw scores were reported in the original article.  Scores were converted to a 100 point scale 

for reporting in this discussion and in Figure 7.1. 

41 Scores were reported on the WHOQOL-BREF 4-20 point scale in the original article.  Scores 

were converted to the 0-100 point score for reporting in this discussion and in Figure 7.1 
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much greater in every domain than that reported by either cohort of the current study or 

any of the other studies discussed. 

A comparison of the studies discussed above can be seen in Figure 7.1 alongside 

the results of the current study.  Figure 7.1 shows the mean score at follow-up as the 

maximum value.  The diagonally striped section represents the amount of change 

attributed to the intervention, and has been subtracted from the follow-up mean.  The 

diagonally striped values for cohort 1 and 3 are the estimated coefficient resulting from 

the multiple regression.   

These studies can provide a point of reference to interpret the amount of change 

reported in the current study.  Figure 7.1 shows that cohort 1 reported change in the 

physical and psychological domains similar to that reported by the participants in the 

Fortune (Fortune et al., 2015) and Kiropoulos (Kiropoulos et al., 2008) studies.  Both 

cohorts 1 and 3 in the current study reported at least as much change in the social and 

environment domains as that reported in the Fortune, Kiropoulos or Chinchai (2010) 

studies.  The change reported by Lund (2013) is greater in each domain than the other 

studies, which may be attributable to the use of more appropriate psychotropic 

medicines for people who would benefit from them.  

Figure 7.1: Summary of WHOQOL-BREF change scores from select sources 

-NS indicates the change was not significant 
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Overall, the change in the WHOQOL-BREF domain scores for cohort 1 parallels 

the results of Kiropoulos et al. (2008) who investigated the effect of CBT.  The 

nonsignificant changes noted in cohort 3 across the physical and psychological domains 

were not reflected in the other studies described.  In general, cohorts 1 and 3 had lower 

baseline and follow-up scores than the other studies.  This could be due to local norms 

or alternatively could reflect the realities of life for participants with a disability in NW 

Bangladesh.   

Reviewing the evidence discussed so far, the CBR intervention in this study 

clearly had a positive impact on participants’ lives.  The results of the various measures 

demonstrate substantial evidence for the impact of CBR.  This change was echoed in the 

group level PRA exercise described in Chapter 6, in which over three-quarters of the 

participants indicated that their expectations for joining the groups had been met after 

two years.   

Contribution to CBR  

Putting the results of the current study into the context of other CBR impact 

studies is best accomplished in reference to the literature reviewed in Chapter 2.  A total 

of 11 studies were published between 2002 and early 2017 which offered evidence of 

the impact of CBR in developing nations.  Several of those studies used standardised 

assessments, but often those assessments targeted only a specific diagnostic or age 

group, which limited comparison.   

Biggeri et al. (2014) collected data for the P-Scale but did not report the total 

score, instead only reporting change for specific items.  Two studies used assessments 

specific to evaluating stroke: Yu (2009) used the Clinical Neurological Function Deficit 

Scale, while Ru et al. (2016) used the Fugl-Meyer Motor Function Assessment and 

Barthel index.  Several of the published CBR studies assessed improvement in children:  

Bekker (2011) used the Portage Guide to Early Education. Eide (2006) used the 

progress document from the WHO manual (World Health Organization, 1989), and the 

Gross Motor Function Measure was used by Dambi and Jelsma (2014).  Thus, a direct 

comparison between the current study and other studies in the CBR field is not possible 

because of the multiplicity of measurement tools used.  A comparison of results from 

different tools assessing the same construct is also problematic, since the types of 

intervention, the nature of disabilities, and the age of participants varied widely.  

However, the contributions of the current study can be placed into context by extending 
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the harvest plots from Chapter 2.  The harvest plots give an indication of the robustness 

of the evidence presented in each study.  As seen in Figure 7.2, the criteria to assess 

each study pertained to: whether the study used pre- and/or post-measures, whether it 

included a form of control group, and the degree of significance of the findings.  

Figure 7.2 overlays the results of the quantitative evidence from prior studies as 

presented in Chapter 2 with the evidence provided by the two cohorts in the current 

study.  Each domain of the CBR matrix is discussed as represented in Figure 7.2.  In 

addition to addressing the quantitative data added to the plots by this study, relevant 

findings from the PRA exercise completed by a subset of the intervention groups is 

considered.  

Beginning with the health domain, the harvest plot indicates that most of the 

evidence for the impact of CBR is within this area.  The current study contributes 

further evidence through the results from Cohort 1 as evidenced by a statistically 

significant improvement in SALSA scores and WHOQOL-BREF physical domain 

scores.  The improvement was echoed in cohort 3; however, it did not show significant 

results with either assessment.  PRA group feedback from Cohort 1 and 3 indicated that 
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half of people’s expectations related to the health component had been met after two 

years.   
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Figure 7.2:  Harvest plot comparison of Quantitative evidence for CBR using the CBR matrix. 

Each pattern indicates an answer to one of the underlined questions.  The length of the bar 

indicates the robustness of the response.   
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As the second harvest plot demonstrates, no quantitative evidence was found to 

support the impact of CBR on the Education component of the CBR matrix42.  It was 

anticipated that interventions such as direct payment for tuition, teaching on the 

importance of education in group meetings, and improvements in household income 

might result in a positive impact on children’s education.  However, as Biggeri et al. 

(2012) noted, it is difficult to demonstrate a causal link between an intervention and 

impact on education in a subgroup of the population, as there are so many variables to 

account for in this domain.  The original research plan for this study intended to collect 

data about children under 18 living in a household to see if the percentage of children 

attending school would change over the two years.  Unfortunately, this data proved 

more challenging to collect than anticipated.  The extended family unit is quite flexible 

in rural Bangladesh, and the resulting details about students in households proved 

challenging to compare.  In spite of having no quantitative evidence of change, there 

were other indications of benefit.  From follow-up interviews it was noted that at least 

half of the group members in the PRA exercise indicated that their expectations 

regarding education had been met through the CBR intervention. This suggests that 

education benefit was received, even if it could not be measured or confirmed 

empirically. 

Evidence for the impact of CBR within the Livelihood component of the CBR 

matrix has to date only been provided by Biggeri et al. (2012).  In the current study, 

additional evidence was generated for this important domain.  Both intervention cohorts 

(1 and 3) provided strong evidence of improved per capita income.  The 8-10% increase 

in monthly income per household member represents a substantial and meaningful 

improvement, when compared with the control group and adjusted for confounding 

variables.  As stated earlier, 57% of the group members surveyed in the PRA exercise 

(Chapter 6) reported that their expectations for joining the group were livelihood 

related, so tangible change in this area was essential to the group members.  Due to the 

low input methodology of the interventions, as described in Chapter 3, many group 

members had not received specific livelihood inputs after two years.  Despite the lack of 

                                                 
42 No evidence of education impact was found in the literature review or in the current study.  

This does not take away from the fact that many CBR interventions provide various forms of 

education assistance.  Velema et al. (2008) states that Jadin et al. (2005) provide evidence of the 

benefit of education programs, however it was excluded from the literature review because it 

was in French.  In addition, Snilstveit et al. (2016) published a systematic review on the impact 

of education programmes, however, no mention of disability or CBR was made. 
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uniform access to livelihood inputs there was still an increase of 8-10% overall which 

was reinforced by the PRA report that over half of the sampled group members felt their 

livelihood related expectations had been met.  Data collection did not make it possible 

to compare the economic impact on those who had received livelihood assistance versus 

looking at the effect as averaged over all participants, which would probably have 

resulted in a greater increase for that subgroup. 

As depicted in the harvest plot for the Social component of the CBR matrix, 

there has been growing evidence in this domain over the last few years (Biggeri et al., 

2012; Lakhan, 2014; Ru et al., 2016).  Unfortunately, as noted in Chapter 2, the prior 

evidence for this domain cannot be categorised as robust using the harvest plot criteria.  

The current study provides a welcome complement to the existing evidence. According 

to the criteria used in the harvest plot methodology, both cohorts 1 and 3 provided 

robust evidence for social impact, based on findings arising from the improvements in 

the WHOQOL-BREF social domain and the P-Scale scores.  The WHOQOL-BREF 

social domain results were statistically significant for both cohorts, while the P-Scale 

results were only noted as significant in the case of cohort 1.   

Finally, as depicted in Figure 7.2, to date there has been limited published 

evidence for empowerment-related impacts of CBR other than the work of Biggeri et al. 

(2012).  The WHOQOL-BREF psychological domain and the P-Scale both encompass 

empowerment related dimensions in that they measure a person’s interaction with 

society and how society may or may not value their contribution.  Cohort 1 showed 

significant improvements in both the WHOQOL-BREF psychological domain and the 

P-Scale.  Cohort 3 showed positive, but non-significant results.  

In interpreting these findings it is noteworthy that both the WHOQOL-BREF 

psychological domain and the P-Scale measure changes in an individual’s perspective 

on dimensions of respect, confidence and emotional well-being.  However, as noted in 

the literature review, the elements within the empowerment domain of the CBR matrix 

relate to community level activities such as: advocacy and communication, community 

mobilisation, political participation, self-help groups, and disabled people’s 

organisations.  Both cohorts 1 and 3 incorporated such activities as the primary conduit 

for change in the groups.  Although the results of cohort 3 in this study did not reflect 

statistically significant change in the empowerment domain, it could be suggested that 

most of the impact of the groups was a result of a change in empowerment, as described 

in Chapter 3. 
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Contribution to CBID. 

The results of the current research appear to be emerging at a time of change in 

the CBR world.  There is currently an unpublished debate about the evolution of CBR, 

with the suggestion that the WHO may in future promote health-related dimensions of 

rehabilitation, and that other UN agencies and NGOs will promote the non-health 

related or “inclusive development” dimensions.   

For example, in early 2018 the International Disability and Development and 

Consortium (IDDC) changed the name of its CBR task group to the Community Based 

Inclusive Development (CBID) task group (IDDC CBID Task Group, 2018).  This 

change may signal a change in the CBR world which could be relevant to the current 

study.  The IDDC is a consortium of organisations and individuals who are active in 

over 100 countries (IDDC, 2013) which were brought together with the aim of sharing 

information and expertise in the disability and development world.  At present several 

UN agencies, as well as the IDDC, are reportedly working on documents to define 

CBID and how it differs from CBR.   

The CBR Guidelines presented CBID as the goal of CBR ((WHO et al., 2010).  

Others have said that CBID uses strategies described in the CBR Guidelines, and that 

CBID “enhances and strengthens earlier work described as CBR” (CBM, n.d.).  

However, the IDDC name change may indicate a differentiation between the 

rehabilitation aspects of the health domain and the rest of the CBR matrix43.  The 

current comments are necessarily speculative as nothing has been formally defined at 

the time of this writing.   

If, in the future, CBID emerges as comprising the non-health components of 

CBR, then the current study would be particularly valuable.  As seen in Figure 7-2, most 

of the existing evidence of the impact of CBR is in the health domain.  As a result, any 

separation of the health and non-health dimensions would not only split functions but 

would significantly reduce the available evidence relating to the broader area.  Based on 

the literature to date, the dimensions that would make up CBID (pertaining more to 

livelihoods, social and empowerment dimensions) would have very little evidence to 

support practice.   

                                                 
43 The distinction between CBR and CBID is not currently in print.  It is implied in the IDDC 

CBID task group minutes (2018).  If the definition of rehabilitation used in Rehab 2030 (World 

Health Organization, 2017c) is consistently applied in all settings the distinction between CBR 

and CBID could be inferred, although neither CBR or CBID are mentioned in REHAB 2030. 
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The results of the current study may serve to balance this somewhat.  They have 

more relevance for the non-health components of the CBR matrix than for the health 

component.  The current study contributes the most robust evidence of impact in the 

Livelihoods, Social and Empowerment domains as seen in Figure 7.2.  In the livelihood 

component, both intervention cohorts demonstrated an 8-10% improvement in per 

capita income in comparison to the control groups.  Significant improvement in the 

WHOQOL-BREF social domain and P-Scale scores provided evidence for the social 

component.  Finally, the evidence for the Empowerment component is provided by the 

improvement in the WHOQOL-BREF psychological domain in Cohort 3.  With this 

evidence, there is a stronger research foundation for CBR activities beyond the health 

component, which may form the basis for future CBID and related models of 

intervention.   

Limitations  

Many of the limitations of the study were recognised in the planning stages of 

the study, including: use of a quasi-experimental approach, limited follow-up time, oral 

collection of data, and the non-uniformity of the intervention.  Each of these is 

discussed in detail below. 

The first limitation of this study was the use of a quasi-experimental approach.  

The widely recognised gold standard of research is the randomised control trial (RCT), 

as discussed in Chapter 4.  The choice to not employ an RCT was deliberate.  The first 

and most important reason an RCT was not utilised was that it would have been 

unethical to deny some participants access to a service purely for the sake of research.  

Second, to create a system where each person had an equal probability of being in the 

intervention or control group was not feasible and would have prevented the formation 

of localised groups.  Finally, the intervention and its implementation strategy were 

agreed as part of the contractual arrangements with the funding partner.  Imposing an 

alternate recruitment strategy to accommodate the research was not deemed acceptable 

and would likely have changed the implementation process.   

An alternate option to an RCT would have been to establish the participants in 

cohort 1 and 3 and then to match the participants in cohorts 2 and 4 using a more 

deliberate approach.  While that method was considered, it also was deemed impractical 

because of the time and cost involved.  In addition, the individuals in the control group 
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needed to be geographically clustered to allow the control groups to become 

intervention groups after the follow up was completed for ethical reasons.   

Another limitation of this study was the two-year time frame allowed between 

initial data collection and follow-up. The preliminary plan for the study involved a three 

to five-year follow-up.  The longer time frame was considered ideal as the low-input 

nature of the interventions meant that changes were expected to occur over an extended 

period.  It was felt that a three to five-year follow up would be more likely to detect 

change but would have required greater resources and been less practical from an 

implementation perspective.  These uncertainties made it necessary to determine the 

minimum time frame in which change was likely to be detected, and to complete the 

follow up within that shorter schedule.  Indeed, significant changes were measured over 

the two-year follow-up.  However, a more substantial effect may have been detected, 

had a more extended follow-up period been used.  

An additional limitation of the study relates to the decision to conduct the 

assessments orally.  When assessments are self-administered, the written instructions 

are interpreted without additional verbal or nonverbal cues from the evaluator.  Thus, 

each participant receives the same prompts which may lead to higher consistency of 

responses.  Low literacy was known to be a problem in the region (Chapter 5 showed 

that over 50% of the participants had completed less than one year of school).  

Consequently, it was decided to have all assessments administered orally by trained 

staff and have the staff record the responses.  The research staff were given five days of 

training at the outset of the study and an additional four days of training prior to the 

collection of the follow-up data to ensure the highest possible level of reliability and to 

minimise the potential risks inherent in verbal administration. 

A decision was made early in the design of the CBR intervention not to track the 

loans which the groups gave or took from their funds, but only to look at the overall 

recovery rate.  This decision was made to be consistent with the project’s empowerment 

approach and to remind all staff that giving and taking loans was the business and 

responsibility of the CBR group members.  Unfortunately, this meant that records were 

not available to the researcher to identify who had received a loan and how much their 

income had changed.  Despite this, it was deemed important to maintain the consistency 

and integrity of an empowerment approach, and not ask for additional information. 

The most significant limitation of the current study has to do with the nature of 

community-based rehabilitation.  As discussed in chapters 2 and 3, CBR is complex, 
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regarding both the diversity of individuals in the target populations and the variety of 

potential interventions.  Beyond those differences, there can also be differences in the 

degree to which quality of life is improved, the expected locus of control and the 

commitment to involve others like family and community (Cornielje, Velema, & 

Finkenflügel, 2008).  Interventions also vary by target; whether they primarily work 

through individuals or groups (such as self-help groups).  Each of these factors may 

affect the size and scope of the impact of an intervention.  The finding of this research is 

therefore somewhat limited in generalizability to other CBR interventions.  The 

intervention reported is described in detail in Chapter 3 to enable the reader to 

determine the applicability of these findings to another CBR intervention.  

Some might feel that taking a quantitative approach to studying an intervention 

that values empowerment and ownership, as developed in Chapter 3, would be a 

limitation.  As mentioned in Chapter 4, this study does not take away from reality or the 

voice of those who are participating.  One of the underlying objectives of this study was 

to see if the changes experienced by those participating in CBR could be captured in a 

way which is repeatable and comparable between different interventions. 

Recommendations 

This study found that the impact of a CBR intervention could be assessed using 

standardised assessments and that the CBR interventions that were studied had a 

substantial positive effect on the participants.  Several recommendations emanate 

directly from the current study, with a clear link between the results and the 

recommendation.  Other recommendations are based on the intervention, but are stated 

with some reservations as the links between the results and the secondary 

recommendations are not as clear.  The recommendations are discussed in the following 

section.   

There are three broad categories of recommendations.  First, as this study has 

demonstrated that the impact of CBR can be measured using standardised assessments, 

there is a need for CBR to develop an evidence base and for implementers and funders 

to operate from that evidence base.  Second, there are several items which need to be 

researched to follow-up on issues from the current study.  Finally, there is a group of 

recommendations which are secondary as they do not flow strictly from the results of 

the current study, but they offer practice recommendations until further evidence is 

generated.   
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Evidence base 

It is crucial that CBR researchers and practitioners develop a stronger evidence 

base and use that evidence as a foundation for practice rather than relying on theory, 

anecdotal evidence, and opinions.  The current study demonstrated that CBR impact can 

be measured in a way which allows for replication and comparison.  With much of CBR 

practice being built without the advantage of comparable evidence this is an exciting 

opportunity.  

CBR is currently at a crucial point of development, with tensions between those 

that are pushing for accelerated development of an empowering CBR approach, and 

those that are maintaining the status quo.  Without clear evidence, it is difficult to argue 

for either position, leaving on the ground implementers caught in the middle of 

theoretical tensions. 

For example, there does not appear to be any compelling published evidence that 

would allow a statement that any particular CBR intervention is more or less effective 

than another.  The lack of evidence also means that there is no evidence that what was 

done previously was less effective, or that any proposed changes will be more effective.  

Without strong evidence, program changes can seem erratic or capricious.  It is also 

difficult to develop a strong CBR culture when staff are faced with seemingly arbitrary 

changes. 

Evidence-based decision making, on the other hand, uses a mix of practitioner 

expertise, participation from the local population, and research evidence (Jacobs, Jones, 

Gabella, Spring, & Brownson, 2012).  CBR has done well by accessing practitioner 

expertise and is committed to local participation, but has not developed a needed 

research base from which to make informed decisions about practice.   

One way to strengthen this evidence base is through the use of standardised 

assessments, such as those used in the current study.  This methodology offers the 

potential of demonstrating correlations between specific activities and an outcome, and 

the opportunity to identify best practice models.  Using appropriate standardised 

assessments across a variety of interventions would also allow the identification of 

projects which have excellent results and could be replicated.  Such comparisons would 

allow the field to develop evidence to support causation for a specific intervention and 

eventually to develop guidelines based on demonstrable best practice. 

The standardised assessments used in this research were able to measure change 

across various facets of life and could, therefore, be used to assess change occurring in 
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other CBR interventions.  As the tools were designed for international use, they could 

also be used to compare the outputs of multiple CBR interventions and generate 

evidence for best practice recommendations.   

While the assessments used in this study have strengths, as listed above, if the 

current study was being designed at present, the same assessments would probably not 

be used.  The design of the P-Scale and SALSA result in a strongly skewed distribution 

of scores which cannot be corrected and precludes the use of parametric statistics.  This 

limitation makes data analysis more difficult and time-consuming.  Additionally, unless 

a study has a strong physical rehabilitation component for people with leprosy, the 

SALSA is probably not recommended.  Finally, the P-Scale relies heavily on the 

concept of a “peer” which is often complex to communicate.  Indeed, there is also some 

disagreement about whether the WHOQOL-BREF is the best assessment of quality of 

life (Zeldenryk et al., 2013).  Other assessment tools which translate more easily and 

allow for parametric statistical analysis should be considered.   

Comparison of outcomes is much easier if researchers use the same assessments.  

Considerable heterogeneity was seen in the published literature.  However, with so little 

evidence available, it is probably premature to consider more consistent use of tools. 

Overall, it seems imperative to the development of CBR, that theories and 

practice are supported by evidence before their widespread use.  New theories should be 

developed in pilot programs where they can be tested and the results disseminated.  

Whether researching the effectiveness of theories or researching the impact of current 

programs, it is imperative that CBR develop a robust body of knowledge to support 

program design.   

Future research 

As the arguments for the development of a strong CBR knowledge base show, 

additional research in CBR is imperative. Without solid research, it will be impossible 

to generate any best practice recommendations.  

One area of research that is needed regards the impact of CBR in the education 

domain of the CBR matrix.  No evidence for the impact of CBR on education has been 

published since at least 2002.  If education is considered a key component of the CBR 

matrix, it is important to establish evidence to support interventions that affect 

educational outcomes.  A recent literature review of education programmes in low- and 

middle-income countries found that education interventions generally resulted in an 
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improvement in participation or better outcomes, but not both (Snilstveit et al., 2016).  

CBR researchers should investigate if the promotion of education either through 

information, stipends, or improved household livelihoods results in a measurable change 

in participation in education and in the educational outcomes.   

Another needed area of CBR is longer follow up periods.  A limitation of the 

current study was the relatively short follow-up time.  The two-year follow-up in the 

current study was adequate to measure significant change.  However, a 5 or even 10-

year follow-up should indicate whether the gains which were reported continued to 

increase, plateau, or if they disappear over time.  Even if an intervention collects 

datasets at baseline and follow-up, there is still no evidence that the impact will remain 

without longer-term follow-up analysis.   

The need for studies using standardised assessments is another area for future 

research, as highlighted by the differences in outcomes between cohorts 1 and 3 of this 

study.  Completing such research in different regions, countries and contexts would 

allow further comparisons regarding the effectiveness of interventions.  The two 

intervention cohorts in the current study followed a nearly identical methodology and 

were in culturally similar regions, yet one intervention saw significant results in all 

outcomes while the other saw significant changes, but not in all measured outcomes.  

Projects with different methodologies and different environments may produce results 

which are even more divergent.  Research into these factors would greatly enhance 

current knowledge. 

Finally, it would be helpful to assess the effect of the CBR core values on 

outcomes.  In particular, is there a relationship between empowerment and impact in the 

various components of the CBR matrix?  Does empowerment make a difference in 

education, in livelihoods, in other social spheres, or in health?  One promising tool to 

graphically assess empowerment was recently developed in South Africa (Elphick & 

Gruber, 2017). 

 

 

Secondary recommendations 

The previous recommendations flow directly out of this study and the results of 

the study.  There are additional recommendations, while not explicitly linked to the 

results of this research, warrant further investigation or consideration.  While the current 
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research was not able to identify specific activities or design features which were 

responsible for the positive impact, the following secondary recommendations are 

informed by the researcher’s extensive experience in implementing CBR and insights 

gained during the research implementation. However, there was clearly a positive 

impact, and the following issues are offered as provisional recommendations for 

practice, pending verification through additional research.   

“Seed capital” was a significant portion of the economic intervention in this 

project.  The positive impact of this approach indicates it could be utilised further.  The 

CBR interventions in the current study transferred small amounts of “seed capital” in 

response to group maturity as described in Chapter 3.  The groups owned the capital and 

decided amongst themselves who would receive a loan and the conditions of the loan.  

This approach is very different from traditional microfinance initiatives where the 

organisation providing the capital continues to own the capital and collects it from 

either the individual directly, or from the group through whom the loan was provided 

(Stewart et al., 2012).  The “seed capital” approach utilised in this intervention makes 

loans available much more gradually (8 months minimum from the time the group 

opens a bank account until the group receives its first “seed capital”) while other 

microfinance groups provide loans almost immediately upon joining.  There was a risk 

that some groups would lose their savings and “seed” capital, but overall the groups 

tended to be more conservative with the loans when they had ownership in the funds.  

Research is needed to investigate whether “seed capital” or traditional microfinance has 

a better long-term effect.  Overall, the CBR project’s experience in this study was that 

“seed capital” empowered the groups, gave the groups access to long-term capital, 

sustainable outcomes and effectively moved staff from the role of being a “loan 

collector” to that of a facilitator.   

The current interventions actively promoted a bottom-up approach to the 

development of group associations as described in Chapter 3.  Groups were formed, 

strengthened, identified their agendas, and encouraged to drive their agendas with 

minimal staff support.  A bottom-up approach takes more time to implement than a top-

down approach since a broad base of support needs to be developed, rather than 

identifying key leaders at the outset.  In the end, the results of a “top-down” or “bottom-

up” may look the same since they both end up with groups and associations.  However, 

it is felt that the bottom-up approach has an advantage of a broader base of ownership 

and participation.  Research needs to be conducted to determine if a bottom-up approach 
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makes a difference in the sustainability, commitment or ownership of the CBR 

intervention.  The intervention management felt that the bottom-up approach was 

essential to achieving long-term impact and developing a sustainable association. 

There is a need for CBR projects to provide adequate training for staff before 

allowing them to interact with potential participants.  Many CBR programs only provide 

a few weeks training to their staff (WHO et al., 2010), which does not allow time for a 

deep understanding and ownership of the core values of the project.  Training programs 

need time for adequate instruction and practice, to ensure that staff have a respectful 

approach.  There is a real need to develop staff with relevant skills for helping manage a 

disability, understanding that different aspects of the CBR matrix require unique 

knowledge.  Beyond those skills, there is a need to develop the core values and ensure 

that staff have a respectful and empowering way of working with people and families 

who may have different abilities and challenges. 

One particularly helpful training exercise used in the current intervention was 

sending trainees to live with a family where someone had a disability for 24 hours.  The 

families agreed in advance and were reimbursed for their time.  The trainees found it 

very stressful, but they all returned from the experience with a heightened awareness of 

the impact a disability could have on a person and their family, and in particular the 

mothers.  Moreover, the staff usually returned with a new-found appreciation of what a 

person with a disability could do.  Several of the trainees had disabilities themselves, 

and for them, the time served a different purpose.  Both the host family and the 

community were able to see a person with a disability be successful, challenging deeply 

held negative beliefs about disability. 

There may be grounds to challenge the assumption that CBR projects should 

always aim to be “scaled up” (World Health Organization, 2017d; World Health 

Organization & The World Bank, 2011).  Cohort 3 was designed with 10-12 staff per 

supervisor covering a relatively large region.  Cohort 1 was designed with eight staff per 

supervisor in a much smaller region.  Both interventions were successful, but a small 

group of staff with higher levels of supervision and smaller geographical spread may 

have been more advantageous (as in Cohort 1).  The groups could still network and 

connect in a larger area, but the staff could focus on a smaller geographical region, and 

the supervisors could spend more time in supervision and less time moving from place 

to place.  Rather than scaling up with one large organisation like a big pumpkin, it might 

be more beneficial to implement multiple small interventions that are connected to the 
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body like a large bunch of grapes. If each grape is representative of an association of 

local groups, there is a greater feeling of community and connectedness.  The point is to 

have as many people included in CBR while maintaining a connection to the local 

community, rather than having a large organisation in which that connection is more 

easily lost. 

CBR interventions should have a strong sense of values which drive them.  A 

consistent values-based approach will make decisions easier and help the staff and 

participants take ownership of the values.  Values such as participation, ownership, 

empowerment, sustainability, and independence, as developed in Chapter 3, are 

critically important to a CBR project.  The CBR guidelines contain values (WHO et al., 

2010), but they are not emphasised.  At the time of writing this chapter, both 

intervention projects were in the process of scaling down to close, while the associations 

are taking over that administrative and support role.  The associations are now forming 

new groups, and the regional associations are formally recognised by the government.  

Formal working agreements are being developed between the associations and The 

Leprosy Mission to guide any future work in the region.  These are signs that the groups 

have achieved independence and have ownership of the work they are doing.  The 

values will hopefully continue long after the NGO guided CBR activity is complete. 

Self-advocacy can be a powerful activity.  Initially, the idea of group members 

advocating for themselves caused great angst amongst staff and administrators who 

came from a more top-down medical model.  There was concern that the group 

members would not do an adequate job, or that the people they were addressing would 

not respect the group leaders.  Notably, government leaders have increasingly invited 

group members to run trainings, to attend relevant meetings and to make public 

addresses.  The voice of group members is heard and respected in various circles 

irrespective of any disabilities or educational level.  This level of respect and 

sustainability could not have been achieved without self-advocacy. 

Finally, there is a concern regarding the naming of what is described in this 

paper as CBR.  Although CBR has been in existence for 40 years, some organisations 

continue to use alternate terminology when referring to their community work, making 

it more difficult to identify similar methodologies and share evidence.  For example, 

within the leprosy world, some organisations continue to use the term “socio-economic 

rehabilitation” to describe their rehabilitation services (Finkenflügel & Rule, 2008) as 

described in Chapter 1.  The International Leprosy Congress 2016 in Beijing had at least 



IMPACT OF CBR IN NW BANGLADESH 186 

 

 

one poster for rehabilitation services which referred to itself as “socio-economic 

rehabilitation” (SER).  Although many SER programs have been reconceptualised as 

CBR, or simply renamed CBR, there is still a slowness to take up a common name and 

ideas.   

While some projects and organisations appear to be lagging behind in adopting 

CBR terminology, there is also consistent pressure to change CBR language and 

interventions based on emerging theory.  CBID is one example of this. In 2008 the 

author participated in a CBR workshop before the International Leprosy Congress in 

Hyderabad, India (Cornielje, Piefer, Khasnabis, Thomas, & Velema, 2008).  The 

workshop recommended that CBR utilise a twin-track approach, where some services 

are provided by mainstream development activities, while the remaining services are 

provided by CBR interventions (Department for International Development, 2000).  

While this type of inclusive development may be an advantageous approach to use in 

some countries, to date no studies appear to have been published on its impact.  The 

twin-track approach is an essential aspect of CBID.   

The difficulty with changing the name of CBR is that it may lead to confusion 

among practitioners (Thomas, 2011).  The field is already complex and difficult to 

understand.  A change in semantics and dividing the matrix between mainstream 

development and specialised rehabilitation will certainly make things more complex.   

Conclusion 

The present study provides substantial evidence of impact in two CBR 

interventions in North West Bangladesh.  Two cohorts of CBR group members were 

studied and paired with two control cohorts made up of individuals selected as pipeline 

controls, for a total sample size exceeding 1520.  Three standardised assessments and 

per capita income were collected at baseline and after two years.   

Following a multiple step statistical analysis to identify and adjust for 

confounding variables, the results of linear regressions were used as the primary results.  

Intervention cohort 1 had statistically significant improvements in all seven outcomes 

(P-Scale, SALSA, per capita income, and four domain scores of the WHOQOL-BREF).  

Intervention cohort 3 had statistically significant improvements in 3 of the outcomes 

(per capita income, WHOQOL-BREF social and WHOQOL-BREF environmental 

domains).  
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The outcomes reported above provide evidence that the CBR interventions had a 

positive impact on reducing activity limitations, reducing participation restrictions, 

reducing poverty and improving quality of life.  The reported changes provide much 

needed evidence of the impact of CBR on the Physical, Social, Livelihoods and 

Empowerment domains of the CBR matrix.  The evidence provided for the Social, 

Livelihoods and Empowerment domains was shown to be of good quality, often 

doubling the previously available evidence.   

CBR practitioners and researchers need to develop robust quality research for 

CBR so that interventions can be evidence-based, instead of relying on theory and 

experience.  A number of secondary recommendations were made to promote better 

CBR practice.   
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Appendix A  

Group Monitoring Form: 

Group Name:______________________________________  #:_________________ 

Location:  district:___________________upazilla:_____________________ 

Group formation date:______________ Monitoring Date:________________  

Total number of members male Female  total 

People affected by leprosy Male Female  total 

Leprosy disability  male female  total 

General disability  male female  total 

Name of assessor: 1)________________________2)__________________________ 

Group Leadership 

GL1: shared purpose, vision, goals and values 

 None identified            Known & used 

 

1  2  3  4  5 

GL2: quality of discussions 

 Undirected      purposeful 

 

1  2  3  4  5 

GL3: Depth of leadership qualities/abilities 

 None/dominant              widely shared 

 

1  2  3  4  5 

GL4: contribution to community participation/leadership 

 None      active & recognized 

 

1  2  3  4  5 
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Group Commitment 

GC1: meeting attendance 

 Poor                   full 

 

1  2  3  4  5 

GC2: behavior in group 

 Disruptive                  constructive 

 

1  2  3  4  5 

GC3: compliance with group decisions 

 None                   full 

 

1  2  3  4  5 

GC4: individuals investment in group 

 None                         heavy 

  

1  2  3  4  5 
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Group Relations 

GR1: group atmosphere 

 Negative            Positive 

 

1  2  3  4  5 

 

GR2: unity 

 Disunity                    strong unity 

 

1  2  3  4  5 

 

GR3: inclusion of others 

 Unconcerned            active inclusion 

 

1  2  3  4  5 

 

Group Ability 

GA1: Records 

 None            well kept & used 

 

1  2  3  4  5 

 

GA2: planning, implementation and evaluation 

 Unable         independently able 

 

1  2  3  4  5 
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GA3: group action/results 

 None    many completed, planned and in progress 

 

1  2  3  4  5 

GA4: group resources 

 Very limited          plenty and known 

 

1  2  3  4  5 

GA5: group savings/fund management 

 None    plenty with good management abilities 

 

1  2  3  4  5 

GA6: literacy 

 fully illiterate      fully literate 

 

1  2  3  4  5 

GA7: networking 

 None         active in Networks 

 

1  2  3  4  5 
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Group Monitoring Form Detailed Instructions: Group Leadership 

` 1 3 5 

GL1 

Shared purposes, vision, 

goals and values 

Group has not identified its 

values, purpose, vision or goals 

Group’s values, purpose, vision 

and goals have been identified 

and most group members can 

express them when asked, 

however these are not often 

referred to or used in planning 

discussions of the group 

Group’s values, purpose, vision and 

goals are frequently referred to in 

group discussions and are used as 

guides for planning, 

implementation, and evaluation of 

group activities and in explaining 

the group to outsiders. 

GL2 

Quality of Discussions 

Discussions are not open or 

active.  Members find it difficult 

to focus on a single topic in 

discussions.  A very few 

members dominate group 

discussion.  Others only respond 

if asked to by the leader 

Group discussions are orderly 

and most persons contribute.  

Staff members still give some 

coaching to group leaders and 

members.  If talks wander from 

the subject the group can refocus 

easily.  

Group shows outstanding ability to 

focus on topic.  All participants 

contribute and are attentive.   

GL3 

Depth of Leadership 

qualities/abilities within 

membership 

Little or no leadership abilities 

shown in the group. Meetings are 

led/facilitated by project staff.  If 

there is obvious leadership it is 

A few group members lead 

group meetings but project staff 

still take a coaching role to 

encourage full participation.  

Group members participate 

Several group members (including 

women and minority persons) take 

an active role in group leadership.  

Project staff are welcome observers 

but do not enter into the group 
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either in name only or heavily 

authoritarian 

responsibly and accept their roles 

as members of the group 

processes, yet equal participation is 

present.   

GL4 

Contribution to community 

participation/leadership 

There has been no impact of the 

group on the wider community.  

Group members do not 

participate in wider community 

meetings.  When asked 

community leaders see no results 

from the group 

Members can say how the group 

has contributed to the wider 

community.  Group member 

occasionally (more than twice) 

attend wider community 

meetings.  Community leaders 

acknowledge group activities 

Community leaders work with the 

group for development in the wider 

community.  Group members 

regularly attend wider community 

group meetings (union, school, 

other…this can include 

responsibility within the community 

activities).  
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Group Monitoring Form Detailed Instructions: Group Commitment 

 1 3 5 

GC1 

Meeting attendance 

Irregular meetings draw few 

people.  Meetings are irregular 

and lightly attended.  Those 

who do attend vary from 

meeting to meeting.  Usually 

members come late and/or leave 

early. 

Regular meeting consistently 

have over 80% attendance 

regardless of season.  Members 

come on time to meetings 

There is full attendance at 

regular meetings with new 

members regularly joining.  

Members often come early or 

stay on after the meetings to talk 

informally. 

GC2 

Behavior in group 

Poor participation exhibited.  

Behavior in meetings is 

unhelpful for a full discussion.  

A few people dominate 

discussion while most are 

passive.  Participation is 

controlled (requested or limited) 

by group facilitator due to need 

of the group. 

 

Most members speak at regular 

meetings but some contribute 

more than others.  Group 

discipline is protected by the 

facilitator who sometimes 

intervenes if discussions begin 

to go off topic or be disrupted in 

some way. 

All members contribute fully 

regardless of sex or caste.  

Group members exhibit 

outstanding discipline in group 

discussions allowing others to 

speak and being attentive.  

Disruptions are attended to 

quickly. 
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GC3 

Compliance with group 

decisions 

Group decisions have not 

resulted in group actions. 

Group members comply (80%) 

with decisions made in the 

group.  Activities are also 

supported at the same % 

Full compliance and more is 

normal for group decisions and 

activities.  Non-group members 

commonly join group activities. 

GC4 

Individuals investment in group 

Members have committed very 

little time, effort AND money to 

group activities 

At least 80% of the group 

members have made significant 

investments of time, skills, 

AND money to the activities of 

the group, (other than attending 

regular meetings). 

All members have invested 

substantial amounts of time, 

skills, AND money in group 

activities. There are plans to 

continue or increase their 

contributions to the group. 

 

Group Monitoring Form Detailed Instructions: Group Relations 

 1 3 5 

GR1 

Group atmosphere  

Group members do not talk 

freely between themselves in 

meetings.  There is a mood of 

uncertainty in the group.  There 

is dependence on staff facilitator 

to set the tone of the meeting 

Group members talk 

comfortably with each other 

given cultural norms.  Greetings 

and farewells used commonly.  

General mood is friendly. 

Group members are relaxed 

with each other in meetings and 

relate easily and openly.  There 

is a hopeful, confident mood in 

the meetings. Members show 

concern for each other’s lives 

away from the meetings.  
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GR2 

Unity 

There are obvious problems in 

meetings.  Factions in the group 

interfere with group cohesion.  

Everyone concerned for 

themselves and their own 

problems.  There is little or no 

talking or interaction after or in 

between meetings. 

Members express their sense of 

belonging to the group WHEN 

ASKED.  Interaction between 

members other than group 

activities is not common.  But 

there have been at least 2 

occasions when the group 

assisted one of its members with 

their individual problem, ie., 

planting, house or field work 

The group members often 

support each other in practical 

ways because of their group 

membership.  Those not in the 

group would comment on the 

group’s support of each other.  

Members often interact with 

each other outside the meetings, 

ie., attending celebrations or 

assisting each other with special 

work or activities.  

GR3 

Inclusion of others 

Little or no concern expressed 

for non-group community 

members in the group 

There is some discussion of 

plans made to include members 

of the community not currently 

participating in the group 

Concern for those outside the 

group is shown by actions to 

encourage non-members to join 

the group.  Non-group members 

needs are considered when 

considering future group 

actions. 
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Group Monitoring Form Detailed Instructions: Group Ability 

 1 3 5 

GA1 

Records 

No financial or group meeting 

records kept by the group 

Group and financial records are 

kept but are not very clear and 

are not usually reviewed or 

referred to by the group 

members.  Only a very limited 

number of persons have been 

maintaining the records 

Both financial and group meeting 

records are kept and often 

reviewed by group members.  

Responsibility for maintaining 

these records has been rotated to 

at least 3 different persons. 

GA2 

Planning, implementation and 

evaluation 

Group has very limited ability 

to participate in problem 

analysis, planning, or 

evaluation even when led by a 

staff facilitator 

Group is aware of the problem 

solving process and has 

demonstrated its ability to 

identify problems, set goals, and 

do action planning with some 

coaching from project staff.  

Group reviews past activities 

with coaching from project staff 

Group works through the problem 

solving process without help from 

project staff.  Action plans are 

appropriate to the group’s abilities 

and resources and consistent with 

its vision and goals.  Group 

reviews past activities and uses 

the review process to 

change/learn 

 

GA3 No group decisions have been 

made which lead to group 

Group is actively working on at 

least 1 activity using their own 

Group has successfully completed 

more than 2 activities, is involved 
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Group action/results actions.  Group has not 

completed any group action. 

resources.  The group has 

evaluated their activities and has 

specific future plans. 

in 2 ongoing activities and has 

definite plans for future actions. 

GA4 

Group Resources 

Group has no resources (time, 

skills, and money) available to 

it through its members or 

through any other sources 

Group has its own resources 

(time, skills, and money) that it is 

using for group actions.  It is 

utilizing members’ resources of 

time, skills, and money.  

Group has access to substantial 

resources (time, skills, and 

money) of its own and has 

accessed outside resources (other 

than the project) for its activities 

at least 2 times.  

 

GA5 

Group savings and group fund 

management 

No savings have accumulated 

and no contributions are given.  

Group is not maintaining any 

financial records and no 

financial activity is occurring 

-group has no bank account 

Savings has accumulated and the 

members are making regular 

savings.  Group has an account 

in a local bank.  The bank 

manager knows about the group.  

All members have passbooks 

and more than 2 members of the 

group can maintain the group 

accounts records.  Inter-loaning 

has begun but there is twice as 

Group account has accumulated 

to over 4000bdt per member and 

the group has used this fund to 

give a loan to group members.  

All members can explain the 

group records books. 
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much loan requests as group 

savings for loans 

GA6 

Literacy 

No more than 10% of the 

group membership are 

functionally literate.  The 

group needs an outside person 

to maintain its records 

80% of the members can sign 

their name.  40% can read class 

1 Bangla textbook and can do 

simple numeracy. refer to annex  

All members can sign their name. 

60% members can write a letter.  

40% can read and write their 

groups minutes and bank 

passbook.  60% can maintain 

group money records  

GA8 

Intra-project group networking 

No thought for, or discussion 

of, linking up with other 

groups within the same project 

Some contacts have been made 

with other groups within the 

same project.  Group is 

considering networking with 

other groups within the same 

project 

There has been group to group 

cooperation and activities.  It is an 

active part of a federation of 

groups.  

GA7 

External Networking 

No thought for, or discussion 

of, how or why to link up with 

other groups or offices (other 

than the project) for strength or 

resources 

There has been some initial 

contact between the group and 

outside organizations.  The 

group is considering networking 

with other groups or 

Group has successfully 

cooperated with other 

organizations (other than the 

project) in 2 or more actions.  

There has been group-to-group 

cooperation and activities.  It is an 
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organizations (other than the 

project). 

active part of a Federation of 

groups 
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APPENDIX B 

INFORMED CONSENT FORM-ENGLISH 

(Read to all participants) 

We represent The Leprosy Mission in Bangladesh. We have been running some 

development activities in Rangpur Division for several years and want to understand if 

they are helping people. To help us understand the changes brought about in people’s 

lives we plan to compare the changes in the lives of people who have participated in our 

development activities with those who have not had an opportunity to participate yet. As 

a current \or potential group member in our projects we would like to ask you some 

questions. 

(Read if participant is a group member) 

As a group member you have already heard from the animator that we will be 

asking some questions. The questions will help us understand your daily activities and 

social participation. They will also help us understand how you view your life. The 

questions will take about an hour of your time. We will come back and ask you the same 

questions after 2 years to see what has changed. 

Your participation will benefit you by helping us and other organisations 

understand the benefits you receive as a group member, and it will make it possible for 

others to enjoy the benefits in the future. 

(Read if participant is not currently a group member) 

Based on our current plan, we would like you to be a group member after 2 years 

time. In the meantime, we would like to ask you some questions to help us understand 

your life now. The questions will help us understand your daily activities and social 

participation. They will also help us understand how you view your life. The questions 

will take about 2 hours of your time. We will need to come back and ask you the same 

questions in 2 years to see what has changed. 

Your participation could benefit you by making it possible to run further group 

development so you can join a group in the future. Group members express the 

following benefits of group membership: access to capital, helping you access your 

rights, better community acceptance, access to safe water and more access to education 

for your children. 

(Read to all) 
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You will not receive any money for your time or for answering the questions. 

We will not earn any money from the answers you give us.  

You may choose not to participate in the questions. As a group member, we will 

not inform the animator or other group members of your decision.  

The information you give us will be treated as confidential and your answers 

will not be linked with your name.  Your participation is voluntary and you can 

withdraw from the study at any time. If you feel uncomfortable answering a question, 

you may chose not to answer. In the unlikely event that the questions cause you 

emotional discomfort, we will arrange for a trained counsellor to meet with you. 

Do you agree to participate in this study, as explained to you above? 

(yes)          (no)  

Participant’s signature / thumb print 

 

 

Name participant:__________________________________ 

 

Date  / /  

 

Name of interviewer:____________________________________  

 

Date : / /  
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APPENDIX C 

INFORMED CONSENT BANGLA 
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Appendix D 

BMRC Ethical Approval 
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Appendix E 

Griffith University Ethical Approval 

         GRIFFITH UNIVERSITY HUMAN RESEARCH ETHICS COMMITTEE 

 

                                                       13-Jan-2012 

 

Dear Dr. Dorsett 

 

I write further to the additional information provided in relation 

to the conditional approval granted to your application for ethical 

clearance for your project "Impact of Community Based 

Rehabilitation interventions in five districts in North-West 

Bangladesh" (GU Ref No: HSV/23/11/HREC). 

 

This is to confirm receipt of the remaining required information, 

assurances or amendments to this protocol. 

 

 

Consequently, I reconfirm my earlier advice that you are authorised 

to immediately commence this research on this basis. 

 

The standard conditions of approval attached to our previous 

correspondence about this protocol continue to apply. 

 

Regards 

 

 

Dr Gary Allen 

Manager, Research Ethics 

Office for Research 

G39 room 3.55 Gold Coast Campus 

Griffith University 

ph: 3735 5585 

fax: 07 5552 9058 

email: g.allen@griffith.edu.au 

web:  

 

Cc:  

 

At this time all researchers are reminded that the Griffith 

University Code for the Responsible Conduct of Research provides 

guidance to researchers in areas such as conflict of interest, 

authorship, storage of data, & the training of research students. 

You can find further information, resources and a link to the 

University's Code by visiting 

http://www62.gu.edu.au/policylibrary.nsf/xupdatemonth/e7852d226231d

2b44a25750c0062f457?opendocument 

PRIVILEGED,  PRIVATE AND CONFIDENTIAL 

This email and any files transmitted with it are intended solely 

for the use of the addressee(s) and may contain information which 

is confidential or privileged. If you receive this email and you 

are not the addressee(s) [or responsible for delivery of the email 

to the addressee(s)], please disregard the contents of the email, 

delete the email and notify the author immediately
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 Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  

Appendix F 

Analysis of Variance for Cohort 1 & 2 

Anova Table (Type II tests) 

WHOQOL-BREF Environment 

Change in WHOQOL-BREF Environment ~ Cohort + Religion 

 Sum Sq Df F value Pr(>F)  

Cohort 2667  1  13.6805  0.0002326 ***  

ReligionA 1109  1  5.6876  0.0173346 *  

Residuals 145263  745     

 

Change in WHOQOL-BREF Environment ~ Cohort + Household size 

 Sum Sq Df F value Pr(>F)  

Cohort 1737  1  8.7441  0.003199 **  

MiFamMem 9  1  0.0467  0.829016  

Residuals 155585  783     

 

Change in WHOQOL-BREF Environment ~ Cohort + Disability Status 

 Sum Sq Df F value Pr(>F)  

Cohort 1761  1  8.9305  0.002893 **  

Status 1768  4  2.2408  0.063045 .  

Residuals 153827  780     

 

  



IMPACT OF CBR IN NW BANGLADESH 209 

 

 Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  

Change in WHOQOL-BREF Environment ~ Cohort + Leprosy Disability 

 Sum Sq Df F value Pr(>F)  

Cohort 265  1  1.2052 0.2730  

MaxDisScore2 689  3  1.0454 0.3724  

Residuals 85214  388     

 

 Change in WHOQOL-BREF Environment ~ Cohort + baseline house ownership 

 Sum Sq Df F value Pr(>F)  

Cohort 1688  1  8.4944  0.003664 **  

MiHouseown 1  1  0.0055  0.940707  

Residuals 155593  783     

 

Change in WHOQOL-BREF Environment ~ Cohort + Land Ownership 

 Sum Sq Df F value Pr(>F)  

Cohort 1341  1  6.7872  0.00936 **  

LandGr 452  4  0.5718  0.68320  

Residuals 151317  766     

 

Change in WHOQOL-BREF Environment ~ Cohort + Number of rooms in house 

 Sum Sq Df F value Pr(>F)  

Cohort 2055  1  10.6293  0.001162 **  

MiRooms2 1028  4  1.3295  0.257236  

Residuals 150042  776     

 

  



IMPACT OF CBR IN NW BANGLADESH 210 

 

 Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  

Change in WHOQOL-BREF Environment ~ Cohort + Wall Materials 

 Sum Sq Df F value Pr(>F)  

Cohort 1657  1  8.5784  0.003504 **  

Wall1Def2 1564  2  4.0497  0.017806 *  

Residuals 145996  756     

 

Change in WHOQOL-BREF Environment ~ Cohort + Average number of meals per 

day 

 Sum Sq Df F value Pr(>F)  

Cohort 1436  1  7.2374  0.007295 **  

MiDailyMeal2 1170  1  5.8948  0.015414 *  

Residuals 152973  771     

 

Change in WHOQOL-BREF Environment ~ Cohort + number of days with no food in a 

month 

 Sum Sq Df F value Pr(>F)  

Cohort 1638  1  8.2628  0.004157 **  

MealMissMoGr 732  3  1.2300  0.297718  

Residuals 154863  781     

 

Change in WHOQOL-BREF Environment ~ Cohort + Occupation 

 Sum Sq Df F value Pr(>F)  

Cohort 1375  1  7.0137  0.008253 **  

Occ12 3317  7  2.4177  0.018760 *  

Residuals 152277  777     

 

  



IMPACT OF CBR IN NW BANGLADESH 211 

 

 Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  

Change in WHOQOL-BREF Environment ~ Cohort + Household Income 

 Sum Sq Df F value Pr(>F)  

Cohort 1709  1  8.6009  0.003458 **  

MiHH 1  1  0.0075  0.930973  

Residuals 155593  783     

 

Change in WHOQOL-BREF Environment ~ Cohort + Per capita income ranked 

 Sum Sq Df F value Pr(>F)  

Cohort 1659  1  8.3318  0.004003 **  

MiPerCapRank 77  3  0.1283  0.943296  

Residuals 155518  781     

 

Change in WHOQOL-BREF Environment ~ Cohort + Personal income (monthly) 

 Sum Sq Df F value Pr(>F)  

Cohort 1278  1  6.4807  0.01110 *  

MiPersInc 1235  1  6.2661  0.01251 *  

Residuals 154359  783     

 

Change in WHOQOL-BREF Environment ~ Cohort + Outstanding loans 

 Sum Sq Df F value Pr(>F)  

Cohort 1402  1  7.1108  0.007821 **  

LoanRank 1770  4  2.2436  0.062751 .  

Residuals 153824  780     

 

  



IMPACT OF CBR IN NW BANGLADESH 212 

 

 Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  

Change in WHOQOL-BREF Environment ~ Cohort + Able to take loans from another 

group 

 Sum Sq Df F value Pr(>F)  

Cohort 1653  1  8.3197  0.004029 **  

MiLoanGrp 11  1  0.0551  0.814410  

Residuals 155583  783     

 

Change in WHOQOL-BREF Environment ~ Cohort + Access to Government Old Age 

allowance 

 Sum Sq Df F value Pr(>F)  

Cohort 1616  1  8.1131  0.004516 **  

MiGOBAge 12  1  0.0582  0.809389  

Residuals 148555  746     

 

 

 

Change in WHOQOL-BREF Environment ~ Cohort + Access to Government Disability 

allowance 

 Sum Sq Df F value Pr(>F)  

Cohort 1799  1  9.0488  0.002716 **  

MiGOBDis 54  1  0.2695  0.603786  

Residuals 150299  756     

 

  



IMPACT OF CBR IN NW BANGLADESH 213 

 

 Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  

Change in WHOQOL-BREF Environment ~ Cohort + baseline SALSA score 

 Sum Sq Df F value Pr(>F)  

Cohort 283  1  1.4491 0.2293  

S1Score 8  1  0.0400 0.8415  

Residuals 82915  425     

 

Change in WHOQOL-BREF Environment ~ Cohort + baseline P-Scale score 

 Sum Sq Df F value Pr(>F)  

Cohort 1682  1  8.6287  0.003417 **  

P1Score 262  1  1.3445  0.246629  

Residuals 137852  707     

 

Change in WHOQOL-BREF Environment ~ Cohort + baseline WHOQOL-BREF 

physical domain score 

 Sum Sq Df F value Pr(>F)  

Cohort 2289  1  11.905  0.0005898 ***  

W1PhysScore 5055  1  26.293  3.701e-07 ***  

Residuals 150539  783     

 

Change in WHOQOL-BREF Environment ~ Cohort + baseline WHOQOL-BREF 

Social domain score 

 Sum Sq Df F value Pr(>F)  

Cohort 2507  1  13.198  0.0002985 ***  

W1SocScore 6855  1  36.086  2.89e-09  ***  

Residuals 148739  783     

 

 



IMPACT OF CBR IN NW BANGLADESH 214 

 

 Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  

Change in WHOQOL-BREF Environment ~ Cohort + baseline WHOQOL-BREF 

Environment domain score 

 Sum Sq Df F value Pr(>F)  

Cohort 994  1  7.7852  0.005396  **  

W1EnvScore 55629  1  435.7286  < 2.2e-16 ***  

Residuals 99965  783     

 

WHOQOL-BREF Physical 

Change in WHOQOL-BREF Physical ~ Cohort + Religion 

 Sum Sq Df F value Pr(>F)  

Cohort 1882  1  7.8394  0.005244 **  

ReligionA 441  1  1.8371  0.175701  

Residuals 178883  745     

 

Change in WHOQOL-BREF Physical ~ Cohort + Household size 

 Sum Sq Df F value Pr(>F)  

Cohort 2284  1  9.3860  0.002261 **  

MiFamMem 280  1  1.1507  0.283738  

Residuals 190513  783     

 

Change in WHOQOL-BREF Physical ~ Cohort + Disability Status 

 Sum Sq Df F value Pr(>F)  

Cohort 2372  1  9.8273  0.001784 **  

Status 2500  4  2.5895  0.035623 *  

Residuals 188293  780     

 

  



IMPACT OF CBR IN NW BANGLADESH 215 

 

 Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  

Change in WHOQOL-BREF Physical ~ Cohort + Leprosy Disability 

 Sum Sq Df F value Pr(>F)  

Cohort 1250  1  4.8990  0.02745 *  

MaxDisScore2 185  3  0.2412  0.86755  

Residuals 99016  388     

 

Change in WHOQOL-BREF Physical ~ Cohort + baseline house ownership 

 Sum Sq Df F value Pr(>F)  

Cohort 2313  1  9.4924  0.002135 **  

MiHouseown 1  1  0.0043  0.947867  

Residuals 190792  783     

 

Change in WHOQOL-BREF Physical ~ Cohort +Land Ownership 

 Sum Sq Df F value Pr(>F)  

Cohort 2581  1  10.5398  0.001219 **  

LandGr 702  4  0.7168  0.580558  

Residuals 187575  766     

 

Change in WHOQOL-BREF Physical ~ Cohort +Number of rooms in house 

 Sum Sq Df F value Pr(>F)  

Cohort 1462  1  6.2068  0.01293 *  

MiRooms2 1677  4  1.7801  0.13084  

Residuals 182759  776     

 

  



IMPACT OF CBR IN NW BANGLADESH 216 

 

 Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  

Change in WHOQOL-BREF Physical ~ Cohort + Wall Materials 

 Sum Sq Df F value Pr(>F)  

Cohort 2284  1  9.3205  0.002345 **  

Wall1Def2 204  2  0.4153  0.660324  

Residuals 185265  756     

 

Change in WHOQOL-BREF Physical ~ Cohort + Average number of meals per day  

 Sum Sq Df F value Pr(>F)  

Cohort 2432  1  10.0228  0.001607 **  

MiDailyMeal2 1107  1  4.5608  0.033027 *  

Residuals 187065  771     

 

Change in WHOQOL-BREF Physical ~ Cohort + number of days with no food in a 

month 

 Sum Sq Df F value Pr(>F)  

Cohort 2093  1  8.5945  0.00347 **  

MealMissMoGr 584  3  0.7989  0.49467  

Residuals 190209  781     

 

Change in WHOQOL-BREF Physical ~ Cohort + Occupation 

 Sum Sq Df F value Pr(>F)  

Cohort 2287  1  9.3341  0.002326 **  

Occ12 392  7  0.2282  0.978599  

Residuals 190401  777     

 

  



IMPACT OF CBR IN NW BANGLADESH 217 

 

 Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  

Change in WHOQOL-BREF Physical ~ Cohort + Household Income  

 Sum Sq Df F value Pr(>F)  

Cohort 2081  1  8.5617  0.003532 **  

MiHH 465  1  1.9136  0.166962  

Residuals 190328  783     

 

Change in WHOQOL-BREF Physical ~ Cohort + Per capita income ranked 

 Sum Sq Df F value Pr(>F)  

Cohort 2113  1  8.6695  0.003332 **  

MiPerCapRank 425  3  0.5816  0.627189  

Residuals 190368  781     

 

Change in WHOQOL-BREF Physical ~ Cohort + Personal income (monthly) 

 Sum Sq Df F value Pr(>F)  

Cohort 2293  1  9.4122  0.00223 **  

MiPersInc 16  1  0.0673  0.79544  

Residuals 190777  783     

 

Change in WHOQOL-BREF Physical ~ Cohort + Outstanding loans 

 Sum Sq Df F value Pr(>F)  

Cohort 2229  1  9.1494  0.00257 **  

LoanRank 734  4  0.7530  0.55615  

Residuals 190059  780     

 

  



IMPACT OF CBR IN NW BANGLADESH 218 

 

 Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  

Change in WHOQOL-BREF Physical ~ Cohort + Able to take loans from another group 

 Sum Sq Df F value Pr(>F)  

Cohort 2071  1  8.5190  0.003615 **  

MiLoanGrp 447  1  1.8399  0.175349  

Residuals 190346  783     

 

Change in WHOQOL-BREF Physical ~ Cohort + Access to Government Old Age 

allowance  

 Sum Sq Df F value Pr(>F)  

Cohort 2029  1  8.3154  0.004044 **  

MiGOBAge 875  1  3.5848  0.058697 .  

Residuals 182063  746     

 

Change in WHOQOL-BREF Physical ~ Cohort + Access to Government Disability 

allowance 

 Sum Sq Df F value Pr(>F)  

Cohort 2174  1  8.8831  0.002971 **  

MiGOBDis 7  1  0.0301  0.862245  

Residuals 185026  756     

 

Change in WHOQOL-BREF Physical ~ Cohort + baseline SALSA score 

 Sum Sq Df F value Pr(>F)  

Cohort 784  1  3.2247  0.07324 .  

S1Score 969  1  3.9839  0.04657 *  

Residuals 103387  425     

 

  



IMPACT OF CBR IN NW BANGLADESH 219 

 

 Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  

Change in WHOQOL-BREF Physical ~ Cohort + baseline P-Scale score 

 Sum Sq Df F value Pr(>F)  

Cohort 634  1  2.7697  0.09651  .  

P1Score 3845  1  16.8055  4.622e-05 ***  

Residuals 161745  707     

 

Change in WHOQOL-BREF Physical ~ Cohort + baseline WHOQOL-BREF physical 

domain score 

 Sum Sq Df F value Pr(>F)  

Cohort 1074  1  5.2831 0.0218  *  

W1PhysScore 31565  1  155.2223  ***  

Residuals 159228  783     

 

Change in WHOQOL-BREF Physical ~ Cohort + baseline WHOQOL-BREF Social 

domain score 

 Sum Sq Df F value Pr(>F)  

Cohort 1965  1  8.1427  0.004438 **  

W1SocScore 1794  1  7.4331  0.006546 **  

Residuals 188999  783     

 

  



IMPACT OF CBR IN NW BANGLADESH 220 

 

 Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  

Change in WHOQOL-BREF Physical ~ Cohort + baseline WHOQOL-BREF 

Environment domain score 

 Sum Sq Df F value Pr(>F)  

Cohort 4995  1  21.195  4.838e-06 ***  

W1EnvScore 6268  1  26.599  3.174e-07 ***  

Residuals 184524  783     

 

 

WHOQOL-BREF Psychological 

Change in WHOQOL-BREF Psychological ~ Cohort + Religion 

 Sum Sq Df F value Pr(>F)  

Cohort 7297  1  26.8510  2.832e-07 ***  

ReligionA 857  1  3.1525  0.07622  .  

Residuals 202451  745     

 

Change in WHOQOL-BREF Psychological ~ Cohort + Household size 

 Sum Sq Df F value Pr(>F)  

Cohort 9070  1  32.5773  1.625e-08 ***  

MiFamMem 115  1  0.4144  0.5199   

Residuals 218002  783     

 

  



IMPACT OF CBR IN NW BANGLADESH 221 

 

 Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  

Change in WHOQOL-BREF Psychological ~ Cohort + Disability Status 

 Sum Sq Df F value Pr(>F)  

Cohort 8543  1  30.651  4.222e-08 ***  

Status 707  4  0.634  0.6383   

Residuals 217411  780     

 

Change in WHOQOL-BREF Psychological ~ Cohort + Leprosy Disability 

 Sum Sq Df F value Pr(>F)  

Cohort 2588  1  8.9848  0.002897 **  

MaxDisScore2 1581  3  1.8298  0.141181  

Residuals 111769  388     

 

Change in WHOQOL-BREF Psychological ~ Cohort + baseline house ownership 

 Sum Sq Df F value Pr(>F)  

Cohort 8971  1  32.2143  1.945e-08 
**

*  

MiHouseown 73  1  0.2625  0.6086   

Residuals 218045  783     

 

Change in WHOQOL-BREF Psychological ~ Cohort + Land Ownership 

 Sum Sq Df F value Pr(>F)  

Cohort 8644  1  30.988  3.592e-08 ***  

LandGr 483  4  0.433  0.7848   

Residuals 213667  766     

 

  



IMPACT OF CBR IN NW BANGLADESH 222 

 

 Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  

Change in WHOQOL-BREF Psychological ~ Cohort + Number of rooms in house 

 Sum Sq Df F value Pr(>F)  

Cohort 6440  1  23.6220  1.419e-06 ***  

MiRooms2 1159  4  1.0631  0.3737   

Residuals 211555  776     

 

Change in WHOQOL-BREF Psychological ~ Cohort + Wall Materials 

 Sum Sq Df F value Pr(>F)  

Cohort 7732  1  27.4700  2.072e-07 ***  

Wall1Def2 542  2  0.9624  0.3824   

Residuals 212783  756     

 

Change in WHOQOL-BREF Psychological ~ Cohort + Average number of meals per 

day 

 Sum Sq Df F value Pr(>F)  

Cohort 9263  1  33.8025  8.931e-09 ***  

MiDailyMeal2 689  1  2.5137  0.1133   

Residuals 211276  771     

 

Change in WHOQOL-BREF Psychological ~ Cohort + number of days with no 

food in a month 

 Sum Sq Df F value Pr(>F)  

Cohort 9411  1  33.7802  8.987e-09 ***  

MealMissMoGr 539  3  0.6451  0.5862   

Residuals 217579  781     

 

  



IMPACT OF CBR IN NW BANGLADESH 223 

 

 Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  

Change in WHOQOL-BREF Psychological ~ Cohort + Occupation 

 Sum Sq Df F value Pr(>F)  

Cohort 7334  1  26.5566  3.248e-07 ***  

Occ12 3524  7  1.8231  0.07981  .  

Residuals 214593  777     

 

Change in WHOQOL-BREF Psychological ~ Cohort + Household Income 

 Sum Sq Df F value Pr(>F)  

Cohort 8985  1  32.263  1.899e-08 ***  

MiHH 50  1  0.181  0.6706   

Residuals 218067  783     

 

Change in WHOQOL-BREF Psychological ~ Cohort + Per capita income ranked 

 Sum Sq Df F value Pr(>F)  

Cohort 8913  1  32.0023  2.161e-08 ***  

MiPerCapRank 602  3  0.7204  0.54   

Residuals 217516  781     

 

Change in WHOQOL-BREF Psychological ~ Cohort + Personal income (monthly) 

 Sum Sq Df F value Pr(>F)  

Cohort 8279  1  29.7620  6.556e-08 ***  

MiPersInc 298  1  1.0719  0.3008   

Residuals 217820  783     

 

  



IMPACT OF CBR IN NW BANGLADESH 224 

 

 Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  

Change in WHOQOL-BREF Psychological ~ Cohort + Outstanding loans 

 Sum Sq Df F value Pr(>F)  

Cohort 8512  1  30.7536  4.012e-08 ***  

LoanRank 2217  4  2.0024  0.09235  .  

Residuals 215901  780     

 

Change in WHOQOL-BREF Psychological ~ Cohort + Able to take loans from another 

group 

 Sum Sq Df F value Pr(>F)  

Cohort 8647  1  31.0438  3.471e-08 ***  

MiLoanGrp 26  1  0.0942  0.759   

Residuals 218092  783     

 

Change in WHOQOL-BREF Psychological ~ Cohort + Access to Government Old 

Age allowance 

 Sum Sq Df F value Pr(>F)  

Cohort 7619  1  27.9209  1.661e-07 ***  

MiGOBAge 82  1  0.2992  0.5846   

Residuals 203573  746     

 

  



IMPACT OF CBR IN NW BANGLADESH 225 

 

 Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  

Change in WHOQOL-BREF Psychological ~ Cohort + Access to Government 

Disability allowance 

 Sum Sq Df F value Pr(>F)  

Cohort 7825  1  27.9558  1.626e-07 ***  

MiGOBDis 53  1  0.1876  0.665   

Residuals 211600  756     

 

Change in WHOQOL-BREF Psychological ~ Cohort + baseline SALSA score 

 Sum Sq Df F value Pr(>F)  

Cohort 2280  1  8.4217  0.003901 **  

S1Score 716  1  2.6440  0.104685  

Residuals 115062  425     

 

Change in WHOQOL-BREF Psychological ~ Cohort + baseline P-Scale score 

 Sum Sq Df F value Pr(>F)  

Cohort 2898  1  10.621  0.001172  **  

P1Score 4344  1  15.925  7.279e-05 ***  

Residuals 192880  707     

 

Change in WHOQOL-BREF Psychological ~ Cohort + baseline WHOQOL-BREF 

physical domain score 

 Sum Sq Df F value Pr(>F)  

Cohort 7290  1  27.395  2.133e-07 ***  

W1PhysScore 9758  1  36.669  2.172e-09 ***  

Residuals 208360  783     

 

  



IMPACT OF CBR IN NW BANGLADESH 226 

 

 Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  

Change in WHOQOL-BREF Psychological ~ Cohort + baseline WHOQOL-BREF 

Social domain score 

 Sum Sq Df F value Pr(>F)  

Cohort 7319  1  27.108  2.46e-07 ***  

W1SocScore 6709  1  24.848  7.64e-07 ***  

Residuals 211409  783     

 

Change in WHOQOL-BREF Psychological ~ Cohort + baseline WHOQOL-BREF 

Environment domain score 

 Sum Sq Df F value Pr(>F)  

Cohort 15366  1  58.498  5.973e-14 ***  

W1EnvScore 12443  1  47.369  1.206e-11 ***  

Residuals 205675  783     

 

 

WHOQOL-BREF Social 

Change in WHOQOL-BREF Social ~ Cohort + Religion 

 Sum Sq Df F value Pr(>F)  

Cohort 16714  1  40.3349  3.722e-10 ***  

ReligionA 31  1  0.0749  0.7844   

Residuals 308304  744     

 

 

  



IMPACT OF CBR IN NW BANGLADESH 227 

 

 Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  

Change in WHOQOL-BREF Social ~ Cohort + Household size 

 Sum Sq Df F value Pr(>F)  

Cohort 18154  1  44.2115  5.531e-11 ***  

MiFamMem 1019  1  2.4827  0.1155   

Residuals 321108  782     

 

Change in WHOQOL-BREF Social ~ Cohort + Disability Status 

 Sum Sq Df F value Pr(>F)  

Cohort 15160  1  37.3369  1.569e-09 ***  

Status 5819  4  3.5825  0.006631  **  

Residuals 316309  779     

 

Change in WHOQOL-BREF Social ~ Cohort + Leprosy Disability 

 Sum Sq Df F value Pr(>F)  

Cohort 8051  1  18.794  1.86e-05 ***  

MaxDisScore2 2014  3  1.567  0.1969   

Residuals 165796  387     

 

Change in WHOQOL-BREF Social ~ Cohort + baseline house ownership 

 Sum Sq Df F value Pr(>F)  

Cohort 16647  1  40.4219  3.476e-10 ***  

MiHouseown 82  1  0.1996  0.6551   

Residuals 322046  782     

 

  



IMPACT OF CBR IN NW BANGLADESH 228 

 

 Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  

Change in WHOQOL-BREF Social ~ Cohort + Land Ownership 

 Sum Sq Df F value Pr(>F)  

Cohort 17586  1  43.9510  6.358e-11 ***  

LandGr 9708  4  6.0655  8.302e-05 ***  

Residuals 306106  765     

 

Change in WHOQOL-BREF Social ~ Cohort + Number of rooms in house 

 Sum Sq Df F value Pr(>F)  

Cohort 19837  1  48.9035  5.812e-12 ***  

MiRooms2 2464  4  1.5186  0.1948   

Residuals 314363  775     

 

Change in WHOQOL-BREF Social ~ Cohort + Wall Materials 

 Sum Sq Df F value Pr(>F)  

Cohort 14197  1  34.9256  5.183e-09 ***  

Wall1Def2 979  2  1.2045  0.3004   

Residuals 306899  755     

 

Change in WHOQOL-BREF Social ~ Cohort + Average number of meals per day 

 Sum Sq Df F value Pr(>F)  

Cohort 20459  1  50.453  2.782e-12 ***  

MiDailyMeal2 6500  1  16.030  6.838e-05 ***  

Residuals 312239  770     

 

 

  



IMPACT OF CBR IN NW BANGLADESH 229 

 

 Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  

Change in WHOQOL-BREF Social ~ Cohort + number of days with no food in a month 

 Sum Sq Df F value Pr(>F)  

Cohort 18555  1  45.1200  3.572e-11 ***  

MealMissMoGr 1371  3  1.1114  0.3436   

Residuals 320757  780     

 

Change in WHOQOL-BREF Social ~ Cohort + Occupation 

 Sum Sq Df F value Pr(>F)  

Cohort 13233  1  32.3101  1.86e-08 ***  

Occ12 4319  7  1.5066  0.1615   

Residuals 317809  776     

 

Change in WHOQOL-BREF Social ~ Cohort + Household Income 

 Sum Sq Df F value Pr(>F)  

Cohort 18717  1  45.6425  2.772e-11 ***  

MiHH 1449  1  3.5337  0.0605  .  

Residuals 320679  782     

 

Change in WHOQOL-BREF Social ~ Cohort + Per capita income ranked 

 Sum Sq Df F value Pr(>F)  

Cohort 16938  1  41.1022 2.5e-10 ***  

MiPerCapRank 696  3  0.5632 0.6394   

Residuals 321432  780     
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 Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  

Change in WHOQOL-BREF Social ~ Cohort + Personal income (monthly) 

 Sum Sq Df F value Pr(>F)  

Cohort 17190  1  41.7298  1.841e-10 ***  

MiPersInc 1  1  0.0023  0.962   

Residuals 322127  782     

 

Change in WHOQOL-BREF Social ~ Cohort + Outstanding loans 

 Sum Sq Df F value Pr(>F)  

Cohort 18495  1  44.9936 3.8e-11 ***  

LoanRank 1905  4  1.1586 0.3278   

Residuals 320223  779     

 

Change in WHOQOL-BREF Social ~ Cohort + Able to take loans from another group 

 Sum Sq Df F value Pr(>F)  

Cohort 16959  1  41.1788  2.406e-10 ***  

MiLoanGrp 71  1  0.1712  0.6792   

Residuals 322057  782     

 

Change in WHOQOL-BREF Social ~ Cohort + Access to Government Old Age 

allowance 

 Sum Sq Df F value Pr(>F)  

Cohort 20208  1  49.1199  5.398e-12 ***  

MiGOBAge 1  1  0.0022  0.9624   

Residuals 306497  745     
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 Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  

Change in WHOQOL-BREF Social ~ Cohort + Access to Government Disability 

allowance 

 Sum Sq Df F value Pr(>F)  

Cohort 18406  1  44.4318  5.083e-11 ***  

MiGOBDis 6  1  0.0153  0.9017   

Residuals 312758  755     

 

Change in WHOQOL-BREF Social ~ Cohort + baseline SALSA score 

 Sum Sq Df F value Pr(>F)  

Cohort 5664  1  13.7595  0.0002353 ***  

S1Score 60  1  0.1449  0.7036341  

Residuals 174951  425     

 

Change in WHOQOL-BREF Social ~ Cohort + baseline P-Scale score 

 Sum Sq Df F value Pr(>F)  

Cohort 9487  1  24.7626  8.154e-07 ***  

P1Score 1994  1  5.2038  0.02283  *  

Residuals 270488  706     

 

Change in WHOQOL-BREF Social ~ Cohort + baseline WHOQOL-BREF physical 

domain score 

 Sum Sq Df F value Pr(>F)  

Cohort 16038  1  39.397  5.727e-10 ***  

W1PhysScore 3784  1  9.295  0.002375  **  

Residuals 318344  782     
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 Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  

Change in WHOQOL-BREF Social ~ Cohort + baseline WHOQOL-BREF Social 

domain 

 Sum Sq Df F value Pr(>F)  

Cohort 8399  1  36.991  1.856e-09 ***  

W1SocScore 144565  1  636.677  < 2.2e-16 ***  

Residuals 177563  782     

 

Change in WHOQOL-BREF Social ~ Cohort + baseline WHOQOL-BREF 

Environment domain score 

 Sum Sq Df F value Pr(>F)  

Cohort 23190  1  57.592  9.185e-14 ***  

W1EnvScore 7248  1  18.001  2.473e-05 ***  

Residuals 314880  782     

 

P-Scale 

Change in P-Scale ~ Cohort + Religion 

 Sum Sq Df F value Pr(>F)  

Cohort 25263  1  147.1462  ***  

ReligionA 109  1  0.6323 0.4268   

Residuals 114343  666     

 

Change in P-Scale ~ Cohort + Household size 

 Sum Sq Df F value Pr(>F)  

Cohort 25488  1  149.488  ***  

MiFamMem 70  1  0.412 0.5212   

Residuals 119181  699     
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 Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  

Change in P-Scale ~ Cohort + Disability Status 

 Sum Sq Df F value Pr(>F)  

Cohort 22842  1  135.1604  ***  

Status 1291  2  3.8192 0.0224  *  

Residuals 117960  698     

 

Change in P-Scale ~ Cohort + Leprosy Disability 

 Sum Sq Df F value Pr(>F)  

Cohort 17989  1  93.2559  ***  

MaxDisScore2 1060  3  1.8319 0.1408   

Residuals 74457  386     

 

Change in P-Scale ~ Cohort + baseline house ownership 

 Sum Sq Df F value Pr(>F)  

Cohort 23096  1  136.3670 < 2e-16  ***  

MiHouseown 862  1  5.0897 0.02438  *  

Residuals 118389  699     

 

Change in P-Scale ~ Cohort + Land Ownership 

 Sum Sq Df F value Pr(>F)  

Cohort 23196  1  137.8551 < 2e-16  ***  

LandGr 1975  4  2.9338 0.02013  *  

Residuals 114922  683     
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 Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  

Change in P-Scale ~ Cohort + Number of rooms in house  

 Sum Sq Df F value Pr(>F)  

Cohort 22266  1  129.9150  ***  

MiRooms2 304  4  0.4436 0.7771   

Residuals 118771  693     

 

Change in P-Scale ~ Cohort + Wall Materials 

 Sum Sq Df F value Pr(>F)  

Cohort 26679  1  160.6195  < 2.2e-16 ***  

Wall1Def2 2060  2  6.2021  0.002142  **  

Residuals 112450  677     

 

Change in P-Scale ~ Cohort + Average number of meals per day 

 Sum Sq Df F value Pr(>F)  

Cohort 26375  1  156.0703  ***  

MiDailyMeal2 415  1  2.4586 0.1173   

Residuals 116269  688     

 

Change in P-Scale ~ Cohort + number of days with no food in a month 

 Sum Sq Df F value Pr(>F)  

Cohort 24158  1  141.584  ***  

MealMissMoGr 326  3  0.636 0.592   

Residuals 118926  697     
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 Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  

Change in P-Scale ~ Cohort + Occupation 

 Sum Sq Df F value Pr(>F)  

Cohort 19530  1  116.4714 < 2e-16  ***  

Occ12 3047  7  2.5955 0.01197  *  

Residuals 116205  693     

 

Change in P-Scale ~ Cohort + Household Income 

 Sum Sq Df F value Pr(>F)  

Cohort 25401  1  149.0301  ***  

MiHH 114  1  0.6689 0.4137   

Residuals 119137  699     

 

Change in P-Scale ~ Cohort + Per capita income ranked 

 Sum Sq Df F value Pr(>F)  

Cohort 24275  1  143.7477 < 2e-16  ***  

MiPerCapRank 1548  3  3.0554 0.02783  *  

Residuals 117703  697     

 

Change in P-Scale ~ Cohort + Personal income (monthly) 

 Sum Sq Df F value Pr(>F)  

Cohort 25205  1  147.7830  ***  

MiPersInc 34  1  0.2018 0.6534   

Residuals 119217  699     
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 Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  

Change in P-Scale ~ Cohort + Outstanding loans 

 Sum Sq Df F value Pr(>F)  

Cohort 25400  1  149.2947  ***  

LoanRank 840  4  1.2342 0.2949   

Residuals 118411  696     

 

Change in P-Scale ~ Cohort + Able to take loans from another group 

 Sum Sq Df F value Pr(>F)  

Cohort 25031  1  146.7570  ***  

MiLoanGrp 30  1  0.1753 0.6756   

Residuals 119221  699     

 

Change in P-Scale ~ Cohort + Access to Government Old Age allowance 

 Sum Sq Df F value Pr(>F)  

Cohort 23320  1  137.8979  ***  

MiGOBAge 423  1  2.5032 0.1141   

Residuals 112457  665     

 

Change in P-Scale ~ Cohort + Access to Government Disability allowance 

 Sum Sq Df F value Pr(>F)  

Cohort 24350  1  142.0139  ***  

MiGOBDis 59  1  0.3466 0.5562   

Residuals 115568  674     
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 Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  

Change in P-Scale ~ Cohort + baseline SALSA score 

 Sum Sq Df F value Pr(>F)  

Cohort 11041  1  58.607  1.324e-13 ***  

S1Score 1937  1  10.284  0.001444  **  

Residuals 79499  422     

 

Change in P-Scale ~ Cohort + baseline P-Scale score 

 Sum Sq Df F value Pr(>F)  

Cohort 6545  1  46.796  1.722e-11 ***  

P1Score 21486  1  153.621  < 2.2e-16 ***  

Residuals 97765  699     

 

Change in P-Scale ~ Cohort + baseline WHOQOL-BREF physical domain score 

 Sum Sq Df F value Pr(>F)  

Cohort 23782  1  141.0041  < 2.2e-16 ***  

W1PhysScore 1357  1  8.0478  0.004688  **  

Residuals 117894  699     

 

Change in P-Scale ~ Cohort + baseline WHOQOL-BREF Social domain 

 Sum Sq Df F value Pr(>F)  

Cohort 23147  1  138.486  < 2.2e-16 ***  

W1SocScore 2417  1  14.459  0.0001558 ***  

Residuals 116835  699     
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 Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  

Change in P-Scale ~ Cohort + baseline WHOQOL-BREF Environment domain score 

 Sum Sq Df F value Pr(>F)  

Cohort 23929  1  140.3146  ***  

W1EnvScore 43  1  0.2508 0.6167   

Residuals 119209  699     

 

SALSA 

Change in SALSA ~ Cohort + Religion 

 Sum Sq Df F value Pr(>F)  

Cohort 5984  1  46.597  3.449e-11 ***  

ReligionA 420  1  3.271  0.0713  .  

Residuals 48926  381     

 

Change in SALSA ~ Cohort + Household size 

 Sum Sq Df F value Pr(>F)  

Cohort 6670  1  51.9370  2.943e-12 ***  

MiFamMem 3  1  0.0269  0.8699   

Residuals 50600  394     

 

Change in SALSA ~ Cohort + Disability Status 

 Sum Sq Df F value Pr(>F)  

Cohort 6696  1  52.0442  2.815e-12 ***  

Status 38  2  0.1477  0.8628   

Residuals 50565  393     
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 Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  

Change in SALSA ~ Cohort + Leprosy Disability 

 Sum Sq Df F value Pr(>F)  

Cohort 6730  1  49.5350  1.076e-11 ***  

MaxDisScore2 954  3  2.3416  0.07307  .  

Residuals 46330  341     

 

Change in SALSA ~ Cohort + baseline house ownership 

 Sum Sq Df F value Pr(>F)  

Cohort 6764  1  52.7662  2.027e-12 ***  

MiHouseown 100  1  0.7782  0.3782   

Residuals 50504  394     

 

Change in SALSA ~ Cohort + Land Ownership 

 Sum Sq Df F value Pr(>F)  

Cohort 6310  1  48.7304  1.279e-11 ***  

LandGr 295  4  0.5697  0.6848   

Residuals 50245  388     

 

Change in SALSA ~ Cohort + Number of rooms in house 

 Sum Sq Df F value Pr(>F)  

Cohort 5331  1  41.3057  3.813e-10 ***  

MiRooms2 284  4  0.5499  0.6992   

Residuals 50205  389     
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 Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  

Change in SALSA ~ Cohort + Wall Materials 

 Sum Sq Df F value Pr(>F)  

Cohort 6631  1  51.5984  3.605e-12 ***  

Wall1Def2 261  2  1.0152  0.3633   

Residuals 48965  381     

 

Change in SALSA ~ Cohort + Average number of meals per day 

 Sum Sq Df F value Pr(>F)  

Cohort 6573  1  51.7143  3.329e-12 ***  

MiDailyMeal2 452  1  3.5528  0.06019  .  

Residuals 49319  388     

 

Change in SALSA ~ Cohort + number of days with no food in a month 

 Sum Sq Df F value Pr(>F)  

Cohort 6114  1  48.5513  1.368e-11 ***  

MealMissMoGr 1237  3  3.2744  0.02116  *  

Residuals 49366  392     

 

Change in SALSA ~ Cohort + Occupation 

 Sum Sq Df F value Pr(>F)  

Cohort 5030  1  39.7627  7.813e-10 ***  

Occ12 1525  7  1.7218  0.1024   

Residuals 49079  388     
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 Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  

Change in SALSA ~ Cohort + Household Income 

 Sum Sq Df F value Pr(>F)  

Cohort 6491  1  50.6388  5.282e-12 ***  

MiHH 103  1  0.8003  0.3716   

Residuals 50501  394     

 

Change in SALSA ~ Cohort + Per capita income ranked 

 Sum Sq Df F value Pr(>F)  

Cohort 6219  1  49.5840  8.57e-12 ***  

MiPerCapRank 1437  3  3.8203  0.01016  *  

Residuals 49166  392     

 

Change in SALSA ~ Cohort + Personal income (monthly) 

 Sum Sq Df F value Pr(>F)  

Cohort 6604  1  51.4328  3.692e-12 ***  

MiPersInc 15  1  0.1177  0.7317   

Residuals 50588  394     

 

Change in SALSA ~ Cohort + Outstanding loans 

 Sum Sq Df F value Pr(>F)  

Cohort 5704  1  44.3760  9.22e-11 ***  

LoanRank 348  4  0.6762  0.6088   

Residuals 50256  391     
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 Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  

Change in SALSA ~ Cohort + Able to take loans from another group 

 Sum Sq Df F value Pr(>F)  

Cohort 6255  1  48.8446  1.19e-11 ***  

MiLoanGrp 146  1  1.1382  0.2867   

Residuals 50458  394     

 

Change in SALSA ~ Cohort + Access to Government Old Age allowance 

 Sum Sq Df F value Pr(>F)  

Cohort 5707  1  43.871  1.223e-10 ***  

MiGOBAge 73  1  0.558  0.4555   

Residuals 48649  374     

 

Change in SALSA ~ Cohort + Access to Government Disability allowance 

 Sum Sq Df F value Pr(>F)  

Cohort 5765  1  44.8854  7.598e-11 ***  

MiGOBDis 370  1  2.8821  0.09039  .  

Residuals 48550  378     

 

Change in SALSA ~ Cohort + baseline SALSA score 

 Sum Sq Df F value Pr(>F)  

Cohort 1226  1  11.478  0.0007754 ***  

S1Score 8535  1  79.932  < 2.2e-16 ***  

Residuals 42069  394     
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 Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  

Change in SALSA ~ Cohort + baseline P-Scale score 

 Sum Sq Df F value Pr(>F)  

Cohort 2130  1  17.705  3.197e-05 ***  

P1Score 3200  1  26.602  3.968e-07 ***  

Residuals 47403  394     

 

Change in SALSA ~ Cohort + baseline WHOQOL-BREF physical domain score 

 Sum Sq Df F value Pr(>F)  

Cohort 6010  1  47.4832  2.209e-11 ***  

W1PhysScore 737  1  5.8217  0.01629  *  

Residuals 49867  394     

 

Change in SALSA ~ Cohort + baseline WHOQOL-BREF Social domain 

 Sum Sq Df F value Pr(>F)  

Cohort 6531  1  50.9341  4.623e-12 ***  

W1SocScore 84  1  0.6519  0.4199   

Residuals 50520  394     

 

Change in SALSA ~ Cohort + baseline WHOQOL-BREF Environment domain score 

 Sum Sq Df F value Pr(>F)  

Cohort 6798  1  53.0983  1.746e-12 ***  

W1EnvScore 158  1  1.2367  0.2668   

Residuals 50445  394     
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 Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  

Per Capita Income Change 

Change in per capita income ~ Cohort + Religion 

 Sum Sq Df F value Pr(>F)  

Cohort 5847 1  0.0082  0.9278   

ReligionA 11557080 1  16.2404  6.167e-05 ***  

Residuals 517351391 727     

 

Change in per capita income ~ Cohort + Household size 

 Sum Sq Df F value Pr(>F)  

Cohort 1280813 1  1.8694  0.1719   

MiFamMem 23657974 1  34.5307  6.27e-09  ***  

Residuals 522067942 762     

 

Change in per capita income ~ Cohort +Disability Status 

 Sum Sq Df F value Pr(>F)  

Cohort 628081 1  0.8785  0.3489   

Status 3066504 4  1.0723  0.3691   

Residuals 542659411 759     

 

Change in per capita income ~ Cohort + Leprosy Disability 

 Sum Sq Df F value Pr(>F)  

Cohort 1221236 1  1.6179  0.2042   

MaxDisScore2 881036 3  0.3891  0.7609   

Residuals 288345482 382     
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 Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  

Change in per capita income ~ Cohort + baseline house ownership 

 Sum Sq Df F value Pr(>F)  

Cohort 88026 1  0.1237  0.72511   

MiHouseown 3646033 1  5.1252  0.02386  *  

Residuals 542079883 762     

 

Change in per capita income ~ Cohort + Land Ownership 

 Sum Sq Df F value Pr(>F) 

Cohort 707687 1  0.9893  0.3202  

LandGr 4874406 4  1.7036  0.1473  

Residuals 532919744 745    

 

Change in per capita income ~ Cohort + Number of rooms in house 

 Sum Sq Df F value Pr(>F)  

Cohort 10145 1  0.0143  0.9049   

MiRooms2 6305783 4  2.2203  0.0652  .  

Residuals 536071775 755     

 

Change in per capita income ~ Cohort + Wall Materials 

 Sum Sq Df F value Pr(>F)  

Cohort 343603 1  0.4745  0.491153   

Wall1Def2 8250871 2  5.6967  0.003507  **  

Residuals 532992392 736     
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 Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  

Change in per capita income ~ Cohort + Average number of meals per day 

 Sum Sq Df F value Pr(>F)  

Cohort 167602 1  0.2330  0.62947   

MiDailyMeal2 3543720 1  4.9259  0.02676  *  

Residuals 539558898 750     

 

Change in per capita income ~ Cohort + number of days with no food in a month 

 Sum Sq Df F value Pr(>F)  

Cohort 152340 1  0.2131  0.6445   

MealMissMoGr 2383323 3  1.1112  0.3437   

Residuals 543342593 760     

 

Change in per capita income ~ Cohort + Occupation 

 Sum Sq Df F value Pr(>F)  

Cohort 365720 1  0.5130  0.4740   

Occ12 6819704 7  1.3667  0.2163   

Residuals 538906212 756     

 

Change in per capita income ~ Cohort + Household Income 

 Sum Sq Df F value Pr(>F)  

Cohort 932 1  0.0014  0.9706   

MiHH 23229073 1  33.8769  8.648e-09 ***  

Residuals 522496843 762     
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 Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  

Change in per capita income ~ Cohort + Per capita income ranked 

 Sum Sq Df F value Pr(>F)  

Cohort 81615 1  0.1349  0.7135   

MiPerCapRank 85932215 3  47.3462   ***  

Residuals 459793701 760     

 

Change in per capita income ~ Cohort + Personal income (monthly) 

 Sum Sq Df F value Pr(>F)  

Cohort 264582 1  0.3701  0.5432   

MiPersInc 916746 1  1.2822  0.2578   

Residuals 544809170 762     

 

Change in per capita income ~ Cohort + Outstanding loans 

 Sum Sq Df F value Pr(>F)  

Cohort 1494837 1  2.1102  0.14673   

LoanRank 8058268 4  2.8439  0.02333  *  

Residuals 537667648 759     

 

Change in per capita income ~ Cohort + Able to take loans from another group 

 Sum Sq Df F value Pr(>F)  

Cohort 698952 1  0.9783  0.3229   

MiLoanGrp 1323495 1  1.8525  0.1739   

Residuals 544402421 762     

 

  



IMPACT OF CBR IN NW BANGLADESH 248 

 

 Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  

Change in per capita income ~ Cohort + Access to Government Old Age allowance  

 Sum Sq Df F value Pr(>F)  

Cohort 831875 1  1.2131  0.2711   

MiGOBAge 1767153 1  2.5770  0.1089   

Residuals 498530704 727     

 

Change in per capita income ~ Cohort + Access to Government Disability allowance 

 Sum Sq Df F value Pr(>F)  

Cohort 562595 1  0.7716  0.3800   

MiGOBDis 9505 1  0.0130  0.9091   

Residuals 537370097 737     

 

Change in per capita income ~ Cohort + baseline SALSA score 

 Sum Sq Df F value Pr(>F)  

Cohort 239 1  0.0002  0.9878   

S1Score 463791 1  0.4538  0.5009   

Residuals 425126460 416     

 

Change in per capita income ~ Cohort + baseline P-Scale score 

 Sum Sq Df F value Pr(>F)  

Cohort 527191 1  0.7021  0.4024   

P1Score 937586 1  1.2487  0.2642   

Residuals 518836781 691     
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 Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  

Change in per capita income ~ Cohort + baseline WHOQOL-BREF physical domain 

score 

 Sum Sq Df F value Pr(>F)  

Cohort 570502 1  0.7981  0.3719   

W1PhysScore 1017863 1  1.4239  0.2331   

Residuals 544708053 762     

 

Change in per capita income ~ Cohort + baseline WHOQOL-BREF Social domain 

 Sum Sq Df F value Pr(>F)  

Cohort 607544 1  0.8501  0.3568   

W1SocScore 1118535 1  1.5650  0.2113   

Residuals 544607381 762     

 

Change in per capita income ~ Cohort + baseline WHOQOL-BREF Environment 

domain score 

 Sum Sq Df F value Pr(>F)  

Cohort 563807 1  0.7874  0.3752   

W1EnvScore 124487 1  0.1739  0.6768   

Residuals 545601429 762     

 

 

Generated on: Mon Jun 27 20:54:08 2016 - R2HTML  



IMPACT OF CBR IN NW BANGLADESH 250 

 

 Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  

Appendix G 

Analysis of Variance for Cohort 3 & 4   

Anova Table (Type II tests)  

WHOQOL-BREF Environment 

Change in WHOQOL-BREF Environment ~ Cohort + Gender 

 Sum Sq Df F value Pr(>F)  

Cohort 2418  1  11.0566  0.0009262 ***  

Sex 1317  1  6.0214  0.0143573 *  

Residuals 165768  758     

 

Change in WHOQOL-BREF Environment ~ Cohort + Disability Status 

 Sum Sq Df F value Pr(>F)  

Cohort 2226  1  10.1606  0.001494 **  

Status2 1919  5  1.7519  0.120500  

Residuals 165166  754     

 

Change in WHOQOL-BREF Environment ~ Cohort + Leprosy Disability 

 Sum Sq Df F value Pr(>F) 

Cohort 354  1  1.5212 0.2185 

MaxDisScore2 763  3  1.0936 0.3523 

Residuals 62073  267    
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Change in WHOQOL-BREF Environment ~ Cohort + total Eye/Hand/Foot score 

 Sum Sq Df F value Pr(>F) 

Cohort 464  1  1.9582 0.1628 

EHF2 474  5  0.3997 0.8489 

Residuals 66385  280    

 

Change in WHOQOL-BREF Environment ~ Cohort + baseline house ownership  

 Sum Sq Df F value Pr(>F)  

Cohort 1708  1  7.7629  0.005466 **  

MiHouseown 356  1  1.6180  0.203767  

Residuals 166729  758     

 

Change in WHOQOL-BREF Environment ~ Cohort + Land Ownership 

 Sum Sq Df F value Pr(>F)  

Cohort 2458  1  11.2800  0.0008228 ***  

LandGr 2720  4  3.1208  0.0146273 *  

Residuals 164307  754     

 

Change in WHOQOL-BREF Environment ~ Cohort + Number of rooms in house 

 Sum Sq Df F value Pr(>F)  

Cohort 2230  1  10.1473  0.001505 **  

MiRooms2 1560  4  1.7738  0.132161  

Residuals 165286  752     
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Change in WHOQOL-BREF Environment ~ Cohort + Roof Materials 

 Sum Sq Df F value Pr(>F)  

Cohort 1878  1  8.7133  0.003259 **  

Roof1Def2 97  1  0.4507  0.502217  

Residuals 159743  741     

 

Change in WHOQOL-BREF Environment ~ Cohort + Average number of meals per 

day 

 Sum Sq Df F value Pr(>F)  

Cohort 2760  1  12.722  0.0003843 ***  

MiDailyMeal2 2408  1  11.103  0.0009043 ***  

Residuals 162247  748     

 

Change in WHOQOL-BREF Environment ~ Cohort + Occupation 

 Sum Sq Df F value Pr(>F)  

Cohort 2887  1  13.350  0.0002764 ***  

Occ12 4449  7  2.939  0.0048356 **  

Residuals 162636  752     

 

Change in WHOQOL-BREF Environment ~ Cohort + Household Income 

 Sum Sq Df F value Pr(>F)  

Cohort 1941  1  8.8073  0.003095 **  

MiHH 53  1  0.2384  0.625484  

Residuals 167032  758     
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Change in WHOQOL-BREF Environment ~ Cohort + Per capita income ranked 

 Sum Sq Df F value Pr(>F)  

Cohort 1361  1  6.1803  0.01313 *  

MiPerCapRank 637  3  0.9643  0.40901  

Residuals 166448  756     

 

Change in WHOQOL-BREF Environment ~ Cohort + Personal income (monthly)  

 Sum Sq Df F value Pr(>F)  

Cohort 2137  1  9.7086  0.001903 **  

MiPersInc 217  1  0.9859  0.321063  

Residuals 166868  758     

 

Change in WHOQOL-BREF Environment ~ Cohort + Outstanding loans  

 Sum Sq Df F value Pr(>F)  

Cohort 2137  1  9.7212  0.001891 **  

LoanRank 1122  4  1.2764  0.277677  

Residuals 165963  755     

 

Change in WHOQOL-BREF Environment ~ Cohort + Able to take loans from another 

group  

 Sum Sq Df F value Pr(>F)  

Cohort 1621  1  7.3596  0.006822 **  

MiLoanGrp 100  1  0.4556  0.499887  

Residuals 166985  758     
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Change in WHOQOL-BREF Environment ~ Cohort + Member of another group 

 Sum Sq Df F value Pr(>F)  

Cohort 1699  1  7.7082  0.005633 **  

MiMemGrp 35  1  0.1606  0.688694  

Residuals 167050  758     

 

Change in WHOQOL-BREF Environment ~ Cohort + Access to Government Old Age 

allowance 

 Sum Sq Df F value Pr(>F)  

Cohort 1960  1  8.8878  0.002963 **  

MiGOBAge 83  1  0.3749  0.540510  

Residuals 166944  757     

 

Change in WHOQOL-BREF Environment ~ Cohort + baseline SALSA score  

 Sum Sq Df F value Pr(>F) 

Cohort 491  1  2.1095 0.1474 

S1Score 38  1  0.1618 0.6878 

Residuals 73742  317    

 

Change in WHOQOL-BREF Environment ~ Cohort + baseline P-Scale score 

 Sum Sq Df F value Pr(>F)  

Cohort 1668  1  7.7348  0.005597 **  

P1Score 304  1  1.4083  0.235835  

Residuals 122032  566     
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Change in WHOQOL-BREF Environment ~ Cohort + baseline WHOQOL-BREF 

psychological domain score  

 Sum Sq Df F value Pr(>F)  

Cohort 645  1  3.5112 0.06134  .  

W1PsyScore 27931  1  152.1441 < 2e-16  ***  

Residuals 139154  758     

 

Change in WHOQOL-BREF Environment ~ Cohort + baseline WHOQOL-BREF 

Environment domain score 

 Sum Sq Df F value Pr(>F)  

Cohort 1288  1  11.082  0.0009138 ***  

W1EnvScore 78989  1  679.646  < 2.2e-16 ***  

Residuals 88096  758     

 

WHOQOL-BREF Physical 

Change in WHOQOL-BREF Physical ~ Cohort + Gender 

 Sum Sq Df F value Pr(>F) 

Cohort 23 1  0.0854 0.7702 

Sex 592 1  2.1901 0.1393 

Residuals 204809 758    

 

Change in WHOQOL-BREF Physical ~ Cohort + Disability Status 

 Sum Sq Df F value Pr(>F) 

Cohort 22 1  0.0798 0.7776 

Status2 2323 5  1.7252 0.1264 

Residuals 203077 754    

 

  



IMPACT OF CBR IN NW BANGLADESH 256 

 

 Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  

Change in WHOQOL-BREF Physical ~ Cohort + Leprosy Disability 

 Sum Sq Df F value Pr(>F) 

Cohort 485  1  1.8975 0.1695 

MaxDisScore2 130  3  0.1701 0.9165 

Residuals 68205  267    

 

Change in WHOQOL-BREF Physical ~ Cohort + total Eye/Hand/Foot score 

 Sum Sq Df F value Pr(>F) 

Cohort 339  1  1.3202 0.2515 

EHF2 421  5  0.3276 0.8961 

Residuals 71967  280    

 

Change in WHOQOL-BREF Physical ~ Cohort + baseline house ownership 

 Sum Sq Df F value Pr(>F) 

Cohort 1 1  0.0049 0.9444 

MiHouseown 289 1  1.0682 0.3017 

Residuals 205112 758    

 

Change in WHOQOL-BREF Physical ~ Cohort + Land Ownership 

 Sum Sq Df F value Pr(>F) 

Cohort 0.1558 1  0.0006 0.9808 

LandGr 1176 4  1.0886 0.3610 

Residuals 203623 754    
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Change in WHOQOL-BREF Physical ~ Cohort + Number of rooms in house 

 Sum Sq Df F value Pr(>F) 

Cohort 74 1  0.2762 0.5994 

MiRooms2 1874 4  1.7366 0.1400 

Residuals 202869 752    

 

Change in WHOQOL-BREF Physical ~ Cohort + Roof Materials 

 Sum Sq Df F value Pr(>F) 

Cohort 12 1  0.0448 0.8325 

Roof1Def2 371 1  1.3591 0.2441 

Residuals 202039 741    

 

Change in WHOQOL-BREF Physical ~ Cohort + Average number of meals per day 

 Sum Sq Df F value Pr(>F) 

Cohort 5 1  0.0175 0.8949 

MiDailyMeal2 653 1  2.4223 0.1200 

Residuals 201785 748    

 

Change in WHOQOL-BREF Physical ~ Cohort +  Occupation  

 Sum Sq Df F value Pr(>F) 

Cohort 52 1  0.1939 0.6598 

Occ12 1782 7  0.9404 0.4744 

Residuals 203618 752    
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Change in WHOQOL-BREF Physical ~ Cohort + Household Income 

 Sum Sq Df F value Pr(>F)  

Cohort 181 1  0.6720 0.4126  

MiHH 1729 1  6.4332 0.0114 *  

Residuals 203672 758     

 

Change in WHOQOL-BREF Physical ~ Cohort + Per capita income ranked 

 Sum Sq Df F value Pr(>F) 

Cohort 34 1  0.1276 0.7210 

MiPerCapRank 1174 3  1.4480 0.2275 

Residuals 204227 756    

 

Change in WHOQOL-BREF Physical ~ Cohort + Personal income (monthly) 

 Sum Sq Df F value Pr(>F) 

Cohort 27 1  0.0987 0.7535 

MiPersInc 277 1  1.0246 0.3118 

Residuals 205123 758    

 

Change in WHOQOL-BREF Physical ~ Cohort + Outstanding loans 

 Sum Sq Df F value Pr(>F) 

Cohort 23 1  0.0865 0.7688 

LoanRank 770 4  0.7100 0.5852 

Residuals 204631 755    

 

  



IMPACT OF CBR IN NW BANGLADESH 259 

 

 Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  

Change in WHOQOL-BREF Physical ~ Cohort + Able to take loans from another group 

 Sum Sq Df F value Pr(>F) 

Cohort 27 1  0.1010 0.7507 

MiLoanGrp 332 1  1.2283 0.2681 

Residuals 205068 758    

 

Change in WHOQOL-BREF Physical ~ Cohort + Member of another group 

 Sum Sq Df F value Pr(>F) 

Cohort 19 1  0.0690 0.7929 

MiMemGrp 206 1  0.7612 0.3832 

Residuals 205195 758    

 

Change in WHOQOL-BREF Physical ~ Cohort + Access to Government Old Age 

allowance 

 Sum Sq Df F value Pr(>F) 

Cohort 1 1  0.0053 0.9422 

MiGOBAge 157 1  0.5818 0.4459 

Residuals 204641 757    

 

Change in WHOQOL-BREF Physical ~ Cohort + baseline SALSA score 

 Sum Sq Df F value Pr(>F)  

Cohort 863  1  3.1018  0.07917 .  

S1Score 356  1  1.2781  0.25910  

Residuals 88243  317     
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Change in WHOQOL-BREF Physical ~ Cohort + baseline P-Scale score 

 Sum Sq Df F value Pr(>F)  

Cohort 183  1  0.7210  0.396167  

P1Score 2103  1  8.2912  0.004134 **  

Residuals 143588  566     

 

Change in WHOQOL-BREF Physical ~ Cohort + baseline WHOQOL-BREF 

psychological domain score  

 Sum Sq Df F value Pr(>F)  

Cohort 216  1  0.8859 0.3469   

W1PsyScore 20396  1  83.5652  ***  

Residuals 185005  758     

 

Change in WHOQOL-BREF Physical ~ Cohort + baseline WHOQOL-BREF 

Environment domain score 

 Sum Sq Df F value Pr(>F)  

Cohort 766  1  2.9818  0.08461  .  

W1EnvScore 10568  1  41.1150  2.524e-10 ***  

Residuals 194833  758     

 

WHOQOL-BREF Psychological 

 Change in WHOQOL-BREF Psychological ~ Cohort + Gender 

 Sum Sq Df F value Pr(>F)  

Cohort 25  1  0.0827  0.77370  

Sex 1052  1  3.5085  0.06144 .  

Residuals 227350  758     
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Change in WHOQOL-BREF Psychological ~ Cohort + Disability Status 

 Sum Sq Df F value Pr(>F) 

Cohort 1 1  0.0029 0.9571 

Status2 2406 5  1.6056 0.1562 

Residuals 225996 754    

 

Change in WHOQOL-BREF Psychological ~ Cohort + Leprosy Disability  

 Sum Sq Df F value Pr(>F) 

Cohort 316  1  1.0613 0.3039 

MaxDisScore2 495  3  0.5540 0.6459 

Residuals 79451  267    

 

Change in WHOQOL-BREF Psychological ~ Cohort + total Eye/Hand/Foot score  

 Sum Sq Df F value Pr(>F) 

Cohort 242  1  0.8090 0.3692 

EHF2 991  5  0.6617 0.6528 

Residuals 83861  280    

 

Change in WHOQOL-BREF Psychological ~ Cohort + baseline house ownership   

 Sum Sq Df F value Pr(>F) 

Cohort 0.1796 1  0.0006 0.9805 

MiHouseown 3 1  0.0089 0.9250 

Residuals 228400 758    
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Change in WHOQOL-BREF Psychological ~ Cohort + Land Ownership  

 Sum Sq Df F value Pr(>F) 

Cohort 7 1  0.0230 0.8795 

LandGr 945 4  0.7832 0.5362 

Residuals 227400 754    

 

Change in WHOQOL-BREF Psychological ~ Cohort + Number of rooms in house  

 Sum Sq Df F value Pr(>F) 

Cohort 92 1  0.3055 0.5806 

MiRooms2 1510 4  1.2532 0.2870 

Residuals 226474 752    

 

Change in WHOQOL-BREF Psychological ~ Cohort + Roof Materials  

 Sum Sq Df F value Pr(>F)  

Cohort 33  1  0.1114  0.73865  

Roof1Def2 1672  1  5.6160  0.01805 *  

Residuals 220616  741     

 

Change in WHOQOL-BREF Psychological ~ Cohort + Average number of meals per 

day  

 Sum Sq Df F value Pr(>F)  

Cohort 57  1  0.1906  0.662522  

MiDailyMeal2 2080  1  6.9569  0.008523 **  

Residuals 223620  748     

 

  



IMPACT OF CBR IN NW BANGLADESH 263 

 

 Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  

Change in WHOQOL-BREF Psychological ~ Cohort + Occupation  

 Sum Sq Df F value Pr(>F)  

Cohort 86  1  0.2891  0.59096  

Occ12 3733  7  1.7850  0.08717 .  

Residuals 224669  752     

 

Change in WHOQOL-BREF Psychological ~ Cohort + Household Income 

 Sum Sq Df F value Pr(>F) 

Cohort 40 1  0.1316 0.7169 

MiHH 463 1  1.5406 0.2149 

Residuals 227939 758    

 

Change in WHOQOL-BREF Psychological ~ Cohort + Per capita income ranked 

 Sum Sq Df F value Pr(>F) 

Cohort 
1.395e-

03 
1  4.622e-06 0.9983  

MiPerCapRank 180  3  0.1986  0.8973  

Residuals 228223  756    

 

Change in WHOQOL-BREF Psychological ~ Cohort + Personal income (monthly) 

 Sum Sq Df F value Pr(>F) 

Cohort 5 1  0.0156 0.9008 

MiPersInc 86 1  0.2847 0.5938 

Residuals 228317 758    
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Change in WHOQOL-BREF Psychological ~ Cohort + Outstanding loans 

 Sum Sq Df F value Pr(>F) 

Cohort 4 1  0.0147 0.9035 

LoanRank 211 4  0.1744 0.9516 

Residuals 228192 755    

 

Change in WHOQOL-BREF Psychological ~ Cohort + Able to take loans from another 

group 

 Sum Sq Df F value Pr(>F) 

Cohort 7 1  0.0229 0.8798 

MiLoanGrp 102 1  0.3381 0.5611 

Residuals 228301 758    

 

Change in WHOQOL-BREF Psychological ~ Cohort + Member another group 

 Sum Sq Df F value Pr(>F) 

Cohort 0.3284 1  0.0011 0.9737 

MiMemGrp 2 1  0.0072 0.9326 

Residuals 228400 758    

 

Change in WHOQOL-BREF Psychological ~ Cohort + Access to Government Old Age 

allowance 

 Sum Sq Df F value Pr(>F) 

Cohort 1 1  0.0019 0.9653 

MiGOBAge 43 1  0.1440 0.7045 

Residuals 228301 757    
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Change in WHOQOL-BREF Psychological ~ Cohort + baseline SALSA score 

  Sum Sq Df F value Pr(>F) 

Cohort  11  1  0.0348 0.8522 

S1Score  244  1  0.8016 0.3713 

Residuals  96654  317    

 

Change in WHOQOL-BREF Psychological ~ Cohort + baseline P-Scale score 

 Sum Sq Df F value Pr(>F) 

Cohort 43 1  0.1480 0.7006 

P1Score 609 1  2.0774 0.1500 

Residuals 165972 566    

 

Change in WHOQOL-BREF Psychological ~ Cohort + baseline WHOQOL-BREF 

psychological domain score  

 Sum Sq Df F value Pr(>F)  

Cohort 791  1  3.6744 0.05563  .  

W1PsyScore 65175  1  302.6582 < 2e-16  ***  

Residuals 163228  758     

 

Change in WHOQOL-BREF Psychological ~ Cohort + baseline WHOQOL-BREF 

Environment domain score 

 Sum Sq Df F value Pr(>F)  

Cohort 2295  1  8.743  0.003204  **  

W1EnvScore 29461  1  112.253  < 2.2e-16 ***  

Residuals 198941  758     
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WHOQOL-BREF Social 

Change in WHOQOL-BREF Social ~ Cohort + Gender 

 Sum Sq Df F value Pr(>F)  

Cohort 15679  1  36.618  2.261e-09 ***  

Sex 4553  1  10.634  0.00116  **  

Residuals 323705  756     

 

Change in WHOQOL-BREF Social ~ Cohort + Disability Status 

 Sum Sq Df F value Pr(>F)  

Cohort 14836  1  34.4531  6.547e-09 ***  

Status2 4436  5  2.0602  0.06841  .  

Residuals 323822  752     

 

Change in WHOQOL-BREF Social ~ Cohort + Leprosy Disability 

 Sum Sq Df F value Pr(>F)  

Cohort 8440  1  22.2759  3.815e-06 ***  

MaxDisScore2 544  3  0.4782  0.6977   

Residuals 101159  267     

 

Change in WHOQOL-BREF Social ~ Cohort + total Eye/Hand/Foot score 

 Sum Sq Df F value Pr(>F)  

Cohort 8840  1  23.3948  2.181e-06 ***  

EHF2 878  5  0.4647  0.8024   

Residuals 105800  280     
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Change in WHOQOL-BREF Social ~ Cohort + baseline house ownership 

 Sum Sq Df F value Pr(>F)  

Cohort 18169  1  41.873  1.75e-10 ***  

MiHouseown 214  1  0.494  0.4823   

Residuals 328044  756     

 

Change in WHOQOL-BREF Social ~ Cohort + Land Ownership 

 Sum Sq Df F value Pr(>F)  

Cohort 17520  1  40.4700  3.466e-10 ***  

LandGr 2572  4  1.4852  0.2048   

Residuals 325555  752     

 

Change in WHOQOL-BREF Social ~ Cohort + Number of rooms in house  

 Sum Sq Df F value Pr(>F)  

Cohort 12065  1  27.8369  1.729e-07 ***  

MiRooms2 2878  4  1.6603  0.1573   

Residuals 325063  750     

 

Change in WHOQOL-BREF Social ~ Cohort + Roof Materials 

 Sum Sq Df F value Pr(>F)  

Cohort 18529  1  42.6670  1.208e-10 ***  

Roof1Def2 2  1  0.0052  0.9423   

Residuals 320930  739     
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Change in WHOQOL-BREF Social ~ Cohort + Average number of meals per day  

 Sum Sq Df F value Pr(>F)  

Cohort 15411  1  35.5597  3.817e-09 ***  

MiDailyMeal2 1668  1  3.8478  0.05018  .  

Residuals 323301  746     

 

Change in WHOQOL-BREF Social ~ Cohort + Occupation  

 Sum Sq Df F value Pr(>F)  

Cohort 14895  1  34.3340  6.949e-09 ***  

Occ12 2890  7  0.9516  0.4658   

Residuals 325368  750     

 

Change in WHOQOL-BREF Social ~ Cohort + Household Income  

 Sum Sq Df F value Pr(>F)  

Cohort 12178  1  28.460  1.265e-07 ***  

MiHH 4766  1  11.138  0.0008869 ***  

Residuals 323492  756     

 

Change in WHOQOL-BREF Social ~ Cohort + Per capita income ranked 

 Sum Sq Df F value Pr(>F)  

Cohort 13642  1  31.6057  2.66e-08 ***  

MiPerCapRank 2807  3  2.1679  0.09045  .  

Residuals 325451  754     
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Change in WHOQOL-BREF Social ~ Cohort + Personal income (monthly)   

 Sum Sq Df F value Pr(>F)  

Cohort 14568  1  33.7786  9.103e-09 ***  

MiPersInc 2214  1  5.1341  0.02374  *  

Residuals 326044  756     

 

Change in WHOQOL-BREF Social ~ Cohort + Outstanding loans   

 Sum Sq Df F value Pr(>F)  

Cohort 18103  1  41.6069  1.995e-10 ***  

LoanRank 637  4  0.3663  0.8327   

Residuals 327621  753     

 

Change in WHOQOL-BREF Social ~ Cohort + Able to take loans from another group 

 Sum Sq Df F value Pr(>F)  

Cohort 17310  1  39.875  4.616e-10 ***  

MiLoanGrp 79  1  0.182  0.6698   

Residuals 328179  756     

 

Change in WHOQOL-BREF Social ~ Cohort + Member another group 

 Sum Sq Df F value Pr(>F)  

Cohort 17247  1  39.7315  4.949e-10 
**

*  

MiMemGrp 94  1  0.2171  0.6414   

Residuals 328164  756     
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Change in WHOQOL-BREF Social ~ Cohort + Access to Government Old Age 

allowance 

 Sum Sq Df F value Pr(>F)  

Cohort 17938  1  41.3419  2.265e-10 ***  

MiGOBAge 536  1  1.2359  0.2666   

Residuals 327591  755     

 

Change in WHOQOL-BREF Social ~ Cohort + baseline SALSA score 

 Sum Sq Df F value Pr(>F)  

Cohort 5300  1  13.8237  0.0002375 ***  

S1Score 1103  1  2.8781  0.0907774 .  

Residuals 121156  316     

 

Change in WHOQOL-BREF Social ~ Cohort + baseline P-Scale score 

 Sum Sq Df F value Pr(>F)  

Cohort 10204  1  25.230  6.835e-07 ***  

P1Score 4285  1  10.594  0.001202  **  

Residuals 228498  565     

 

Change in WHOQOL-BREF Social ~ Cohort + baseline WHOQOL-BREF 

psychological domain score  

 Sum Sq Df F value Pr(>F)  

Cohort 22913  1  55.852  2.164e-13 ***  

W1PsyScore 18111  1  44.147  5.826e-11 ***  

Residuals 310147  756     
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 Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  

Change in WHOQOL-BREF Social ~ Cohort + baseline WHOQOL-BREF 

Environment domain score 

 Sum Sq Df F value Pr(>F)  

Cohort 27287  1  65.707  2.103e-15 ***  

W1EnvScore 14299  1  34.432  6.601e-09 ***  

Residuals 313959  756     

 

P-Scale 

Change in P-Scale ~ Cohort + Gender 

 Sum Sq Df F value Pr(>F)  

Cohort 3189  1  18.4886  2.018e-05 ***  

Sex 40  1  0.2325  0.6298   

Residuals 96077  557     

 

Change in P-Scale ~ Cohort + Disability Status  

 Sum Sq Df F value Pr(>F)  

Cohort 2757  1  16.0841  6.887e-05 ***  

Status2 812  2  2.3693  0.09449  .  

Residuals 95305  556     

 

Change in P-Scale ~ Cohort + Leprosy Disability  

 Sum Sq Df F value Pr(>F)  

Cohort 1488  1  7.2050  0.007735 **  

MaxDisScore2 297  3  0.4792  0.697046  

Residuals 53902  261     
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 Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  

Change in P-Scale ~ Cohort + total Eye/Hand/Foot score 

 Sum Sq Df F value Pr(>F)  

Cohort 1154  1  5.5634  0.01904 *  

EHF2 893  5  0.8610  0.50782  

Residuals 56826  274     

 

Change in P-Scale ~ Cohort + baseline house ownership 

 Sum Sq Df F value Pr(>F)  

Cohort 3148  1  18.2461  2.283e-05 ***  

MiHouseown 4  1  0.0222  0.8817   

Residuals 96114  557     

 

Change in P-Scale ~ Cohort + Land Ownership 

 Sum Sq Df F value Pr(>F)  

Cohort 3426  1  19.9578  9.605e-06 ***  

LandGr 950  4  1.3829  0.2385   

Residuals 94923  553     

 

Change in P-Scale ~ Cohort + Number of rooms in house 

 Sum Sq Df F value Pr(>F)  

Cohort 2423  1  14.0409  0.0001977 ***  

MiRooms2 784  4  1.1353  0.3389354  

Residuals 95084  551     
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 Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  

Change in P-Scale ~ Cohort + Roof Materials 

 Sum Sq Df F value Pr(>F)  

Cohort 2575  1  15.6242  8.745e-05 ***  

Roof1Def2 411  1  2.4947  0.1148   

Residuals 89657  544     

 

Change in P-Scale ~ Cohort + Average number of meals per day 

 Sum Sq Df F value Pr(>F)  

Cohort 2777  1  16.0686  6.95e-05 ***  

MiDailyMeal2 23  1  0.1352  0.7133   

Residuals 95222  551     

 

Change in P-Scale ~ Cohort + Occupation 

 Sum Sq Df F value Pr(>F)  

Cohort 3209  1  18.590  1.921e-05 ***  

Occ12 992  7  0.821  0.5701   

Residuals 95125  551     

 

Change in P-Scale ~ Cohort + Household Income 

 Sum Sq Df F value Pr(>F)  

Cohort 2496  1  14.4842  0.000157 ***  

MiHH 142  1  0.8231  0.364671  

Residuals 95976  557     
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 Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  

Change in P-Scale ~ Cohort + Per capita income ranked 

 Sum Sq Df F value Pr(>F)  

Cohort 2229  1  12.9534  0.0003479 ***  

MiPerCapRank 622  3  1.2053  0.3071136  

Residuals 95495  555     

 

Change in P-Scale ~ Cohort + Personal income (monthly) 

 Sum Sq Df F value Pr(>F)  

Cohort 2657  1  15.4645  9.468e-05 ***  

MiPersInc 413  1  2.4031  0.1217   

Residuals 95705  557     

 

Change in P-Scale ~ Cohort + Outstanding loans 

 Sum Sq Df F value Pr(>F)  

Cohort 3380  1  19.5506  1.179e-05 ***  

LoanRank 343  4  0.4961  0.7386   

Residuals 95774  554     

 

Change in P-Scale ~ Cohort + Able to take loans from another group 

 Sum Sq Df F value Pr(>F)  

Cohort 3621  1  21.062  5.499e-06 ***  

MiLoanGrp 346  1  2.014  0.1564   

Residuals 95771  557     
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 Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  

Change in P-Scale ~ Cohort + Member of another group 

 Sum Sq Df F value Pr(>F)  

Cohort 3680  1  21.4180  4.598e-06 ***  

MiMemGrp 410  1  2.3876  0.1229   

Residuals 95707  557     

 

Change in P-Scale ~ Cohort + Access to Government Old Age allowance 

 Sum Sq Df F value Pr(>F)  

Cohort 3174  1  18.4104  2.101e-05 ***  

MiGOBAge 7  1  0.0433  0.8351   

Residuals 95865  556     

 

Change in P-Scale ~ Cohort + baseline SALSA score 

 Sum Sq Df F value Pr(>F)  

Cohort 211  1  1.1688  0.2805   

S1Score 4329  1  23.9940  1.55e-06 ***  

Residuals 56648  314     

 

Change in P-Scale ~ Cohort + baseline P-Scale score 

 Sum Sq Df F value Pr(>F)  

Cohort 531  1  4.0698 0.04414  *  

P1Score 23404  1  179.2763 < 2e-16  ***  

Residuals 72714  557     
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 Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  

Change in P-Scale ~ Cohort + baseline WHOQOL-BREF psychological domain score   

 Sum Sq Df F value Pr(>F)  

Cohort 3753  1  22.368  2.856e-06 ***  

W1PsyScore 2671  1  15.921  7.487e-05 ***  

Residuals 93446  557     

 

Change in P-Scale ~ Cohort + baseline WHOQOL-BREF Environment domain score 

 Sum Sq Df F value Pr(>F)  

Cohort 3859  1  22.5437  2.616e-06 ***  

W1EnvScore 764  1  4.4642  0.03506  *  

Residuals 95353  557     

 

SALSA 

Change in SALSA ~ Cohort + Gender 

 Sum Sq Df F value Pr(>F)  

Cohort 1285  1  11.528  0.0007774 ***  

Sex 52  1  0.469  0.4939944  

Residuals 33562  301     

 

Change in SALSA ~ Cohort + Disability Status 

 Sum Sq Df F value Pr(>F)  

Cohort 1245  1  11.1507  0.0009457 ***  

Status2 0.2884  1  0.0026  0.9595068  

Residuals 33614  301     
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 Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  

Change in SALSA ~ Cohort + Leprosy Disability 

 Sum Sq Df F value Pr(>F)  

Cohort 739.8 1  6.2518  0.01307 *  

MaxDisScore2 857.9 3  2.4163  0.06704 .  

Residuals 28757.0 243     

 

Change in SALSA ~ Cohort + total Eye/Hand/Foot score 

 Sum Sq Df F value Pr(>F)  

Cohort 724.0 1  6.1279  0.01397 *  

EHF2 111.7 5  0.1891  0.96655  

Residuals 29654.5 251     

 

Change in SALSA ~ Cohort + baseline house ownership 

 Sum Sq Df F value Pr(>F)  

Cohort 1048  1  9.4471  0.002308 **  

MiHouseown 211  1  1.9007  0.169025  

Residuals 33403  301     

 

Change in SALSA ~ Cohort + Land Ownership 

 Sum Sq Df F value Pr(>F)  

Cohort 1482  1  13.5634  0.0002739 ***  

LandGr 1011  4  2.3128  0.0576803 .  

Residuals 32441  297     
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 Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  

Change in SALSA ~ Cohort + Number of rooms in house 

 Sum Sq Df F value Pr(>F)  

Cohort 679  1  6.1194  0.01393 *  

MiRooms2 645  4  1.4538  0.21635  

Residuals 32711  295     

 

Change in SALSA ~ Cohort + Roof Materials 

 Sum Sq Df F value Pr(>F)  

Cohort 1182  1  10.6005  0.001266 **  

Roof1Def2 176  1  1.5765  0.210281  

Residuals 32113  288     

 

Change in SALSA ~ Cohort + Average number of meals per day 

 Sum Sq Df F value Pr(>F)  

Cohort 1038  1  9.5790  0.002155 **  

MiDailyMeal2 169  1  1.5562  0.213197  

Residuals 32283  298     

 

Change in SALSA ~ Cohort + Occupation 

 Sum Sq Df F value Pr(>F)  

Cohort 1257  1  11.257  0.0008971 ***  

Occ12 668  7  0.855  0.5426655  

Residuals 32946  295     
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 Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  

Change in SALSA ~ Cohort + Household Income 

 Sum Sq Df F value Pr(>F)  

Cohort 819  1  7.3853  0.006957 **  

MiHH 220  1  1.9833  0.160073  

Residuals 33394  301     

 

Change in SALSA ~ Cohort + Per capita income ranked 

 Sum Sq Df F value Pr(>F)  

Cohort 1038  1  9.2460  0.002569 **  

MiPerCapRank 45  3  0.1327  0.940575  

Residuals 33569  299     

 

Change in SALSA ~ Cohort + Personal income (monthly) 

 Sum Sq Df F value Pr(>F)  

Cohort 1181  1  10.5798  0.001273 **  

MiPersInc 7  1  0.0608  0.805358  

Residuals 33607  301     

 

Change in SALSA ~ Cohort + Outstanding loans 

 Sum Sq Df F value Pr(>F)  

Cohort 1074  1  9.5536  0.002184 **  

LoanRank 122  4  0.2714  0.896307  

Residuals 33492  298     
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 Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  

Change in SALSA ~ Cohort + Able to take loans from another group 

 Sum Sq Df F value Pr(>F)  

Cohort 1100  1  9.8528  0.001864 
*

*  

MiLoanGrp 17  1  0.1554  0.693721  

Residuals 33597  301     

 

Change in SALSA ~ Cohort + Member another group 

 Sum Sq Df F value Pr(>F)  

Cohort 1065  1  9.5468  0.00219 **  

MiMemGrp 26  1  0.2305  0.63147  

Residuals 33588  301     

 

Change in SALSA ~ Cohort + Access to Government Old Age allowance 

 Sum Sq Df F value Pr(>F)  

Cohort 1395  1  12.5720  0.0004541 ***  

MiGOBAge 155  1  1.4009  0.2375022  

Residuals 33296  300     

 

Change in SALSA ~ Cohort + baseline SALSA score 

 Sum Sq Df F value Pr(>F)  

Cohort 252.7 1  2.9255 0.08822 .  

S1Score 7615.3 1  88.1668 < 2e-16 ***  

Residuals 25998.6 301     
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 Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  

Change in SALSA ~ Cohort + baseline P-Scale score 

 Sum Sq Df F value Pr(>F)  

Cohort 912  1  8.5558  0.003706 **  

P1Score 1514  1  14.1976  0.000198 ***  

Residuals 32100  301     

 

Change in SALSA ~ Cohort + baseline WHOQOL-BREF psychological domain score  

 Sum Sq Df F value Pr(>F)  

Cohort 1336  1  12.0271  0.0006008 ***  

W1PsyScore 169  1  1.5221  0.2182685  

Residuals 33445  301     

 

Change in SALSA ~ Cohort + baseline WHOQOL-BREF Environment domain score 

 Sum Sq Df F value Pr(>F)  

Cohort 1336  1  11.9995  0.0006094 ***  

W1EnvScore 100  1  0.8961  0.3445986  

Residuals 33514  301     

 

Per Capita Income Change 

Change in per capita income ~ Cohort + Gender 

 Sum Sq Df F value Pr(>F)  

Cohort 7354913 1  22.022  3.198e-06 ***  

Sex 719722 1  2.155  0.1425   

Residuals 253157268 758     

 

  



IMPACT OF CBR IN NW BANGLADESH 282 

 

 Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  

Change in per capita income ~ Cohort + Disability Status 

 Sum Sq Df F value Pr(>F)  

Cohort 6792088 1  20.2655  7.807e-06 ***  

Status2 1169429 5  0.6978  0.6252   

Residuals 252707561 754     

 

Change in per capita income ~ Cohort + Leprosy Disability 

 Sum Sq Df F value Pr(>F)  

Cohort 1093495 1  2.8694  0.09144  .  

MaxDisScore2 1823818 3  1.5953  0.19086   

Residuals 101749737 267     

 

Change in per capita income ~ Cohort + total Eye/Hand/Foot score 

 Sum Sq Df F value Pr(>F)  

Cohort 987063 1  2.7631  0.09758  .  

EHF2 1620519 5  0.9073  0.47668   

Residuals 100024792 280     

 

Change in per capita income ~ Cohort + baseline house ownership 

 Sum Sq Df F value Pr(>F)  

Cohort 6548769 1  19.5579  1.119e-05 ***  

MiHouseown 68453 1  0.2044  0.6513   

Residuals 253808537 758     
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 Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  

Change in per capita income ~ Cohort + Land Ownership 

 Sum Sq Df F value Pr(>F)  

Cohort 7588466 1  22.8895  2.064e-06 ***  

LandGr 3691195 4  2.7835  0.02582  *  

Residuals 249970141 754     

 

Change in per capita income ~ Cohort + Number of rooms in house 

 Sum Sq Df F value Pr(>F)  

Cohort 7508696 1  22.3463  2.718e-06 ***  

MiRooms2 956018 4  0.7113  0.5843   

Residuals 252683522 752     

 

Change in per capita income ~ Cohort + Roof Materials 

 Sum Sq Df F value Pr(>F)  

Cohort 7106587 1  21.342  4.531e-06 ***  

Roof1Def2 44609 1  0.134  0.7145   

Residuals 246746626 741     

 

Change in per capita income ~ Cohort + Average number of meals per day 

 Sum Sq Df F value Pr(>F)  

Cohort 6805456 1  20.1520  8.28e-06  ***  

MiDailyMeal2 4484 1  0.0133  0.9083   

Residuals 252604268 748     
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 Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  

Change in per capita income ~ Cohort + Occupation  

 Sum Sq Df F value Pr(>F)  

Cohort 6516823 1  19.5572  1.12e-05  ***  

Occ12 3296321 7  1.4132  0.1966   

Residuals 250580668 752     

 

Change in per capita income ~ Cohort + Household Income 

 Sum Sq Df F value Pr(>F)  

Cohort 3580599 1  10.856  0.0010303 **  

MiHH 3877000 1  11.755  0.0006396 ***  

Residuals 249999990 758     

 

Change in per capita income ~ Cohort + Per capita income ranked 

 Sum Sq Df F value Pr(>F)  

Cohort 3364727 1  10.562  0.001206  **  

MiPerCapRank 13030737 3  13.634  1.14e-08  ***  

Residuals 240846253 756     

 

Change in per capita income ~ Cohort + Personal income (monthly) 

 Sum Sq Df F value Pr(>F)  

Cohort 6201899 1  18.518  1.904e-05 ***  

MiPersInc 14729 1  0.044  0.834   

Residuals 253862261 758     
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 Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  

Change in per capita income ~ Cohort + Outstanding loans 

 Sum Sq Df F value Pr(>F)  

Cohort 7319045 1  21.8631  3.468e-06 ***  

LoanRank 1128326 4  0.8426  0.4983   

Residuals 252748663 755     

 

Change in per capita income ~ Cohort + Able to take loans from another group 

 Sum Sq Df F value Pr(>F)  

Cohort 6465956 1  19.3055  1.273e-05 ***  

MiLoanGrp 1226 1  0.0037  0.9518   

Residuals 253875763 758     

 

Change in per capita income ~ Cohort + Member another group 

 Sum Sq Df F value Pr(>F)  

Cohort 6369275 1  19.0169  1.475e-05 ***  

MiMemGrp 1748 1  0.0052  0.9424   

Residuals 253875242 758     

 

Change in per capita income ~ Cohort + Access to Government Old Age allowance 

 Sum Sq Df F value Pr(>F)  

Cohort 6636191 1  19.8143  9.818e-06 ***  

MiGOBAge 127411 1  0.3804  0.5376   

Residuals 253533925 757     
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 Signif. codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1  

Change in per capita income ~ Cohort + baseline SALSA score 

 Sum Sq Df F value Pr(>F)  

Cohort 1507214 1  3.8790  0.04976  *  

S1Score 13452 1  0.0346  0.85251   

Residuals 123171967 317     

 

Change in per capita income ~ Cohort + baseline P-Scale score 

 Sum Sq Df F value Pr(>F)  

Cohort 4052169 1  11.1545  0.0008935 ***  

P1Score 359945 1  0.9908  0.3199647  

Residuals 205614080 566     

 

Change in per capita income ~ Cohort + baseline WHOQOL-BREF psychological 

domain score  

 Sum Sq Df F value Pr(>F)  

Cohort 5851895 1  17.6501  2.971e-05 ***  

W1PsyScore 2562526 1  7.7289  0.005569  **  

Residuals 251314464 758     

 

Change in per capita income ~ Cohort + baseline WHOQOL-BREF Environment 

domain score 

 Sum Sq Df F value Pr(>F)  

Cohort 4723710 1  14.1841  0.0001786 ***  

W1EnvScore 1441393 1  4.3281  0.0378226 *  

Residuals 252435596 758     
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Appendix H 

Change in SALSA and P-Scale scores in other pre and post studies 

As discussed in the text, there is little published evidence for change in SALSA 

or P-Scale scores and none of it is from a CBR intervention study.  Two studies 

described change in SALSA and P-Scale scores (van Veen et al., 2011; Wagenaar et al., 

2017).44   

Van Veen et al. (2011) assessed the effect of reconstructive surgery on people 

with leprosy-related disabilities by comparing individuals who needed surgery and 

agreed to have the surgery versus those who did not agree to have surgery.  Van Veen 

conducted pre- and post- assessments using the SALSA and P-Scale over a period of 

one year.  A stepwise linear regression was used to control for confounding variables, 

although it does not appear that they controlled for baseline scores. They found that the 

average SALSA score of people who received the surgery improved 8 points (P<.001) 

compared to the control while a non-significant improvement was observed in P-Scale 

scores for both cohorts.  The mean baseline SALSA scores in the van Veen (2011) study 

were in the “no significant restriction” range, while the mean baseline scores for the 

current study were in the “mild restriction” range.   

Given the surgical intervention to address their disabilities, it seems reasonable 

that activity limitations would be notably reduced a year after surgery, although it is a 

little surprising that the improvement in activities made no impact on Participation.  

The other study which assessed change in SALSA and P-Scale scores was a 

multi-centre study which investigated whether prednisolone was given for 20 weeks or 

32 weeks was more effective in treating recent onset nerve function for patients with 

leprosy.  No significant difference was found between the two drug regimens and 

likewise no significant difference was found between the baseline and follow-up 

assessments 78 weeks later in either the SALSA or P-Scale scores (Wagenaar et al., 

2017).  The lack of change in activities or participation when the intervention was found 

to be equivalent does not add to the current discussion except that the SALSA and P-

Scale scores appear to be stable over time and may add credibility to the findings of the 

current study. 

                                                 
44 The author was involved in both studies and is listed as an author 
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The mismatch between the interventions in these two studies and the current 

study limits their applicability to understanding this study’s change in SALSA score.   

The drug trial which showed no clinical difference between two dosages also had no 

effect on the average SALSA score, while the surgical intervention resulted in an 

improvement of 8 points, so the current intervention’s improvement of 3.5 points seems 

credible.  The Results of the P-Scale were non-significant in both studies which may 

add credibility to the change in scores reported in cohort 1.  
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Appendix I 

Leprosy Review Article 
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