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Abstract

Background: In Lebanon, childhood obesity doubled during the past decade. Preventive measures should start
early in life and Schools are considered an important environment to promote energy balance health behaviours.
School-based programmes promoting healthy lifestyles are lacking. The purpose of this study was to evaluate the
feasibility and effectiveness of a multicomponent school-based intervention to promote healthy eating and physical
activity (and prevent obesity) with school children aged 9–11 years in Lebanon.

Methods: The intervention was developed based on the constructs of the Social Cognitive Theory and adapted
to the culture of Lebanese and Arab populations. It consisted of three components: class curriculum, family
involvement and food service. Eight schools were purposively selected from two communities of different
socioeconomic status (SES) in Beirut and, within each school type, were matched on SES, religious sect profile,
and then randomly assigned to either the intervention or control group. Anthropometric measurements and
questionnaires on determinants of behavioural change, eating and physical activity habits were completed by the
students in both groups at baseline and post intervention. Focus group interviews were conducted in intervention
schools at the end of the study. Challenges encountered during the programme implementation were also
identified, since Lebanon is considered a country with political unrest and no similar research projects were
conducted in the area.

Results: Students in the intervention group reported purchasing and consuming less chips and sweetened drinks
post-intervention compared with controls (86% & 88% less respectively p < 0.001). Knowledge and self-efficacy
scores increased for the intervention (+2.8 & +1.7 points respectively p < 0.001) but not for the control group.
There was no difference in physical activity and screen time habits and no changes in BMI between groups at
post intervention. Interview data from focus groups showed that the programme was generally well accepted.
Limitations for better outcomes include the length of the programme and the school environment.

Conclusion: “Health-E-PALS” intervention is a promising innovative, theory-based, culturally sensitive intervention
to promote healthy eating habits and physical activity in Lebanese school children with a potential to be scaled up,
replicated and sustained.
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Background
Overweight and obesity are serious problems posing one
of the most difficult public health challenges of the 21st
century in many countries. The Middle East and the
Arabian Peninsula regions, which include Lebanon, are not
exempt from the obesity epidemic, which has reached
worrying levels both among children and adults [1].
Lebanon is a small middle-income country charac-

terised by a high urbanisation rate (81%), a high literacy
rate (85%) and a life expectancy close to 72 years [2]. A
monitoring study reporting on overweight and obesity
trends in Lebanon in 1997 and 2009 showed a rapid in-
crease in body mass index (BMI) across sex and age
groups, particularly 6–19 year olds [3]. This study also
showed that childhood obesity which continues through
adolescence occurs before age 11 [4]. Children aged 13
to 15 years reported poor eating habits including skip-
ping breakfast, a low intake of fruits and vegetables, and
a high consumption of high energy foods and beverages,
compared with recommended [5]. Coupled with the low
physical activity levels reported by these children, these
risk factors help explain the increased prevalence of
overweight and obesity in Lebanon [3,6,7].
In response, policies and strategies have been recom-

mended to promote weight control and physical activity
across Lebanon [8,9]. But school-based interventions
promoting healthy eating and physical activity are still
lacking, and the Lebanese integrated health curriculum
incorporates very little nutrition education. Several re-
views have assessed the effectiveness of school-based
interventions in preventing and reducing childhood
obesity [10-12]. However, most of the interventions have
been conducted in North America, Australia and Europe;
very little research in this area has been carried out in the
Middle-Eastern region. Although certain key concepts and
elements of the successful interventions identified in these
reviews can be translated for the Lebanese population, such
as the importance of using a whole school-based approach
[10] which targets behaviour change at the individual level
and also changing the school food environment, new or
adapted interventions require pilot testing because of the
distinct Lebanese cultural context.
In this realm, this study was undertaken to fulfil two

objectives: (1) To develop a theory and evidence-based
multi-component school intervention that is culturally
appropriate, which takes a whole school-based approach,
and is participatory-based (involving the school environ-
ment and parents), that aims to promote healthy eating
and physical activity among children aged 9–11 years;
and (2) by conducting a pilot study, to evaluate the feasibil-
ity and effectiveness of this multicomponent school-based
intervention to promote healthy eating and physical activity
(and prevent obesity) in school children aged 9–11 years in
Lebanon.
This paper reports on the process and outcomes of the
pilot study. A paper reporting on the development of
the intervention is published elsewhere [13].

Methods
Study design
This pilot/feasibility study used a sequential explanatory
mixed method study design, involving both quantitative
and qualitative research methods.

Study site and population
The study was conducted in Beirut, the largest and cap-
ital city of Lebanon, comprised of a mélange of ethnic
and religious sects. Following ethical approval by the
Institutional Review Board (IRB) at the American
University of Beirut, we contacted the Ministry of
Education, whose support helped facilitate the process of
recruitment. Both private and public primary schools were
sampled (primary sampling units) to include students of
various socioeconomic levels, since middle-high income
families in Lebanon tend to enrol their children in private
schools given the high annual tuition fees, and lower in-
come families tend to send their children to public schools
for a nominal fee. The schools were purposively selected to
include socioeconomically and religiously diverse catch-
ment areas.
For this pilot study, four private and four public

schools were purposively selected. The four private
schools were then assigned to matched pairs, according
to their socioeconomic status based on neighbourhood,
and religious sect. The same principles of allocation
were applied to the four public schools. Then, within
each matched pair, one school was randomly assigned
(by the toss of a coin) to receive the intervention, and
the other school served as the control. Ultimately, four
schools received the intervention (2 private and 2 public)
and four others were control schools. Despite the limited
number of schools (n = 8), the method of randomization
distributed potential confounders equally between inter-
vention and control groups, and students’ baseline char-
acteristics in their respective school pairs were
comparable (Table 1).
All students in Grades 4 and 5 (aged 9–11 years) were

invited to take part in the pilot study. Consent forms
were sent to the students’ parents/guardians to obtain
their approval, students also signed assent forms. All
students accepted to participate resulting in a total
sample of 387 students agreeing to partake in the study;
after school randomization, a total of 193 students were
assigned to receive the intervention and 181 served as
control (i.e. received the usual curriculum during the
pilot study period). Figure 1 is a flow diagram illustrating
the progress of student recruitment and data collection
in both groups from baseline to study completion.



Table 1 General characteristics of students and schools included in the programme

School pair 1 School pair 2 School pair 3 School pair 4 Total Schools

Intervention Control Intervention Control Intervention Control Intervention Control Intervention Control

No. of students 21 23 79 66 51 56 41 37 193 181

School Type Private Private Private Private Public Public Public Public 4 4

Average Students
/class

21 23 26 22 25 28 20 19 23 23

Gender

Male% (n) 38 (8) 52 (12) 55(43) 52 (39) 59 (30) 55 (31) 71 (29) 46 (17) 57(111) 53(93)

Female% (n) 62(13) 48 (11) 45 (36) 48 (27) 41 (21) 45 (25) 29 (12) 54 (20) 43(82) 47(88)

Mean SD Mean
SD

Mean SD Mean
SD

Mean SD Mean
SD

Mean SD Mean
SD

Mean SD Mean
SD

Age (yrs.) 9.6 0.6 9.3 0.5 10.4 0.5 10.2 3.5 10.6 1.2 10.4 1.2 10.4 1.2 9.9 1.1 10.3 0.9 10.1 1

BMI 20.2 3.6 9.3 0.5 20.8 4 19.9 3.5 18.9 3.8 17.3 3.2 18.4 3.8 18.5 3.3 19.7 4 18.8 3.5

Waist circumference 69.9 9.2 66.8 7.8 75.1 11.5 72.6 9.7 68.8 8.7 65 9.1 65.7 8.5 68 8.7 70.9 1.1 69.8 1
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Intervention design
The development and design of the intervention are
described briefly in this section, more details are found
elsewhere [13]. The intervention used a ‘whole school
approach’, which targeted both individual (children’s)
behavior change and also the school environment.
Students in the intervention schools received the

programme components over three consecutive months;
students in the control schools received their usual curricu-
lum during the intervention period. The school-based mul-
ticomponent intervention was initially called ‘Kanz al Soha’
in Arabic which translates to “The treasure of Health”. Sub-
sequently, ‘Health-E-PALS’ was deduced as the acronym
for: ‘Intervention to promote Healthy Eating and Physical
Activity in Lebanese School children’. The intervention
specifically targeted obesity-related behaviours in 9–11 year
olds including: increasing consumption of fruits and vegeta-
bles, favouring healthy over high energy dense snacks and
drinks, increasing the habit of having breakfast daily, in-
creasing moderate-to-vigorous physical activity (MVPA),
and decreasing overall sedentary behaviour.
The ‘Health-E-PALS’ intervention was based on the

constructs of the Social Cognitive Theory [14], which
uses a multilevel approach involving individual behav-
iour change and environment modifications to support
individual changes. Role modelling of significant others
and availability of healthy choices at home and school
were the main environmental factors addressed by the
programme.
Specifically, the intervention was comprised of 3 coor-

dinated components. First, 12 culturally appropriate
classroom sessions using fun and interactive activities
were delivered once a week for 3 consecutive months.
The activities were incorporated into the school curricu-
lum and delivered mainly by the first author of this
paper (Carla Habib-Mourad), a specialist in community
nutrition, with the support of one research assistant who
is also a nutritionist. Second, a family programme con-
sisting of meetings, health fairs as well as information
packets was sent home along with some food samples
and recipes. Lastly, a food service intervention targeted
the school shops and the lunch boxes sent by the family.
Statistical methods
Quantitative data collection and analysis
For students in both intervention and control schools, a
baseline assessment (pre-test) was conducted a week
prior to the start of the intervention, followed by an-
other assessment one week after the completion of the
intervention (post-test). Both assessments took place in
the classroom. Anthropometric measurements including
height, weight, and waist circumference were carried out
at both time points using standardized techniques and
calibrated equipment (Seca balance and Stadiometer
model 11770 Germany, and plastic measuring tape).
The questionnaire used for both the pre- and post-

tests was designed to provide an indication of dietary,
physical activity, and sedentary behaviour habits. The
questionnaire was not designed to measure dietary in-
take, MVPA, or sedentary behaviours. The questionnaire
included three sections (1) dietary habits (13 questions),
questions included regularity of intake of meals, types of
snacks eaten or bought from the school shop, frequency
of eating out, and eating in front of TV; (2) physical ac-
tivity/sedentary habits (10 questions) questions included
regularity of sessions of physical education at school,
playing outdoors at school and at home, after school
structured activity per week, watching TV, playing com-
puter games during week days and week-ends; (3) nutrition
knowledge (14 questions) and self-efficacy (9 questions).
The questions and questionnaire (Additional file 1) were



Figure 1 Students flow diagram.
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adapted from a previously developed questionnaire used in
Lebanese children [8].
The questions on dietary and physical activity behav-

iours were individually analysed. For knowledge ques-
tions, each response was recoded as either 1 (correct
answer) or 0 (for an incorrect answer, including the re-
sponse ‘don’t know’), and summed to generate a single
score (range: 0–14) reflecting overall level of knowledge;
the higher the score the better the knowledge. The 9
self-efficacy items were also summed into a single score
(range 0–18); each question was measured on a 3-point
Likert scale (0 = not sure, 1 = little sure, 2 = very sure);
the higher the score, the better the self-efficacy. The in-
ternal consistency (and item-total correlations) of each
set of knowledge and self-efficacy items was checked
prior to creation of the overall scores; in both cases,
Cronbach’s alpha was 0.66 at pre assessment and 0.7 at
post assessment.
Exploratory data analysis was initially conducted and

descriptive statistics were calculated using Pearson‘s
Chi-square tests and reported for all major study vari-
ables. Observed and relative frequencies are reported for
categorical variables, and measures of tendency and de-
viation were calculated for continuous data. Regression
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models were then estimated, particularly Generalized
Estimated Equations (GEE), in order to generate
population-averaged estimates. Given that students
were clustered within each school, robust standard er-
rors were calculated to account for non-independence
of student observations within each school (cluster =
school). Paired t-tests were used to assess the differ-
ences in means between pre and post surveys of each
group alone. Independent t-tests assessed mean change
differences between intervention and control groups;
the normality assumption for all continuous variables
was checked and satisfied prior to undertaking the test.
After recoding categorical variables to binary format
(recoding methods are detailed in Additional file 2),
GEE with a logit link for binary data was carried out to
generate the odds ratios comparing diet and physical
activity habits between children in intervention schools
compared with control schools, and thus the impact of
the intervention on these behaviours.

Qualitative data collection and analysis
Focus group discussions (FGDs) were conducted with a
sub-sample of the students, their parents and teachers in
intervention schools only, after having completed the
intervention sessions and received the post-test. Parents,
students and teachers’ FGDs were held separately, and
lasted approximately 45 minutes each. A total of 13
focus groups and two in-depth interviews with a total
number of 82 participants were completed. The aim of
the FGDs and interviews was to estimate the children’s,
parents’ and teachers’ overall perception of the programme,
what they liked and did not like, to understand in depth
what the students felt they have gained, and to further ex-
plore and help explain the quantitative outcomes resulting
from the intervention.
All FGDs and interviews were carried out in colloquial

Arabic, audio taped following the participants’ permission,
transcribed verbatim in Arabic and analysed using thematic
content analysis, a method described by Burnard [15].
Thematic content analysis is adapted from grounded
theory, and was carried out by the first author (Carla
Habib-Mourad) using the systematic approach of immersion
in the data, coding, and data reduction into themes. The
researcher analysed the data and identified categories,
which were then compared and contrasted to arrive at the
major themes.

Process evaluation
A process evaluation was conducted to explore the im-
plementation, receipt, and setting of the intervention
and help in the interpretation of the outcome results. It
aimed to examine the views of participants, parents and
teachers who were involved with the intervention; study
how the intervention was implemented and whether it
was delivered as intended; distinguish between compo-
nents of the intervention; investigate contextual factors
that affected the intervention; and monitor the reach of
the intervention;
Data collection was through direct researchers’ obser-

vation and field notes, (from teachers and parents com-
ments that were collected during family events and
school visits), and from focus group interviews.

Results
Changes in dietary habits
Table 2 presents the baseline and post measures of stu-
dents dietary, physical activity and sedentary behaviours
in both intervention and control schools. Students be-
longing to both groups (intervention or control) were
very similar (p > 0.05) in their baseline behaviours and
habits, while marked differences were observed at post-
test (p < 0.05).
The odds of an average student in an intervention

school reporting a particular dietary habit at post-test
compared to an average student in a control school was
then calculated, controlling for the student’s baseline re-
sponses. As shown in Table 3, the odds of eating break-
fast daily at post-test for an average student in the
intervention group is 3.5 times greater than that of an
average student in the control group, controlling for
their baseline breakfast intake habits. The odds of eating
in front of TV at post-test were 56% less likely in the
intervention group compared with controls, again con-
trolling for baseline habits (Table 3). The intervention
was also successful at reducing the odds of having chips
as snacks (OR = 0.14; CI = 0.11; 0.19) and the odds of
drinking soft drinks (OR = 0.31; CI = 0.19; 0.52), but no
additional differences were observed for other types of
snacks such as fruits, chocolate, sweetened drinks and
healthy sandwiches. Purchasing habits were also com-
pared and results showed that the odds of buying chips
(OR = 0.16; CI = 0.04; 0.61), soft drinks (OR = 0.12; CI =
0.04; 0.29) and chocolate (OR = 0.286; CI = 0.12; 0.66)
were much less for an average student in the interven-
tion versus control group, controlling for their baseline
habits (Table 3).

Changes in the physical activity and screen time habits
Students in the intervention group were 40% more likely
to play at recess during post-test compared with control
students, but changes in the levels of play at home, after
school sports activity, and screen time habits, were not
observed (Table 4).

Changes in students’ knowledge and self-efficacy
The reported average knowledge score at baseline (range
0–14) was similar for the intervention group (8.7 ± 3.0)
and control group (8.9 ± 2.7) at post-test; while the



Table 2 Baseline and post measures for dietary, physical activity, sedentary habits, knowledge and self-efficacy in
intervention and control schools

Baseline measures Post- measures

Intervention Control Intervention Control

(n = 193) (n = 181) (n = 193) (n = 181)

% (n)

Dietary habits

Breakfast intake 71.4(137) 63.0(114) 76.5 (143) 48.0 (84)

Number of snacks per day (3 or more) 44.1(85) 42.9(76) 22.1 (41) 31.9 (56)

Eating in front of TV 18.1(35) 14.4(26) 9.6 (18) 16.0 (28)

Eating out (3 or more times/week) 15.8(30) 17.7(32) 13.9 (26) 19.5 (34)

Snacks consumption between meals

Chips 39.9(77) 41.4(75) 11.7 (22) 40.0 (70)

Chocolate 49.0(94) 51.9(94) 27.7 (52) 36.4 (64)

Soft drinks† 25.9(50) 39.8(72) 8.5 (16) 26.3 (46)

Sweetened drinks‡ 64.2(124) 48.6(88) 43.6 (82) 52.8 (93)

Fruit 74.6(144) 62.4(113) 70.2 (132) 55.7 (98)

Sandwich 39.9(77) 40.3(73) 39.9 (75) 41.5 (73)

Snacks bought from School shop

Chips 24.6(47) 29.8(54) 8.0 (15) 29.5 (52)

Chocolate 39.8(76) 48.1(87) 19.1 (36) 42.0 (74)

Soft drinks† 18.3(35) 24.3(44) 3.7 (7) 19.9 (35)

Sweetened drinks‡ 50.8(97) 49.2(89) 35.6 (67) 52.8 (93)

Manoushe^ 44.0(84) 52.5(95) 36.2 (68) 41.5 (73)

Croissant 34.6(66) 21.0(38) 18.6 (35) 21.6 (38)

Physical Activity habit

Playing at recess 83.4 (161) 80.7 (146) 88.3 (166) 82.9 (145)

After school Physical activity/ week (at least once/week) 85.5 (164) 89.0 (161) 93.0 (176) 88.6 (154)

Playing at home afterschool 31.6 (61) 30.4 (55) 47.8 (89) 41.7 (73)

Screen time habit

TV viewing during school days 31.2 (60) 29.3 (51) 30.1 (53) 32.2 (55)

TV viewing during week end 55.9 (108) 68.3 (123) 53.2 (100) 59.7 (104)

Electronic games during schooldays 59.0 (114) 59.6 (108) 61.1 (110) 56.0 (94)

Electronic games during weekend 48.4 (114) 50.0 (90) 49.2 (92) 49.5 (86)

Knowledge and self-efficacy

Determinant Mean ± SD at Baseline Mean ± SD Post Intervention

Intervention group
(n = 193)

Control group
(n = 181)

Intervention group
(n = 193)

Control group
(n = 181)

Knowledge score 8.7 ± 3.0 8.9 ± 2.7 11.5 ± 3.0 8.5 ± 2.8

Self-Efficacy score 14.3 ± 2.7 13.8 ± 2.8 16.0 ± 2.6 13.7 ± 3.3

Values derived from Chi Square & independent t-test. † Include carbonated beverages‡Include artificial juices and drinks^Lebanese pastry.
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average score remained 8.5 ± 2.8 for control group stu-
dents, it increased to 11.5 ± 3.0 for students in the
intervention group. Controlling for baseline scores, the
knowledge score increased on average by 2.86 units
(95% CI = 1.7; 4.0; p < 0.001) for the students in the
intervention group. With regards to self-efficacy scores
(range 0–18), they were also similar at baseline for the
intervention and control groups (14.3 ± 2.7 and 13.8 ±
2.8, respectively) and higher for the intervention group
at post-test (16.0 ± 2.6 versus 13.7 ± 3.3 in control



Table 3 Odds ratio comparing dietary habits, snack
intake and snack purchase in an average student within
an intervention school versus a control school at
post-intervention, controlling for baseline measures†

Odds Ratio 95% CI

Dietary habits ¥

Breakfast intake 3.50* 1.80; 6.90

Eating in front of TV 0.44* 0.23; 0.85

Number of snacks per day £ 0.62 0.34; 1.15

Eating out per week £ 0.70 0.35; 1.38

Consumption of snacks between meals ¥

Chips 0.14* 0.11; 0.19

Chocolate 0.54 0.25; 1.15

Soft drinks‡ 0.31* 0.18; 0.51

Sweetened drinks§ 0.47 0.16; 1.40

Fruit 1.65 0.87; 3.10

Sandwich 1.50 0.78; 2.90

Snacks bought from School shop ¥

Chips 0.16* 0.04, 0.61

Chocolate 0.29* 0.12; 0.66

Soft drinks‡ 0.12* 0.04; 0.29

Sweetened drinks§ 0.40 0.15; 1.07

Manoushe^ 0.80 0.40; 1.50

Croissant 0.64 0.34; 1.12

†Baseline measure refers to the response provided at pre intervention
*Significant at p < 0.05.
‡Include carbonated beverages § Include artificial juices and drink.
^Lebanese pastry.
¥Reference group is “No” £ Reference group is “Less than 3”.

Table 4 Odds ratio comparing physical activity and
sedentary habits in an average student within an
intervention school versus a control school at post-
intervention, controlling for baseline measures†

Physical Activity Habit £ Odds ratio 95% CI

Playing at recess 1.38* 1.10; 1.80

After school Physical activity per week 2.35 0.97; 5.65

Playing at home after school 0 .86 0.49; 1.52

Screen time

TV viewing during school days ¥ 0.86 0.50; 1.47

TV viewing during week end§ 0.88 0.43; 1.80

Electronic games during schooldays^ 1.32 0.75; 2.34

Electronic games during weekend§ 1.05 0.35; 1.38

†Baseline measure refers to the response provided at pre-intervention.
*Significant at p <0.05.
¥Yes, No ( a lot coded as “yes”, a little and no coded as “No”), Reference “No”.
§A lot, a little (all day and twice a day coded as “a lot”, once a day and no,
coded as “a little”), Reference “a little”.
^Everyday, not everyday (a little and a lot coded as “everyday”, 3 times a week
and no, coded as “not everyday”), Reference “not everyday”.
£Reference group is “No”.
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groups); thus, a 2.15 unit increase was observed (95% CI =
1.47; 2.82; p < 0.001) among students in the intervention
group compared with those in the control group at post-
test, controlling for baseline levels.

Changes in anthropometric indices
The student’s body composition (height, weight, BMI,
waist circumference) was similar in both groups at base-
line (Table 1), and no significant changes in BMI (mean
change for intervention group 0.37 ± 1.5, mean change
for controls 0.19 ± 1.5) or waist circumference were ob-
served in either group at post-test (p > 0.05).

Student, parents and Teachers’ impressions of major
programme facilitators and barriers
Table 5 presents some of the participants’ quotes from
the focus groups. Overall, the facilitators that were re-
currently mentioned and cited as being fundamental for
the success of the intervention include: the attractive
and fun activities during the educational lessons that
motivated the students to increase their knowledge and
skills in an enjoyable way; students’ active involvement
in food preparation that improved their skills and self-
Table 5 Summary of quotes generated during the focus
groups discussions

Participants’ quotes

- “I am asking my mom to bake food instead of frying”

- “Better if you come the whole year instead of just three
months”

- “I used to drink soft drinks with every meal, now I am
having only half a cup a day”

- “If the school shop offers fruits and fresh fruit juices, I
would buy them instead of sweet drinks”

- “The school shop should be closed or stop selling chips
and sweetened drinks”

Teachers

- “They liked the sessions because it was not a lesson to
memorize, though they memorized all messages”

- “Hands-on activities helped convince the students with the
information given in class”

- “In spite of all your efforts, there was no cooperation from
the school shop administrator”

Parents

- “They liked the idea that nothing is forbidden, as long as
they eat the right servings of each food”

- “My child wanted to go to school despite being sick with a
high fever, she told me: today we have Mrs Carla (CHM)
coming”

- “Don’t know what you used or what was the method, but
my boy was interested”

- “Our kids need follow up; they forgot the healthy messages
once the program was over”

- “I cannot tell my boy not to buy from the shop when he
sees his friends doing so”
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confidence in choosing and preparing healthy foods;
parental and teacher involvement in the intervention,
emphasizing the importance of role modelling; and, the
continued positive reinforcements via praise and tokens.
Reported possible limitations to better outcomes and re-
peated themes included: the length of the intervention,
which was considered by all too short duration to expect
any major behavioural changes; continued availability of
unhealthy food choices and lack of fruits and vegetables
within the school environment; small playgrounds at
schools and their unavailability near homes, as well as
the high and competing attractiveness of computer and
video games vis-à-vis physical activity.

Discussion
‘Health-E-PALS’ is the first school-based intervention in
Lebanese schools for the promotion of healthy eating and
an active lifestyle. It is also the first study to demonstrate
the feasibility of undertaking a successful school-based
intervention despite the many contextual challenges that
may be faced in a politically unstable context, with security
threats and social unrests. The absence of a similar study
from the region made it difficult for us to set benchmarks
for what could be feasible and reasonable to accomplish.
Notwithstanding these challenges, however, our pilot study
illustrated that the intervention was culturally-relevant,
promising and effective in improving many students’ diet-
ary behaviours and determinants of behavioural change.
Health-E-PALS significantly increased students’ nutri-

tional knowledge. Group discussions with students and
parents revealed that this was mainly due to the class-
room component being an activity rather than a didactic
lesson. While increasing knowledge may be an import-
ant initial step, whether knowledge alone can directly
translate to changes in behaviours remains questionable
[16], which is why efforts to increase students’ self-
efficacy is a fundamental part in personal change, as it
motivates people to act [17]. Students exposed to the
Health-E-PALS intervention scored higher on self-
efficacy compared with controls. Self-efficacy is a stron-
ger predictor of behavioural change, and has also been
found to be an important mediator of the relation be-
tween knowledge and behaviour [18,19].
With respect to behavioural outcomes, Health-E-PALS

was effective in increasing the odds of daily breakfast in-
take, mostly that skipping meals, particularly breakfast,
is a major risk factor for becoming overweight or obese
as they grow older [20]. Daily intake of breakfast has
been consistently linked to decreased BMI among chil-
dren and adolescents, and a reduced risk of being over-
weight or obese [21]. Even if our finding were partially
due to the lower proportion of children eating breakfast
daily in the control group at post-test, qualitative find-
ings confirm that breakfast intake was among the main
healthy changes students incorporated into their dietary
habits. Students in fact reported trying to “wake up early”
in order to have breakfast on a regular basis and parents
noted that their children were preparing breakfast following
the examples given during the class sessions.
The lack of increase of fruits intake in our study cor-

roborates others’ findings [22] and as such greater efforts
must be made to promote the intake of fruits as a snack,
dessert or part of a meal; worth noting however that the
majority of students had already reported having fruits
as a snack between meals. Reviews of studies that dem-
onstrated a positive and statistically significant increase
in fruit consumption noted that the effect size was small
compared to the required intake [23]. However, availability
and motivation were constructs that have been shown to
mostly determine successful increases in fruit and vegeta-
bles consumption among children [24].
In the present pilot study, perceived self-efficacy, per-

sonal skills and food preferences were enhanced through
food tasting workshops and snacks preparation, in line
with evidence-based recommendations favouring tasting
sessions of new healthy foods and drinks [25]. Interven-
tions with parents further secured accessibility of these
food items at home, and qualitative results showed that
students were encouraged by their parents to consume
fruits and vegetables, and that students were less resist-
ant when offered these food items. Unfortunately,
Health-E-PALS was not successful in changing the
school environment, and the lack of fresh fruits and
juices at the school shop was brought up during focus
group interviews as one of the barriers to increased fruit
intake, especially that students were willing “to buy
fruits and fresh juices if offered at the school shop”.
Lack of availability of healthy food options at school
was also pointed among the perceived barriers to eating
healthy in other studies looking at insights into chil-
dren’s views on food and nutrition [26,27].
Our programme also significantly decreased stu-

dents’ intake and purchase of soft drinks but not of
other sweetened drinks, as others have also found [28].
One possible explanation is the availability of sweet-
ened beverages at school shops and at home as
“healthy” substitutes for soft drinks. Parents and health
educators mistakenly perceive them as a healthier
option. Studies showed that reducing easy access to
energy dense drinks could limit the chances of over-
consumption [29].
Snacking has lately been suggested as being one of the

causes of the increased energy intake responsible for the
observed growing epidemic of obesity in the world [30].
Health-E-PALS effectively reduced students’ consump-
tion and purchase of some types of energy dense snacks
namely potato chips, which itself has been strongly
linked to long-term weight gain [31]. One possible factor
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for this positive finding in our study might be the educa-
tional games’ emphasis on added fats and sugars in the
common energy dense snacks. Though not statistically
significant, the consumption and purchase of chocolate
and biscuits also decreased. While access to potato
chips was restricted in some schools, it was more diffi-
cult to convince the shop staff to remove all types of
candies, as reported in other studies [32,33]. Efforts to
decrease availability of energy dense snacks and drinks
were only successful in few schools; as shop owners were
concerned about reduced profit. A recent review article on
the effectiveness of school-based interventions in low- to
middle-income countries found that changing the nu-
tritional environment in schools poses a real challenge
in these countries [34]. The Ministry of Higher Educa-
tion in Lebanon has recently issued a law restricting
the sale of competitive foods in school shops; this will
hopefully improve the food environment in Lebanese
elementary schools.
Health-E-PALS was not successful in raising the fre-

quency of organised sports in schools curricula, though
was effective in getting students engaged in after school
sports at least once a week. Interviewed parents were re-
luctant to enrol their children in extracurricular activ-
ities due to budget, time, schedule constraints and
homework overload, all of which have been previously
reported in other studies [35]. In Lebanon, free physical
activity facilities are scarce. After school sports are of-
fered in some schools for an extra fee or in private
sports clubs usually at an elevated monthly membership
cost. Moreover, increasing expectations about academic
achievements have prompted many Lebanese schools to
cut back on both recess time and gym classes. Health-E-
PALS also emphasized the importance of unorganised
physical activity through several means one of which is
the pedometer workshop that proved to be successful in
motivating children to move. Pedometer-based interven-
tions are becoming more popular as a low-cost and
effective method for promoting physical activity and in-
creasing walking [36-38]. Group discussions unani-
mously pointed towards pedometers being an incentive
to increase daily physical activity, as others have found
[39]. Health-E-PALS also positively influenced play dur-
ing recess but not at home, probably due to unsafe
neighbourhoods as explained by parents during the
focus group discussions. The built environment in the
city of Beirut prevents children from engaging in spon-
taneous physical activity and play. Improving the urban
environments is not one of the Lebanese government’s
priorities, which mainly revolves around economic and
political problems. Thus, short-term solutions should
focus on improving the school environments by re-
garding the PE session as a central part of the student’s
wellbeing.
Mounting evidence shows that independent of phys-
ical activity levels; sedentary behaviours are associated
with increased risk for many diseases and namely
adiposity [40-42]. Intervention studies which helped
children decrease their sedentary time reported desirable
changes in body weight and BMI [43]. Health-E-PALS did
not achieve a decrease in students’ screen time habits, des-
pite the strict rules at home for screen time during school
days in some families, as reported during focus groups.
Generally, parents perceived reducing their children’s TV
viewing as a difficult task [44] and longer follow-ups are
needed to observe changes [45].
The lack of any observed changes in students’ BMI

and waist circumference measurements in the present
study is probably due to the insufficient duration be-
tween pre- and post-test (i.e.12 weeks), making it diffi-
cult to detect any noticeable changes in adiposity.
Systematic reviews [10] showed that the majority of
studies targeting six to 12 year old children that proved
effective on some indicators of adiposity, involved
long-term intervention periods (>12 months). None-
theless, our study positively impacted major mediating
variables, as well as some behavioural habits.
Since parents are fundamental to the success of any

child intervention, parents were involved in Health-E-PALS
both through direct (via meetings and health fairs) and in-
direct exposure to the programme’s elements, by sending
information packets and recipes home with the students. It
is worth noting that direct methods to engage parents have
proven to be more successful than indirect methods [46]
although the best way to involve parents is yet unknown.
Parents helped in the success of the Health-E-PALS inter-
vention by ensuring the availability and accessibility of
healthier food options at home, and through role model-
ling. One of the challenges faced with parents however is
their attendance in meetings, which was poor in some
schools. Inviting parents to attend their children’s’ perfor-
mances, and providing meals and tokens helped secure
parents’ participation in the present study, as suggested
elsewhere [47].
Our pilot evaluation of the Health-E-PALS, including

culturally sensitive and innovative components, proved
successful in increasing students’ nutritional knowledge
and self-efficacy, as well as improving various important
behavioural risk factors to obesity. The traditional foods,
rhymes, riddles and games helped children relate mes-
sages to their daily routine and local environment. Con-
textual influences such as social values and cultural norms
were important parameters to include for the success of
school-based interventions in low and middle income
countries [34]. Holding parents’ meetings around break-
fast and demonstrating how traditional foods can be
served in a healthy way was key to this context since gath-
ering around meals is intrinsic to the Lebanese culture.
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This secured better attendance during meetings especially
with families of low socioeconomic status. Health-E-PALS
was generally well accepted by students, teachers and
their parents. The focus group discussions were funda-
mental for soliciting important feedback and verifying
the intervention was indeed tailored to the Lebanese
culture and context. This essential component was a
driving force for the positive findings achieved in the
present study. Furthermore, given this particular social
and cultural context the applicability and transferabil-
ity of the present study to other countries of the region
ought to be considered.
Despite the positive findings and study’s contribution,

the results must be interpreted in light of some limita-
tions including: the purposeful sampling of schools who
were keen to take part in the study, despite the fact they
were matched and randomised to intervention and con-
trol group, may have increased compliance with the
intervention; the relatively low number of schools (eight)
that were randomised may have limited the likelihood of
distributing potential confounders equally between the
intervention and control schools; the relatively short
study duration (three months), which may not have been
sufficient to induce proper and sustained behaviour
change; failure to succeed in modifying the school’s food
environment due to lobbying and lack of support of
some of the school authorities. Several challenges were
also faced during implementation of the programme
given Lebanon’s political and social unrest; extra sessions
were necessary to make up for the missed ones that were
canceled due to unpredicted strikes and security events pre-
vailing in the country. The health fair event that was can-
celled in one of the schools could not be rescheduled as
end of year final exams had begun. Nonetheless, despite
these field constraints, the Health-E-PALS programme was
successfully delivered as designed: the 12 educational les-
sons and activities were all implemented in the intervention
schools along with meetings with parents and the food
service management.

Conclusion
Health-E-PALS showed that this culturally appropriate,
theory-based intervention that used a whole school ap-
proach and included interactive learning was feasible and
increased students’ nutritional knowledge and self-efficacy,
and decreased their purchase and consumption of high en-
ergy dense snacks and beverages. Next steps entail planning
for a larger scale evaluation of this intervention, to include
a greater number of schools from different regions of
Lebanon, for a longer duration period. The large scale trial
should emphasise the physical education component, im-
prove the quality of foods available to students in school
shops, and be delivered by trained school personnel, for
better sustainability of the programme.
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