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A bs t ra c t  

Objectives 

Cancer of the oral cavity is the leading malignancy amongst males in Sri Lanka, and eighth 

among women. Almost all malignancies are developed from a clinically visible precursor stage 

called an oral potentially malignant disorder (OPMD). The objective of this study was to 

estimate costs of managing patients with OPMD in Sri Lanka for a 12-month period from 

diagnosis.  

Methods 

A hospital-based costing study was conducted in Sri Lanka in the years 2016-2017. Three 

selected treatment centres participated. For societal perspectives, healthcare, household and 

indirect costs were used. Costs to the healthcare system included clinic visits, diagnostic 

biopsy, consumables and drug costs. Capital costs included apportioned value of land, 

buildings, equipment and furniture. Household costs consisted of out-of-pocket expenditure 

and indirect costs of lost income.    

Results 

Sixty-two patients were recruited (39 male, 23 female). The majority had awareness of 

OPMDs. Total average cost of managing a single patient with an OPMD for one year was SLR 

19,547 (US$ 140) which includes a health system cost of SLR 7320 (US$ 52) and household 

cost of SLR 12,227 (US$ 87). Travel and income loss were a substantial burden to patients and 

their families.  

Conclusions 

Managing patients with an OPMD, even with annual monitoring, is likely to be 

substantially less costly than managing patients with oral cancer. Out of pocket costs are very 

high and these could be reduced by revising the National Management Guidelines to allow care 

closer to home. 
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Introduction  

 Oral cancer, predominantly squamous cell carcinoma (OSCC), is a major public health 

problem across the South and South-East Asian region. Sixty-four per cent of the world’s 

burden of lip and oral cavity cancer (including base of tongue) is from Asia where the 5 year 

prevalence is over half a million cases 1. Oral cancer is more common in males, which is 

attributed to high prevalence of tobacco, areca nut and alcohol habits among males. It is the 

leading cancer site among Sri Lankan males. The incidence of oral cancer among men in Sri 

Lanka was reported at 15.6 per 100,000 population in 2014 2. Oral cancer accounts for nearly 

10% of all reported cancers with the highest mortality rates of all cancers in Sri Lanka 2. 

 

Oral cancer usually arises in association with an oral potentially malignant disorder 

(OPMD), the presence of which substantially increases the risk of an oral cancer developing. 

The global prevalence of any OPMD is estimated to be a mean of 4.7% 3. However,  higher 

prevalences are reported from South & South East Asia (e.g. Taiwan 12.7% 4, Papua New 

Guinea 11.7% 5). In Sri Lanka, the prevalence of oral leukoplakia (OL) and oral submucous 

fibrosis (OSF) was reported as 2% and 1.5% 6. Betel quid chewing with or without tobacco, 

chewing of areca nut, Pan Parag (packaged areca nut), and areca nut with tobacco powder 

(Gutka) are major contributory factors for oral cancer and OPMD in the South Asian region. 

An OPMD is defined as “any oral mucosal abnormality that is associated with a statistically 

increased risk of developing oral cancer” 7. Leukoplakia, OSF and lichen planus are the most 

common OPMDs in Sri Lanka. Erythroplakia is rare but has a comparatively high incidence of 

malignant transformation.   
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As management of oral cancer in Sri Lanka is costly 8 and seriously affects quality of 

life, primary prevention and early detection of OPMDs is essential if we are to reduce incidence 

and suffering, and reduce the impact this dreadful disease has on population health and 

healthcare costs. A previous study identified significant costs for the management of patients 

with oral cancer in Sri Lanka 8, but to date no proper cost analysis of OPMD has been conducted 

in the country.  We believe that management of patients with OPMD will represent high value 

care as it has the potential to prevent progression to oral cancer, with its much more expensive 

and invasive treatment.  
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Methods 

This is a descriptive cross-sectional study using activity-based costing with a “follow 

up” period of 12 months. We employed the same cost apportionment and a step-down costing 

approach used for costing of management of oral cancer. The study was conducted in three 

specialised tertiary care centres in Sri Lanka: University Dental Hospital Peradeniya (PDH) 

and Oral and Maxillofacial Units (OMF) of the General Hospitals at Kalutara and Kegalle. 

PDH is the centre of excellence in the country for treatment of OPMD, and the OMF units were 

selected randomly from the 25 extant units.  

Data collection was conducted by the dental surgeons in each centre and a total of sixty-

two patients encountered at OMF units and at PDH with newly diagnosed, histopathologically 

confirmed, OPMD and seeking treatment during the year 2016 were recruited. Sixty-two 

patients represent the number of patients seen in a typical month across the above three centres. 

All cases were followed at monthly intervals for a minimum of one-year. Information on type 

of disease, management procedures and other related details were obtained from patient 

records. An interviewer-administered questionnaire was used to collect socio-demographic and 

household costs which was developed through consultative meetings with experts in health 

economics and dental public health based on the previous questionnaire used for the study on 

cost of managing oral cancer patients (7). 

The study considered two major types of cost:  health system costs and household costs. 

Health system costs consisted of recurrent and capital costs.  Recurrent costs were the overhead 

activities (utility and supportive services and administrative personnel), intermediate activities 

(salaries of clinicians, medicines and consumables) and costs associated with clinic visits. 

Capital costs included land value, buildings and equipment. Apportionment of the times of 

personnel, equipment depreciation, utility services and supportive services to the activity were 

derived from discussion with experts in the field such as medical specialists and healthcare 

personnel involved in these activities. Cost information of the hospitals (salaries, utility and 

supportive services, equipment purchases and equipment values) were obtained from account 

ledgers, financial reports, pay sheets and expenditure reports of financial departments of the 

hospitals. Costs of medicines and consumables were obtained from price lists of the Medical 

Supplies Division of the Ministry of Health Sri Lanka. Service-related details were obtained 

from annual statistical bulletins of the hospitals and the Ministry of Health.  

Household costs consisted of direct and indirect costs. Direct costs consisted of all 

components in out-of-pocket expenditures of the patient and the family during the 12 months 

that the patient was under study, including medications and investigations of the relevant 
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condition, travel to hospital to obtain necessary treatment for the OPMD and food. Indirect 

costs included productivity losses of the patient and carer when receiving care. Face and 

content validity were ensured by pilot testing of the questionnaire in the OMF Unit, General 

Hospital, Kalutara and discussions with OMF surgeons, Consultants in Community Dentistry 

and dental surgeons. 

 

Data Analysis 

Loss of income per individual patient is presented as loss per minute of working time, 

derived by dividing their monthly basic salary by minutes per month [30 (Days) x 24 (Hours) 

x 60 (Minutes)]. For each intermediate activity, total cost per investigation or procedure was 

calculated and for each final activity, clinic cost per patient per day was calculated. Finally, for 

each patient, final and intermediate activities and number of times that the patient underwent 

each activity for a period of 12 months were listed using a standard data collection format. The 

sum of all costs for all disease-related activities was considered as the cost per patient. 

 

Ethical consideration 

 Ethics approval was obtained from the Ethics Review Committee (EC-11-055) of the 

Faculty of Medicine, University of Colombo and informed written consent was obtained from 

all patients before data collection. The study was conducted in accordance with the Helsinki 

Declaration of 1975, as revised in 2013. 

 

Patients and public involvement 

Patients were not involved in the development of the research questions and design 

stage of the study. Overall results were returned to patients during the quarterly meetings of 

the ‘Voice of Blue Pea’ Patient Group, which is an oral cancer victim group established in the 

main cancer treatment centres in Sri Lanka 9.  

 

Results  

A total of 62 OPMD patients was assessed for costing: 39 males and 23 females. Ages 

ranged from 21 to 78 years and 10 patients were less than 30 years old (Table 1). The majority 

(60%) of the patients had awareness concerning OPMDs, which they had received through 

dental surgeons and/or medical practitioners of the area. Only four patients were not aware of 

OPMDs at first visit (Table 2). It is interesting to note that one fourth of the patients had 

received information through mass media or communication tools developed by the national 
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campaigns for prevention and early detection of oral cancer from the year 2012 onwards: half 

of the patients were aware of these campaigns.  

Costing was done for all OPMDs together and according to the different types OPMD 

for management for a one-year period (Table 3). Total average cost for the management of a 

patient with any type of OPMD for a year was SLR 19,546.8 (US$140) which includes system 

cost of SLR7320.2 (US$52) (37%) and household cost of SLR 12,226.6 (US$87) (62.5%).  

Management of a patient with OSF for a year needs a total of SLR 20,291.5 (US$145) with 

recurrent costs of SLR7,245.9 (US$52) and household costs of SLR13,045.3 (US$93). A total 

of SLR20,021.2 (US$143) was required to manage a patient with oral lichen planus (OLP) for 

a year which included recurrent cost of SLR7,924.2 (US$57) and household cost of 

SLR12096.9 (US$86). Other types of OPMDs, mainly leukoplakia, erythroplakia and actinic 

keratosis need only SLR 15,701.7 (US$113) as total management cost with a recurrent cost of 

SLR6, 399.6 (US$ 46) and household cost of SLR9,301.9 (US$66). 

Discussion  

We calculated for the first time the cost of managing patients with OPMDs in Sri Lanka 

over a twelve-month period. The highest total cost was for OSF followed by lichen planus. 

Management of patients with these disorders is substantially cheaper, on an annual basis, 

compared with managing cases of oral cancer, which cost NNNN 8. If such management 

eliminates or reduces substantially the risk of an oral cancer developing, the approach can be 

considered very cost effective. Most costs were borne by the patient and his/her family. The 

most significant expenditure was for travel and associated expenses which should encourage 

Sri Lankan health services to manage less severe patients nearer to their homes –eg. in local 

community health clinics or by establishing a network of mobile clinics.  The extant formal 

Management Guidelines for OPMD 10 need to be adhered to in order to avoid unnecessary 

follow up appointments and travel for the families affected. 

 

There are few costing studies on management of patients with OPMD reported in the 

literature which could be due to the difficulty of identifying such disorders and absence of 

accepted management guidelines in many countries. In 2013, the first edition of the National 

Guideline for management of OPMDs was published and adopted in Sri Lanka 10. According 

to these, biopsies were to be performed by an OMF surgeon. In Sri Lanka, there are only 25 

OMF units which means that patients often have significant travel to receive care. We therefore 

recommend greater use of outreach clinics, including mobile facilities, located at village/grass 

root level, and manned by Senior Registrars of the nearest OMF units, who will be able to 
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monitor cases and perform biopsies where clinically indicated. This will reduce patient costs 

and accelerate access to care. 

 

 The costs obtained seem modest when expressed in international currency equivalents 

but are substantial within the Sri Lankan economy. Compared to our results, management of 

OLP over a year is much more expensive (GBP£400) in the United Kingdom (UK) 11: on 

average an OLP patient in the UK had to attend a specialist unit 2.64 times, their general 

medical practitioner 1.13 times and their general dental practitioner 0.82 times in a year, and 

received an average 3.37 prescriptions annually. In Italy, a patient with OLP who requires 

treatment had a mean direct cost of 458 Euros 12. UK and Italian patients had to visit a clinic 

on average 14 and 5.7 visits respectively throughout the duration of their illness. Whatever the 

setting, such high frequencies of follow up make managing OPMDs expensive for patients and 

for health systems.  There is a need to establish evidence-based review intervals for OPMDs: 

these would need to be determined on an individual patient basis, depending on disease 

severity, compliance with habit intervention and response to treatment, and taking into account 

personal and financial constraints. 

 

The presence of an OPMD in a patient is indicative of a comparatively high risk of oral 

cancer 13,14 and of other non-communicable diseases (NCDs), including other gastrointestinal 

and respiratory tract cancers. Both primary and secondary prevention are important in the 

management of NCDs. If we can detect and manage patients with an OPMD, although the costs 

of care will be high, they will be less than managing any subsequent malignancy. Money will 

also be saved by reduced morbidity from other NCDs, although we currently have no way of 

quantifying these savings. More important than money, better management of OPMD will 

reduce the physical, mental, family and societal pain and dysfunction caused by oral cancer 

across the Nation. 

One quarter of these patients were already aware of the existence OPMDs through 

social marketing tools developed by the Ministry of Health 15. As such knowledge has a 

positive impact in getting patients to a clinic with early lesions, continuation of these activities 

is necessary. Most of the patients in the present study, however, learned about their condition 

through their dental surgeons and medical practitioners. We have found that awareness of 

OPMD and OSCC among medical students in Sri Lanka is poor 16 and the present findings 

highlight the importance of educating the medical profession in this regard.  
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Managing patients with an OPMD, even with periods of monitoring over a number of 

years, is likely to be substantially less costly than managing patients with overt oral cancer 8. 

If this results in reduced incidence of oral cancer or earlier detection and downstaging of any 

subsequent cancers there will be substantial savings to families and to Government. Even so, 

out of pocket costs are very high and these could be reduced by revising the National 

Management Guidelines to allow care closer to home. Primary prevention by controlling 

smokeless tobacco and areca use, and alcohol abuse, and through health education, and early 

detection of OPMD are important in reducing the economic burden in a country with a high 

prevalence of oral cancer and other major NCDs. 
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Table 1: Characteristics of OPMD patients in the study  
Variable Number (%)  
Sex 
Males 
Females  

 
39 (62.9) 
23 (37.1) 

Age   
Less than 30  10 (16.1)  
30-60  39 (62.9) 
Above 60   13 (21) 
Education  
No education  1 (1.6) 
Up to Year 12  60 (96.8) 
Tertiary  1 (1.6) 
 
Type of OPMD  

 

Leukoplakia 7 (11.3) 
Erythroplakia 1 (1.6) 
OSF 35 (56.5) 
Lichen planus 18 (29) 
Actinic Keratosis 1 (1.6) 

 

Table 2: Mode of awareness* and referral methods  
Mode of awareness Number (%) 
Family members and friends 3 (4.8) 
Dental Surgeons and Medical Practitioners 37 (60) 
PHC staff 3 (4.8) 
Mass media 11 (17.8) 
Seen Posters in a hospital 4 (6.5) 
No idea 4 (6.5) 
 
Referral method 

 

Self detected 12 (19.4) 
Symptomatic 18 (29) 
Incidental finding during oral examination by DS 3 (4.8) 
Referred by DS or Medical practitioner 26 (41.9) 
Media messages 3 (4.8) 

 
* Method by which public received the health messages 
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Table 3: Costs of care for OPMD in Sri Lankan rupees  

Cost Category 
 

Total cost any 
type of OPMD; 
Mean (SD) 

Cost of OSF; 
Mean (SD) 
 

Cost of lichen 
planus; Mean 
(SD) 
 

Cost of other# 
Mean (SD) 

 
System cost  
 

    

 (a) Recurrent cost      
First Clinic visit – Salary 248 248. 248 248. 
First Clinic visit – Equipment 2.8 2.8 2.8 2.8 
Follow-up Clinic Visit – Salary 1,066.6 1,066.6 1,066.6 1,066.6 
Follow-up Clinic Visit - Equipment 31.4 31.4 31.4 31.4 
Biopsy 947 (659) 879 (686) 1,244 (452) 622 (737) 
Dental Treatment 415 415 415 415 
Lab and Investigation 74  (110) 76 (105) 58 (115) 99 (129) 
Drug Cost 3,361 (3,876) 3,032 (3802) 4,102 (3939) 3,158 (4293) 
Methyl Prednisolone Injection 416 (739) 737.0 (858) - - 
Consumables 751 751 751 751 
Water and Electricity 4.8 4.8 4.8 4.8 
(b) Capital cost Negligible Negligible Negligible Negligible 
 
Household cost  
 

    

 (a) Direct Cost- Out of pocket 
expenditure  

    

Drug cost 161 (509) 20 (79) 350 (788) 331 (657) 
Investigation  140 (457) 173 (529) 69 (295) 151 (453) 
Channelling consultants 92 (412) 106 (437) - 222 (667) 
Travel 1,809 (1301) 1,840 (1492) 1,773 (1007) 1,760 (1134) 
Food 999 (1021) 1,055 860 1060 
(b) Indirect cost     
Opportunity cost of Patient Clinic visit  6,535 (6596) 8,560 (6459) 3,533 (6048) 4,667 (5879) 
Opportunity cost of Companion 2,490 (5105) 1,291 (3342) 5,511 (7425) 1,111 (2261) 

Total Cost  19,547 
(US$ 140) 

20,291 
(US$ 145) 

20,021 
(US$ 144) 

15,702 
(US$ 113) 

#leukoplakia, erythroplakia and actinic keratosis 


