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Summar

We revie\)/,ved web-based interventions for overweight and obesity prevention. A literature search was conducted using
seven electronic databases. Manually searched articles were also included. Thirty studies fulfilled the inclusion criteria.
Of these, 13 studied physical activity, eight studied dietary practices and nine studied a combination of physical activity
and dietary practice. Twenty-eight of the studies (93%) reported positive changes in moderate to vigorous physical activity
level, fruit and vegetable intake and psychological factors. A meta-analysis showed there were improvements, though
not significant, in fruit and vegetable consumption (standardised mean difference, SMD = 0.61; 95% Cl =—0.13 to 1.35)
and physical activity (SMD = 0.15; 95% Cl =—0.06 to 0.35). The review suggests that web-based interventions are a
useful educational tool for increasing awareness and making healthy behaviour changes in relation to an excessive weight

gain problem.

Introduction

©0000000000000000000000000000000000000000000000000000000000000

The rapid increase in people who are overweight or obese is
a major public health concern throughout the world. The
World Health Organization has recognised obesity as a
global health epidemic.' Tt is predicted that there will be
700 million obese people and 2.3 billion who are
overweight by 2015." Overweight and obesity are related to
excessive weight gain resulting from a long-term energy
imbalance, where energy consumption exceeds
expenditure. Once obesity has developed, it is difficult to
manage the weight. Thus, early detection and prevention
are considered to be key strategies in addressing the
problem.? Poor diet and low physical activity are the most
common contributing factors to overweight and obesity. A
large number of studies have found that a healthy diet with
a high intake of fruit and vegetables can reduce the
long-term risk of obesity.>~® In addition, physical activity is
helpful.®~® These studies have concluded that interventions
which improve diet and exercise habits lead to encouraging
outcomes. Therefore, there is a need for effective measures
to motivate people to adopt healthier eating patterns and
increase their level of exercise.

A number of review studies have examined the
effectiveness of web technologies in health promotion,
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health education and health behaviour change,”~'*

management and treatment.'”'? The aim of the present
review was to assess the evidence related to web-based
interventions for overweight and obesity prevention.

Methods

The Pubmed, Medline (Ovid), PsycINFO, Embase, CINAHL,
Scopus and Web of Knowledge databases (up to 15 March
2010) were searched to identify all studies that considered the
effect of web-based interventions on diet and physical activity.
The search terms used were: Internet, online, education, web
technologies, physical activity, eating, weight management,
prevention, overweight and obesity. We searched for terms
singly and in combination. Studies were restricted to peer
reviewed English-language publications. Reference lists from
retrieved relevant articles were examined to identify
additional literature. The years searched were from 2000. The
literature searches were performed between May and August,
2010. One review author screened titles and abstracts
obtained from the database searches. Two review authors
independently reviewed potentially relevant articles.
Disagreements were resolved by consensus.

Selection criteria

Studies were included if they targeted healthy participants
and examined the effect of web-based interventions on
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eating patterns, physical activity levels or a combination of
both. In this review, the effect of web-based techniques
includes modification of physical activity and eating
patterns. Changes in knowledge, attitudes and awareness
are also included. To be included, study outcomes had to be
measured both pre- and post intervention. Studies where
web-based techniques were used as either the main
intervention or an additional component were included.
Studies were excluded if the target participants were
receiving medications or underwent treatment during the
intervention. Studies focusing on weight loss and disease
management were excluded.

Analysis

Results of meta-analyses were expressed using the
standardised mean difference (SMD). Data were pooled into
the outcomes portions of fruit and vegetables consumed,
and minutes of moderate/vigorous physical activity
undertaken. We used random-effects models. The data were

Results

In total, 1264 studies were screened based on titles and
abstracts. A total of 30 studies met the inclusion criteria and
were included in the review. The characteristics of the
studies are summarised in Table 1. Overall, 12,500 healthy
participants were engaged in the 30 studies. Among them,
only 1740 (14%) participants were children and
adolescents. However, there were large differences in the
sample sizes. Six of the 30 studies had recruited more than
500 participants at baseline,'*~'® while six had sample sizes
of less than 100.'%72*

More than half (18 studies) of the studies were carried out
in the US, four (13%) in the Netherlands, three (10%) in
Australia, two (7%) each in Belgium and the UK, and one
(3%) in Germany. Twenty studies (67%) were conducted on
adult populations, with participants recruited through
workplaces, academic institutions and in a community
setting. Of the eight studies involving children and
adolescents, four (50%) were conducted in schools.

analysed using a standard package (Stata version 11.1,

StataCorp, College Station, TX, USA).

Table 1 General characteristics of the reviewed studies

From the 30 studies, 13 (43%) were focused on
physical activity,#15:17,2021,25-32 ajght (27%) on healthy

Outcomes

Studies

Participants

Design

Eating practices

Alexander et al. (2010)'3

Long et al. (2004)3*

2540 adults

121 adolescents

Mangunkusomo et al. 486 children
(2007)*®
Oenema et al. (2001)3¢ 198 adults
Oenema et al. (2005)%? 61 adults
Papadaki et al. (2005)** 72 female
Park et al. (2008)*” 111 adults
Buller et al. (2008)33 762 adults
Physical activity Dunton et al.(2008)* 156 women
Ferney et al. (2009)%° 106 adults
Hurling et al. (2007)?° 77 adults
Jago et al. (2006)%” 473 children
Marcus et al. (2007)%® 249 adults
Marks et al. (2006)%° 319 adolescent girls
Marshall et al. (2003)' 655 adults
Napolitano et al. 65 women
(2003)%'
Slootmaker et al. 102 workers
(2009)3°
Spittaels et al. (2007)*' 434 adults
Steele et al. (2009)>? 192 adults
Spittaels et al. (2007)'® 526 adults
Wanner et al. (2009)'7 1531 adults
Physical activity Baranowski et al. 35 African-
and eating (2003)" American girls
Cook et al. (2007)*® 419 adults
Franko et al. (2008)%° 476 college
students

Frenn et al. (2003)*°
Frenn et al. (2005)*
Gow et al. (2010)*?

Sternfeld et al. (2009)'®
Thompson et al. (2008)%*

Winett et al. (2007)'®

130 adolescents

103 school children

170 college
students

787 employees

73 African American
girls

1071 adults

Focus: Fruit and Vegetables Design: Randomised Controlled Trial (RCT) Recruitment:
Organizational Network (Cancer Research Network) Location: USA

Focus: Healthy Eating Design: Quasi-experimental design Recruitment: School Location: USA

Focus: Healthy Eating Design: Cluster-randomised experimental design Recruitment: School
Location: The Netherlands

Focus: Nutrition Design: RCT Recruitment: Workplace Location: The Netherlands

Focus: Nutrition Design: RCT Recruitment: Workplace Location: The Netherlands

Focus: Healthy Eating Design: Quasi-experimental design Recruitment: Workplace Location: UK

Focus: Nutrition Design: RCT Recruitment: Media Location: USA

Focus: Nutrition Design: RCT Recruitment: Community Location: USA

Focus: PA Design: RCT Recruitment: Community Location: USA

Focus :PA Design: RCT Recruitment: Neighbourhood Location: Australia

Focus: PA Design: RCT Recruitment: Community Location: UK

Focus: PA Design: RCT Recruitment: Boy Scouts Location: USA

Focus: PA Design: RCT Recruitment: Newspaper adverts Location: USA

Focus: PA Design: RCT Recruitment: School setting Location: USA

Focus: PA Design: RCT Recruitment: Workplace Location: Australia

Focus: PA Design: RCT Recruitment: Workplace Location: USA

Focus: PA Design: RCT Recruitment: Workplace Location: The Netherlands

Focus: PA Design: RCT Recruitment: Workplace Location: Belgium
Focus: PA Design: RCT Recruitment: Workplace Location: Australia
Focus: PA Design: RCT Recruitment: Workplace Location: Belgium
Focus: PA Design: RCT Recruitment: Media adverts Location: Germany
Focus: PA and Nutrition Design: RCT Recruitment: School Location: USA

Focus: Diet, Stress and PA Design: RCT Recruitment: Workplace Location: USA
Focus: Nutrition and PA Design: RCT Recruitment: Higher institutions Location: USA

Focus: Nutrition and PA Design: Quasi experimental Recruitment: School Location: USA
Focus: Nutrition and PA Design: Quasi experimental Recruitment: School Location: USA

Focus: Healthy eating and PA Design: RCT Recruitment: Public university Location: USA

Focus: Healthy eating and PA Design: RCT Recruitment: Workplace Location: USA
Focus: Healthy eating and PA Design: RCT Recruitment: Media Location: USA

Focus: Healthy eating and PA Design: RCT Recruitment: Churches Location: USA

PA — physical activity, FJV — fruits, juices and vegetables
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eating 322233337 and nine (30%) focused on the

combination of both,'¢18:19:2438=42 \ ot interventions
targeted changes in knowledge, awareness, attitudes,
motivation, self-efficacy and behaviour. Most studies (87%)
were randomized controlled trials (RCTs) although four
studies were non-randomized controlled trials. Interventions
were delivered using both synchronous and asynchronous
techniques, such as websites (28 studies), Internet video

(2 studies), discussion boards (6 studies), chat sessions

(2 studies), online coaching (2 studies) and email (14 studies).
Ten studies employed tailored web-based programmes to
deliver information, advice and feedback messages. The
majority of studies (23 of 30) compared web-based
interventions to other interventions, whereas seven studies
compared interventions to usual care. Seven studies used
different delivery modes (such as printed material or
face-to-face) in the control or comparison condition. Sixteen
studies used a standard or low-intensity web-based
intervention as the comparison. Participants in the control
group of two studies received usual assignments for their class
activities compared to intervention group.*>*! Furthermore,
several studies utilized email reminders about website visits
(n = 8) or other interventions (n = 9). Five studies used
physical encounters such as one-to-one sessions, counselling
sessions, troop and class meetings as adjuncts to web
interventions. Only two studies employed professional
assistance like a counsellor or a nurse. Of the 30 included
studies, 15 provided psycho-education and modules to
participants, 10 presented tailored feedback and messages,
and three used other techniques such as comic characters and
video format. The types of treatments given to the control
groups are shown in Figure 1. In addition, incentives

(9 studies) and email reminders (14 studies) were employed in
order to increase participation and retention in the studies,
especially to boost the web usage.

Outcomes of web-based interventions

In general, the studies showed positive effects. The majority
of studies (93%) demonstrated the effectiveness of
web-based interventions to motivate participants to engage
in healthy eating and active living. Only four (14%) studies
showed significant effects on increase of knowledge,
intention to change, awareness and self-efficacy in relation
to healthy eating practices. Of the eight studies
investigating healthy eating habits, four (14%) reported

Different delivery mode, 23%

No treatment, 23%

Figure 1 Types of treatments for control groups (n = 30)
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positive changes such as increased fruit or vegetable
consumption.'*292333 Seven of 13 studies showed
significant effects on physical activity levels, such as
increased walking or decreased sedentary behaviour. Seven
(25%) studies showed significant results on targeted
behaviour, i.e. in healthy eating and exercise. However, nine
(32%) studies did not show significant differences between
intervention and control groups. The web-based
interventions and their effects are summarised in Table 2
(see http://jtt.rsmjournals.com/lookup/suppl/doi:10.1258/
jtt.2011.110306/-/DC1).

A meta-analysis was conducted using information from
the three studies with extractable data for the outcome of
portions of fruit and vegetables consumed daily.'??*3° The
chi-square test of heterogeneity (P < 0.001) indicated that a
meta analysis was not appropriate. In two studies, a
significant increase in the number of servings of fruit and
vegetables consumed was observed (MD = 0.8 [95%CI, 0.7
to 0.9])' and MD = 0.5 (95%CI, 0.2 to 0.8)*° and in the
remaining study there was little difference between
intervention groups (MD = 0.1 [95%CI, —1.1 to 1.3]).%4
There were four studies with extractable data for the
outcome of moderate to vigorous weekly physical
activity.'>?*2¢31 Individuals who received the web-based
intervention undertook greater physical activity, although
the difference was not significant: SMD = 0.15 (95%CI,
—0.06 to 0.35, P = 0.16); test of heterogeneity, P = 0.16 and
12 = 41%, see Figure 2.

Positive outcomes were also associated with interactive
interventions. Half of the studies employed interactive tools
such as email, discussion boards, chat sessions, activity
planning, personalised advice and feedback messages. Ten
studies employed tailoring mechanisms in giving advice
and feedback to participants. All these studies showed
positive outcomes.

The majority of studies with web-based programmes and
theory-based interventions also showed positive outcomes.
However, it is important to examine the effect in relation to
the duration of the interventions. Three (10%) studies
showed positive effects when outcomes were measured
immediately after the end of the interventions.*®3”4°
Eleven (37%) studies that lasted three months or less
demonstrated positive outcomes. Thirteen (43%) studies
with an interventions of 3—-6 months showed positive
results. Only three (10%) interventions that lasted longer
than six months were reported to have positive
results.'326:28

Discussions

The majority of studies (28 of 30; 93%) involving web-based
interventions resulted in positive changes in knowledge,
attitude, awareness and behaviour of the participants. This
suggests that web-based technologies are capable of
promoting healthy lifestyles and managing healthy weight.

39


http://www.jtt.rsmjournals.com/lookup/suppl/doi:10.1258/jtt.2011.110306/-/DC1
http://www.jtt.rsmjournals.com/lookup/suppl/doi:10.1258/jtt.2011.110306/-/DC1
http://www.jtt.rsmjournals.com/lookup/suppl/doi:10.1258/jtt.2011.110306/-/DC1

S Maon et al. Web-based interventions to prevent weight gain

Study %
D SMD (95% Cl) Weight
Dunton 2008 ——*—v— 0.06(-0.27,0.39) 23.38
Femey 2009 - 0.12(-0.52,0.28) 18.31
Spittaels 2007 -i—'_ 0.42(0.12,0.72) 26.07
Spittaels 2007 R 014(-011,038) 3224
Overall (l-squared = 41.5%, p = 0.163) 4@ 0.15 (-0.06, 0.35)  100.00
NOTE: Weights are from random effects analysis :

T - 1 Ll

1
-5 -25 0
Favours Conirol

25 i
Favours Treatment

Figure 2 Portions of fruit and vegetables consumed daily

Studies have shown that improved diet and exercise
patterns have positive effects in controlling excessive weight
gain.? The studies that used tailored web interventions
increased the interactivity between the users. Interactive
web interventions offered personalized advice, education
and feedback messages about health behaviour. They also
served as attractive features for people to continue using the
websites. This is aligned with the findings of a systematic
review of the literature on physical activity and dietary
behaviour that observed individualisation as an important
reason why the computer-tailored intervention had become
effective in nutrition education.'? However, studies with a
tailored web-based physical activity programme were not
effective in increasing the level of physical activity among
users. Hurling and colleagues therefore concluded that the
design of a web-based intervention is crucial to ensure that
key messages are clearly communicated to the users. It is
important to consider the views and preferences of users in
the development of web programs, particularly for children
and adolescents.*

Most of the studies reviewed showed positive effects,
particularly the ones that had a short duration of
intervention. The effects of the interventions declined as
the length of time from the end of the intervention
increased, suggesting that the effects of web-based
interventions are short-lived. This is probably due to the
problem of engaging and retaining people to use websites.
Studies have shown that email communication is a useful
tool to increase the rate of repeated participation in
websites.** For example, one study involving adults reported
that participants who accessed and responded to email
messages tended to consume more fruit and vegetables
compared to those who did not.** Leslie and colleagues
concluded that the lack of engagement in the interventions
may be an important factor for behaviour change.*’

More studies are required to investigate strategies to
engage and retain people in using websites. For example,
mobile technologies and web 2.0 technologies (social

40

networking) may be important. The present review also
found that few studies have investigated the effectiveness of
web-based technologies for the benefit of children and
adolescents.

In summary, the review showed that the use of web
interventions has positive results in educating and raising
awareness of healthy eating and exercise practices. Evidence
suggests that web interventions can positively affect
behaviour changes. Therefore, it is fair to say that web
interventions can be effectively used to support those who
suffer from weight gain problems. Web techniques as a
community health tool can be effectively used in one of the
serious global problems facing the humanity — obesity.
However, web design, and the engagement and retention of
users in web-based activities, are areas that need further
investigation.
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