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Abstract:

Background & Objectives: We aimed to evaluate the long term effect of school based intervention to prevent non- commu-
nicable disease risk factors.

Methods: It was a quasi experimental study conducted during the period of 2009-2015. We involved school children aged from
11 to 16 years old. For the assessment of the program’s effectiveness, subjects in both groups were examined at baseline, at the
end of the 3-year intervention period and at the follow-up, one year after program’s cessation.

Results: In the intervention group, the prevalence of school children who reported to be eating 5 fruits and vegetable sdaily
increased significantly from 30.0% at pre-assessment to 33.2% at post-assessment, one year after (p=0.02, p=0.41 respectively).
For the control group, this prevalence had significantly decreased from 40.2% at baseline to 35.0% at post-intervention, at the
follow up, this proportion increased to 44.5%(p=0.001, p<10-’ respectively). Concerning smoking habits, we observed a de-
creasing trend in the intervention group from 5.7% at pre-assessment, to 4.8% at post-assessment and to 3.4% at the follow-up
(p=0.19 and p=0.25 respectively). There was also a significant decrease in school children who did recommended physical ac-
tivity in the same group.

Conclusion: The present work showed that interventions promoting healthy lifestyles should be maintained. Developing coun-
tries should be encouraged and supported to design, conduct, and evaluate robust preventive interventions.
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million deaths in 2012. More than 40% of them (16 mil-
lion) were premature deaths under age 70 years. Almost
three quarters of all NCDs deaths (28 million), and the
majority of premature deaths (82%), occur in low and
middle-income countries (LMIC). Unhealthy dietary be-
haviors, physical inactivity, and tobacco use contribute
to NCDs and other health conditions, including obesity,
diabetes and asthma’. These behaviors often established
during childhood and adolescence, extend into adult-
hood, are interrelated, and preventable’.

The number of adolescents who are overweight or obese
is increasing in both low- and high-income countries.
Available survey data indicates that less than 1 in every 4
adolescents meets the recommended guidelines for phys-
ical activity. Developing healthy eating and exercise habits
at this age are foundations for good health in adulthood.
Reducing the marketing of foods high in saturated fats,
trans-fatty acids, free sugars, or salt and providing access
to healthy foods and opportunities to engage in physical
activity are important for all but especially children and
adolescents. The vast majority of people using tobacco
today began doing so when they were adolescents. Glob-
ally, at least 1 in 10 younger adolescents (aged 13 to 15)
uses tobacco, although there are areas where this figure is
much higher. Cigarette smoking seems to be decreasing
among younger adolescents in some high-income coun-
tries®.

Tunisia as most LMIC is facing an epidemiological transi-
tion with increase of NCDs (5-7). So, promoting healthy
practices during adolescence, and taking steps to better
protect young people from health risks are critical for

African Health Sciences Vol 17 Issue 4, December, 2017

the prevention of health problems in adulthood, and for
countries’ future health and social infrastructure®.

The “Together in Health” project for the prevention of
risk factors for NCDs is an example of a loco-region-
al initiative. It was implemented by the Chronic Disease
Prevention Research Center (CDPRC) in Sousse Tunisia
with the partnership of different national and interna-
tional partners®. This initiative has shown that it is possi-
ble to design and implement activities to promote health
in various settings with the support of the community’.
The majority of studies did not provide data on long-
term follow-up, so the sustainability of this approach is
largely unknown'”. Additionally, most studies come from
high-income contexts, mostly from North America. Only
few studies were conducted outside of high-income
countries, and especially in low-income countties". To
the best of our knowledge, there is no study conducted in
Tunisia examining the long term effect of a community
based intervention to promote healthy life style.The aim
of the current study was to evaluate the long term effect
of recent school based intervention to prevent NCDs
risk factors: project “Together in Health” in Tunisia

Methods

Study design

The study was a quasi-experimental study with interven-
tion and control groups. The intervention group was
located in the delegation of Sousse Jawhra and Sousse
Erriadh. The control group was located in delegation of
Msaken. For the assessment of the program’s effective-
ness, subjects in the intervention and control groups were
examined at baseline, at the end of the 3-year interven-
tion period and at a follow-up, one year after program’s
cessation (Figure 1).
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Figure 1: Study design of three year community based intervention for chronic disease prevention in

Sousse Tunisia with one year Follow-up

Studied population

The study involved school children of colleges aged 11
to 16 years in 7™ and 9" grade. The intervention and the
control groups were randomly selected from all colleges
of respectively intervention and control zone. So there
were nine intervention schools and eight control schools.
The one year follow up constituted only four schools,
two from the intervention group and two from the con-
trol group as representative of each delegation. The 3
measurements (baseline, 1% and 2™ evaluation) were pet-
formed on independent groups.

For the follow up analysis, schools were selected accord-
ing to the number of school children, their location and
their accessibility.

Data collection

A standardized, pre-tested questionnaire in Arabic was
used to evaluate knowledge of, attitudes towards and
beliefs on the three risk factors of chronic disease: un-
healthy diet, physical inactivity and tobacco use. The ques-
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tionnaire was self administered in classes. Trained med-
ical doctors assisted children in filling the questionnaire.
We also collected biometric measures such as height and
weight. Body weight was recorded to the nearest 0.1kg
using a portable electronic scale. Standing height was
measured with the participants in bare feet to the nearest
0.5 cm. Waist circumference was measured to the near-
est 0.1cm using a non-stretchable standard tape measure.
The measurement was taken over a light clothing, at the
smallest diameter between the costal margin and the iliac
crest.

Variable definition

We defined the recommended amount of fruits and veg-
etables as 5 or more servings per day''.

The recommended level of physical activity for children
was established according to the definitions by the World
Health Otrganization'”. Sedentarily behavior was defined
as any seated activity for more than 2 hours per day.
Body mass index was computed as the ratio of the body
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weight to the body height squared and expressed as kg/
m®. To define overweight and obesity, we used recent in-
ternational cut-off values of BMI according to age and
sex’.

Smoker was defined as the person who smoked at least
one cigarette in the last month'. Daily smoker is the pet-

son who smokes at least one cigarette per day.

Intervention program

The three-year intervention program required several
preparations before it starts. A multidisciplinary team
has worked on the intervention program. Information
and training meetings for teachers, inspectors of the life
sciences and earth, physical activity were organized. In
each intervention college, student leader groups were
organized and trained in order to play the role of peers
in the fight against unhealthy lifestyles. Thereafter, these
leaders organized an awareness day for prevention of to-
bacco smoking in their colleges. The project team distrib-
uted leaflets to students for support of the intervention.
A Face-book group called "Together for Health" was
created to allow the exchange of information between
students on the topic. The project team used this group
to upload photos and videos of the different activities
which took place in schools with the collaboration of the
CDPRC".

For ethical considerations, a delayed intervention was
performed for the control group after post-assessment
data collection in both groups. The delayed intervention
consisted on the distribution of the same flyers used in
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the intervention group with educational messages about
smoking, physical activity and healthy eating; the orga-
nization of open days with a screening of NCDs risk
factors; the distribution of sports equipment for schools
and the diffusion of educational message through the-
facebook group "Together for Health".

Data analysis

Continuous variables were presented as Mean (SD) and
categorical ones as percentages (%0). All statistical analy-
ses were carried out by using the SPSS 10.0 software for
Windows. We used Chi square test to compare percent-
ages and independent sample t test to compare means
between groups. The level of statistical significance was
set at p<0.05 level.

Ethical consideration

This study was undertaken with respect of the rights and
the integrity of people. Ethical clearance was obtained
from the Ethical Committee of Farhat Hached Universi-
ty Hospital in Sousse, Tunisia. Parents and children gave
their consent and they were able to refuse participation.
We used an anonymous questionnaire that did not contain
the name or the address of students. The intervention
consisted of educational messages which didnot have any
harmful consequences for school children.

Results

The characteristics of the studied population from base-
line to one year follow-up are presented in Table 1.
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Table 1: Socio-demographic characteristics of school children participating in the study in
the Region of Sousse, Tunisia, 2009-2015.

Intervention group Control group
Pre- Post- Follow up P value Pre- Post- Follow up P value
assessment assessment pre-post post-follow assessment assessment pre-post post-follow
up up
Responseraten(%)  1929(93.1) 2170(91.9) 370(90,02) - 2074(96.0)  2105(93.9) 381(87,18) - -
Age
<l4yearsn(%)  1074(55.7) 1178(54.7) 212(57.5  0.516 0.320 970(46.8) 1107(52.7) 180(47.7) <103 0.073
>14 years n(%) 855(44.3)  977(45.3) 157(42.5) 1104(532)  993(47.3) 197(52.3)
Gender
Girls n(%) 961(49.8) 1100(51.3) 207(56.9)  0.359 0.048 1109(53.5) 1100(52.3) 184(49.3)  0.460 0.285
Boys n(%) 968(50.2) 1046(48.7) 157(43.1) 965(46.5  1002(47.7)  189(50.7)

In the intervention group, the prevalence of school chil-
dren who reported to be eating 5 fruits and vegetables dai-
ly increased significantly from 30.0% at pre-assessment to
33.2 at post assessment (p=0.02) and decreased one year
after to 31% (p=0.41). Among boys, this proportion was
33.3%, 37.2% and 28.8% at pre-intervention, post-inter-
vention and follow up respectively (p=0.07, p=0.04). For
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the control group, this prevalence significantly decreased
from 40.2% at baseline to 35.0% at post-intervention
(p=0.001) and at the follow up, this proportion increased
to 44.5% (p<10-3). Among boys, this prevalence was
44.0%, 37.1% and 39.8% at pre-intervention, post-in-
tervention and follow up respectively (p=0.002, p=0.5).
(table 2)
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Table 2: Evaluation of eating habits among children participating in the study in
the Region of Sousse, Tunisia, 2009-2015.

Intervention group

Control group

Pre- Post- Follow

assessment assessment up

P value

pre-post post-follow assessment assessment

Pre- Post-  Follow up P value

pre-post  post- follow

up up
5 fruit and vegetable 565(30.0)  703(33.2) 109(31.0)  0.026 0.410 821(40.2) 694(35.0) 158(44.5) 0.001 <107
daily
Boys n(%) 314(33.3)  381(37.2) 42(28.8) 0.070 0.047 419(44.0) 352(37.1)  72(39.8) 0.002 0.500
Girls n(%) 251(26.6)  320(30.0) 64(32.0) 0.097 0.566 402(36.9) 340(32.9) 85(48.8) 0.055 <107
<14 years n(%) 319(30.2)  408(354) 66(31.7)  0.009 0.304 379(39.5 401(37.9) 73(42.7) 0.456 0.232
>14 years n(%) 246(29.7)  291(30.7) 42(29.4)  0.640 0.748 442(41.2) 304(32.6) 83(46.1) <103 <1073
Eat fast food 4 days/ 358(18.7)  384(17.9) 53(14.9) 0.517 0.170  224(10.8) 322(15.9) 53(14.1) <103 0.369
week or more

Concerning smoking habits among school children, the
proportion of smokers was 5.7%, 4.8% and 3.4% respec-
tively at pre-assessment, post-assessment and follow-up
in the intervention group (p=0.19, p=0.25). This propos-
tion was 7.5%, 9.2% and 6.4% at pre-assessment, post-as-
sessment and follow-up in the control group respectively
(p=0.04, p=0.07). In the control group, the proportion
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of smokers increased significantly among girls and un-
der-14-year old children (p<10-3, p=0.006). This increase
wasn’t significant among boys and older-than-14 year
old children (p=0.4, p=0.24). One year after, there was
a significant decrease only among girls (p=0.005) in the
control group. In the intervention group, the increase of
smoker’s proportion wasn’t significant in relation to age
and sex (table 3).
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Table 3: Evaluation of smoking habits among children participating in the study
in the Region of Sousse, Tunisia, 2009-2015.

Intervention group Control group
Pre- Post- Follow Pvalue Pre-assessment Post- Follow up Pvalue
assessment  assessment up pre-post  post-follow assessment pre-post  post- follow
up up
Smokers n(%) 110(5.7) 734.8) 12(34) 0.191 0.254 155(7.5) 1939.2)  24(64)  0.047 0.078
Boys n(%) 85(8.8) 81(7.7)  8(54) 0.398 0.310 143(14.8) 136(13.6)  22(11.9)  0.429 0.536
Girls n(%) 25(2.6) 2321 20 0.443 0.465 12(1.1) 57(5.2) 1(0.6) <103 0.005
<l4yearsn(%) 37(3.4) 4135) 420 0.963 0.254 32(3.3) 655.9)  11(6.3)  0.006 0.843
>14 yearsn(%) 73(3.9) 0364)  8(59) 0.089 0.667 123(11.1) 127(128)  13(6.7)  0.245 0.017
Daly smokers n(%) 392.0) 29(14)  72.) 0.107 0.386 73(3.5) 5126)  12(34)  0.088 0.503
Age of first cigarette year(Sd) 1037 1074 11.84 0.179 <104 10.77 1111 1082 0.141 0.092
(3.01) (3.10)  (2.14) (3.21) (2.94) (3.20)

There was a significant decrease (p=0.01, p=0.001 respec-
tively) in school children who did recommended physical
activity in the intervention group, dropping from 29.1%
in the pre-intervention to 25.5% in the post-intervention
to 17.8% in the follow up. At post assessment, this de-
crease was significant among boys and over-14-year old
school children. One year after, this proportion decreased
significantly among girls and under-14-year old pupils. In
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the control group, the proportion of schoolchildren who
did recommended physical activity increased from 21.1%
in the pre-intervention to 21.2% in the post-intervention
to 26.5% in the follow up, but the difference was only
significant in the follow up (p=0.91, p=0.02 respectively).
By the end of the intervention program, there was no sig-
nificant difference with regard to age or gender. One year

after, there was been a significant increase only among
boys (p=0.01) (table 4)
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Table 4: evaluation of physical activity and weight excess among children participating in the
study in the Region of Sousse, Tunisia, 2009-2015

Intervention group Control group
Pre- Post- Follow Pvalue Pre- Post- Follow up Pvalue
assessment  assessment up pre-post post- assessment assessment pre- post-
follow up post  followup
Recommended physicalactivity n (%) 554(29.1) 537(25.5) 63(17.8) 0.010 0.001  43421.1)  425(212) 99(26.5) 0912 0.023
Boysn(%) 431(44.9) 407(39.8) 50(33.1) 0.021 0.071  355(37.1) 342(35.8)  85(45.7)  0.560 0.012
Girls n(%) 123(13.0) 126(11.9)  12(6.1) 0.439 0.030 79(7.2) 82(7.9) 12(6.7)  0.530 0.500
<l4yearsn(%) 320(30.1) 326(28.5) 35(16.8) 0.392 0.003  203(21.1) 229(21.5) 49(27.8) 0.817 0.062
>14 years n(%) 234(27.8) 207(21.9) 27(18.6) 0.004 0.145  231(21.0)  194(20.8)  49(253) 0.920 0.173
Weekday screen time>2h per day n(%) 700(36.9) 809(38.3) 119(34.4) 0.365 0.166  699(33.9) 635(31.8) 163(43.6) 0.161 <107
Sunday screen time> 2h n(%) 1171(62.9)  1279(62.8) 200(58.1) 0.950 0.100 1280(64.0) 1113(57.0) 246(67.0) <107 <107
Normalweight n (%) 1396(72.4)  1606(75.5) 263(72.9) 0.024 0.283 1658(80.0) 1565(76.9) 287(774) 0.016 0.844
Overweight n (%) 396(20.6) 382(18.0) 70(19.4) 0.036 0.531 321(15.5) 328(16.1) 56(15.1)  0.602 0.634
Obesity n (%) 135(7.0) 138(6.5)  28(7.8) 0.513 0.373 94(4.5) 141(6.9) 28(7.5) <107 0.644
Overweight and obesity n(%) 533(27.6) 564(26.0) 98(27.1) 0.236 0.643  416(20.1)  540(25.7)  84(22.6) <107 0.211
<14 years n(%) 319(29.7) 318(27.0) 64(30.2) 0.154 0337  214(22.1) 281(254) 37(20.6) 0.076 0.163
>14 years n(%) 214(25.0) 231(23.6) 34(22.8) 0.490 0.825  202(18.3) 254(25.6) 47(246) <103 0.777
Boys n(%) 261(27.0) 247(23.6) 31(20.0) 0.084 0319  193(20.0) 247(24.7) 42(22.5) 0.013 0.521
Girls n(%) 272(28.3) 292(26.6) 65(32.3) 0.397 0.096  223(20.1)  290(26.4)  40(22.1)  <10° 0.224
In the intervention group, the proportion of overweight Discussion

and obese school children was 27.6%, 26.0% and 27.1%
respectively at baseline, post-intervention and follow-up
(p=0.23, p=0.64 respectively). There wasn’t a significant
difference concerning sex or age in overweight and obe-
sity within three measurements. In the control group, the
proportion of overweight and obesity was 20.1%, 25.7%
and 22.6% respectively at baseline, post-intervention and
follow-up (p<10-3, p= 0.21 respectively). With the end
of the intervention program, this proportion significant-
ly rose among girls (<10-3), boys (p=0.01) and children
aged-over-14-years. One year after, the proportion of
overweight and obesity by sex and age didn’t change sig-
nificantly (table 4).
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The baseline results indicate an important proportion of
low physical activity, tobacco use, overweight and obe-
sity. The effectiveness of the three years’ intervention
program in students of Sousse Tunisia has been evalu-
ated in previous studies"®. Tracking the effects of the
intervention in schools a year after its achievement has
shown that it still has some positive effects. In fact, we
have a stability of the positive effect in recommended
serving of fruits and vegetables (30%, 33.2% and 31%
respectively in the 3 times of measurement), (p= 0.02
and 0.4) particularly among girls and children under 14
years of age. The same positive effect was observed on
smoking habit. Our program also kept a benefic effect on
obesity and overweight especially among boys (27%, 23%
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and 20% respectively in the 3 times of measurement) and
older than 14 years old school children (25%, 23.6% and
22.8% respectively in the 3 times of measurement). For
recommended physical activity, the intervention didn’t
have a positive effect. In the control group, we observed
positive effects on physical activity, fruits and vegetables
consumption one year after the end of the program. This
effect may be explained by the short term effect of the
differed intervention that was made for the control group
before the follow-up evaluation.

At the end of 5 years, the school based intervention pro-
gram had a positive effect on school children eating hab-
its. the revues of Evans et al'’ and Knai et al* showed
that multi-component programs that motivate and engage
children and families to change their eating behaviors, as
our program, tended to result in larger improvements in
fruits and vegetables intake than single-component pro-
grams that provide and distribute free or subsidized fruit
and vegetables. Very few studies collected follow-up data
a full year after the intervention. The effect of the current
study was reduced one year after the end of the program.
These changes are consistent with other research find-
ings in this area, and are important from a public health
perspective’’. Bere et al* showed a moderate long-term
impact on fruit and vegetable intake, which indicated
that, if intervention programs are to have an impact on
the health of children, the programs must run continu-
ously over long periods of time , should not be consid-
ered as one-off solutions!*?* should be started at an
early age and continued to adulthood*. Although it is im-
possible to identify the main variable(s) responsible for
student behavior change, it is likely that the intermittent
reinforcement component implemented at the point of
performance played a major role in increasing students’

consumption*.

In our study, there was significant decrease in physical
activity in the intervention group in all three examina-
tions. This may be explained by occurrence of the Tu-
nisian Revolution in the middle of the project. So, en-
vironmental changes haven’t taken place and there was
a lack of security which represented a significant barrier
to physical activity'. Increasing physical activity among
children and adolescents is difficult as behavior is influ-
enced by several factors including: personal factors; in-
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stitutional, community, public policy, and the physical
environment™. School-based physical activity interven-
tions of longer duration may be needed to effect change
in duration and rate of physical activity among grade
school children. However, the evidence is less convinc-
ing for those attending secondary school®. Dobbins et
al*” review showed that, school-based interventions that
include some combination of school curricula, printed
educational materials, seem to be more effective then ed-
ucational sessions, physical activity specific sessions, and
community-based initiatives. In order to produce sus-
tainable effects, it may be necessary to widen the scope
of the intervention to include the community so as to
promote multiple environments that support active living
as children move from childhood to adolescence to adult-
hood. Community-based strategies have been shown to
be somewhat effective in promoting healthy behavior

among populations®”*.

The intervention group had significant decrease on the
prevalence of overweight children. However, the prev-
alence of overweight and obesity had significantly in-
creased at the control group. The majority of program
outcomes at least in the short term indicated change to-
wards improvement, which supports continued action®.
Few programs had follow-up exceeding a year and there
is lack of programming to address the particular needs
of sub-groups of children or gender specificities. Healthy
eating, active living and mental well-being are the com-
mon elements of prevention programs for obesity and
also for several chronic diseases associated with obesity.
More attention needs to be paid to stakeholder involve-
ment in program development and program integrity.
Program design process should be developed to allow
continual incorporation of new elements associated with
greater program effectiveness such as type of project
leader, nature of intervention delivery, etc.”®

The finding of the current study revealed a moderate long
term effect of the school based intervention on smoking
behavior among school children. Some studies reported
clear positive intervention effects®. In part, these effects
were restricted to the culturally adapted intervention™.
A review of long-term tobacco and drug use prevention
intervention studies published since 1966 indicates that
school- and community-based programs were effective in
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preventing or reducing adolescent cigarette, alcohol, and
marijuana use across follow-up periods ranging from 2 to
15 years’. Langford et al demonstrated that both tobacco
only and multiple risk behavior interventions are effec-
tive on reducing smoking in school children. The single
Emotional well-being intervention gave an estimated ef-
fect in favor of the intervention®. Muller-Riemenschnei-
det’s review” of behavioral interventions for smoking
prevention provides moderate evidence for the long-term
effectiveness of community-based and multisectorial in-
terventions. For school-based interventions, however, the
evidence of effectiveness was less convincing. Indeed,
even in studies providing evidence of effectiveness, re-
ductions in smoking rates were only modest. However,
even current and comprehensive behavioral smoking
prevention programs are only associated with a moder-
ate reduction in smoking prevalence and they should be
complemented by appropriate environmental strategies
to achieve sustainable reductions in smoking rates on a
broad population basis.”®

The majority of studies did not provide data on long-
term follow-up. So the sustainability of this approach is
largely unknown. Studies were also often underpowered
and relied heavily on self-reported data™.

Limitations.

First, there wasn’t randomization between the two groups,
that’s why we are not able to confirm that all observed
changes were due to the intervention program. Second,
we used self-reported data to evaluate lifestyle risk fac-
tors. Self reported data is potentially subject to informa-
tion bias*%. Nevertheless, the possible subjectivity is the
same at pre- and post-assessment and didn’t affect the
evolution due to the intervention. The follow-up was re-
alized on sub-samples of the intervention and the control
groups. This may be a limit when tracking the real effect
of the intervention. Furthermore, it is possible that the
control group was contaminated by the intervention ef-
fect since the two cities (Sousse and M’saken) are not very
distant.

These limitations are off-set by several strengths. First,
the training of investigators and the standardization of
data collection. Second, The project “Together in health”
was the first intervention at the community level in Tu-
nisia through a quasi-experimental research design with
a control group, with a relatively important duration of
intervention and that took place with the occurrence of
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the Tunisian Revolution'’. So, it was a challenge to make
this project succeed and to assess its long-term effects.

Conclusion

The present work showed that interventions promoting
healthy life style should be maintained. A short interven-
tion wasn’t sufficient to reduce cardiovascular risk factors.
Although evidence for the effectiveness of school-based
interventions was inconclusive, evidence for the effec-
tiveness of community-based and multisectorial interven-
tions was somewhat stronger. More research is needed to
examine in more depth, and for longer follow-up periods,
the effectiveness of interventions promoting healthy life-
styles. Developing countries should be encouraged and
supported to design, conduct, and evaluate robust pre-
ventive interventions. Ewvaluation should be included as
part of the project plan.

Acknowledgments

The three year intervention program was based on a proj-
ect funded by United Health Group. This funding includ-
ed resources for data collection, data entry and interven-
tion program. The follow up was funded by the Research
Unit Santé UR12SP28: Epidemiologic transition and pre-
vention of chronic disease of the Ministry of Higher Ed-
ucation (Tunisia). It included resources for data collection
and data entry.

Conflict of interests
The authors declare no conflict of interest

Contribution of the authors

Hassen Ghannem was the principal investigator. Jihene
Maatoug and Hassen Ghannem contributed to the design
of the study research protocol. Hassen Ghannem, Jihene
Maatoug, Rim Ghammam, Nawel Zammit, Raoudha Ke-
baili and LLamia Boughammoura coordinated and partic-
ipated in the intervention program. Ghammam Rim and
Nawel Zammit participated in the coordination of data
collection and entry. Rim Ghammam, Jihene Maatoug,
Nawel Zammit, Mustafa AI’Absi, Harry Lando and Has-
sen Ghannem participated in the data analysis, interpreta-
tion of results and the manuscript redaction.

References

1. Bauer UE, Briss PA, Goodman RA, Bowman BA. Pre-
vention of chronic disease in the 21st century: elimination

1146



of the leading preventable causes of premature death and
disability in the USA. Lancet I ond Engl. 2014;384(9937):45—
52. DOI:10.1016/S0140-6736(14)60648-6

2. World Health Organisation. Global status report on
noncommunicable diseases 2014.WHO. 2016. Available
from: http://wwwwho.int/nmh/publications/ncd-sta-
tus-report-2014/en/

3. Brener ND, Kann L, Garcia D, MacDonald G, Ramsey
F, Honeycutt S, et al. Youth risk behavior surveillance--se-
lected steps communities, 2005. Morb Mortal Wkly Rep
Surveill Summ Wash DC 2002. 2007;56(2):1-16. DOI:
10.15585/mmwr.ss6506al.

4. World Health Organisation. Adolescents: health risks
and solutions. WHO. 2016. Available from: http://www.
who.int/mediacentre/factsheets/fs345/en/

5. Ghannem H, Hadj Fredj A. Transition épidémi-
ologique et facteurs de risque cardiovasculaire en Tunisie.
Rev Dépidémiologie S anté Publigue. 1997;45(4):286—92. ISSN
6. Aounallah-Skhiri H, Traissac P, El Ati |, Eymard-Du-
vernay S, Landais E, Achour N, et al. Nutrition transition
among adolescents of a south-Mediterranean country:
dietary patterns, association with socio-economic factors,
overweight and blood pressure. A cross-sectional study
in Tunisia. Nuz#r J. 2011;10:38. DOI: 10.1186/1475-2891-
10-38.

7. Ben Romdhane H., Skhiri H., Khaldi R., Oueslati A.
Transition épidémiologique et transition alimentaire et
nutritionnelle en Tunisie. In : Sahar A.Y. (ed.), Le Bihan
G. (cootd.). L'approche causale appliguée a la surveillance ali-
mentaire et nutritionnelle en Tunisie. Montpellier : CIHEAM,
2002. p. 7-27.

8. Vartiainen E, Laatikainen T, Peltonen M, Juolevi A,
Minnist6 S, Sundvall |, et al. Thirty-five-year trends in
cardiovascular risk factors in Finland. In? | Epidemiol. 2010
;39(2):504 PubMed —18. DOLI: 10.1093/ije/dyp330.

9. Maatoug ], Harrabi I, Gaha R, Chaieb L, Mrizek N,
Amimi S, et al. Three Year Community Based Interven-
tion for Chronic Disease Prevention in Epidemiologi-
cal and Political Transition Context: Example of Tuni-
sia. Open | Prev Med. 2015;05(08):321-9. DOI: 10.4236/
0jpm.2015.58036

10. Langford R, Bonell C, Jones H, Pouliou T, Murphy S,
Waters E, et al. The World Health Organization’s Health
Promoting Schools framework: a Cochrane systematic re-
view and meta-analysis. BMC Public Health. 2015;15:130.
DOI: 10.1186/512889-015-1360-y.

11. Luthy J, Hayer A, Jaquet M. R. Recommandations ali-

1147

mentaires actuelles.In: sixi¢éme rapport sur la nutrition en
suisse.

12. World Health Organisation. Global recommen-
dations on physical activity for health.2010. Avail-
able  from:  http://http://apps.who.int/iris/bitstre
am/10665/44399/1/9789241599979_eng.pdf

13. Cole TJ, Bellizzi MC, Flegal KM, Dietz WH.
Establishing a standard definition for child over-
weight and obesity worldwide:
vey. BM]J. 2000 ;320(7244):1240. DOIL:
bmj.320.7244.124010.1093 /ntr/ntn010

14. Warren C, Jones N, Eriksen M, Asma S. Patterns of
global tobacco use in young people and implications for
future chronic disease burden in adults. The Lancer. 2006
;367(9512):749-53. DOI:10.1016/S0140-6736(06)68192-
0

15. Maatoug Maaloul J, Harrabi I, Ghammem R, Hmad
S, Belkacem M, Slama S, et al. Baseline characteristics of a

international sur-

10.1136/

school based intervention to prevent non communicable
diseases risk factors: Project “together in Health.” Tunis
Meédzcale. 2015 ;93(1):28-32. PMID: 25955366

16. Maatoug JM, Harrabi I, Delpierre C, Gaha R,
Ghannem H. Predictors of food and physical activity
patterns among schoolchildren in the region of Sousse,
Tunisia. Obes Res Clin Pract. 2013;7(5):e407-413. DOI:
10.1016/j.01rcp.2012.05.006

17. Maatoug ], Msakni Z, Zammit N, Bhiri S, Harrabi I,
Boughammoura L, et al. School-Based Intervention as a
Component of a Comprehensive Community Program
for Overweight and Obesity Prevention, Sousse, Tuni-
sia, 2009-2014. Prev Chronic Dis. 2015;12:E160. DOI:
10.5888/pcd12.140518

18. Kebaili R, Harrabi I, Maatoug J, Ghammam R, Slim
S, Ghannem H. School-based intervention to promote
healthy nutrition in Sousse, Tunisia. I | Adolesc Med Health.
2014;26(2):253-8. DOI: 10.1515/ijamh-2013-0306.

19. Evans CEL, Christian MS, Cleghorn CL, Greenwood
DC, Cade JE. Systematic review and meta-analysis of
school-based interventions to improve daily fruit and
vegetable intake in children aged 5 to 12 y. A | Clin Nutr.
2012 ;96(4):889-901. DOI: 10.3945/2jcn.111.030270

20. Knai C, Pomerleau ], Lock K, McKee M. Getting
children to eat more fruit and vegetables: a systemat-
ic review. Prev Med. 2006;42(2):85-95. DOI: 10.1016/j.
ypmed.2005.11.012

21. Hoffman JA, Franko DL, Thompson DR, Power T,
Stallings VA. Longitudinal behavioral effects of a school-

African Health Sciences Vol 17 Issue 4, December, 2017



based fruit and vegetable promotion program. | Pediatr
Psychol. 2010;35(1):61-71. DOI:10.1093 /jpepsy/jsp041
22. Bere E, Veierod MB, Bjelland M, Klepp K-I. Out-
come and process evaluation ofa Norwegian school-ran-
domized fruit and vegetable intervention: Fruits and
Vegetables Make the Marks (FVMM). Health Educ Res.
2006;21(2):258—67. DOI1:10.1093 /het/cyh062

23. Kessler HS. Simple interventions to improve healthy
eating behaviors in the school cafeteria. Nutr Rew.
2016;74(3):198-209. DOI:10.1093/nutrit/nuv109

24. te Velde SJ, Twisk JWR, Brug J. Tracking of fruit
and vegetable consumption from adolescence into
adulthood and its longitudinal association with over-
weight. Br | Nutr. 2007 ;98(02):431-438. DOI:10.1017/
S0007114507721451

25. Canadian Institutes of Health Research. Adressing
childhood obesity: The evidence for action, 2004. Avail-
able from: http://www.paediatricchairs.ca/initiative_
past_obesity.html

26. Dobbins M, Husson H, DeCorby K, LaRocca RL.
School-based physical activity programs for promoting
physical activity and fitness in children and adolescents
aged 6to 18. Cochrane Database SystRev. 2013;(2):CD007651.
DOI:10.1002/14651858.CD007651.pub2

27. Dobbins M, Tirilis D. A synthesis of review evidence:
an overview of systematic review evidence on the ef-
fectiveness of community-based interventions to pro-
mote healthy diet and nutrition, built environment, and
social determinants of health. Report commissioned by
the Population Health Improvement Research Network
(PHIRN) December 2011. . Available from: http://www.
healthevidence.org/documents/high-level-syntheses/di-
et-and-nutrition-a-synthesis-of-review-evidence.pdf

28. Flynn M a. T, McNeil DA, Maloff B, Mutasingwa D,
Wu M, Ford C, et al. Reducing obesity and related chronic
disease risk in children and youth: a synthesis of evidence
with “best practice” recommendations. Obes Rev Off | Int
Assoc Study Obes. 200657 Suppl 1:7—60.

African Health Sciences Vol 17 Issue 4, December, 2017

29. Telch MJ, Killen JD, McAlister AL, Perry CL, Macco-
by N. Long-term follow-up of a pilot project on smoking
prevention with adolescents. | Bebav Med. 1982;5(1):1-8.
DOI: 10.1007/BF00845253

30. Botvin GJ, Griffin KW, Diaz T, Ifill-Williams M. Drug
abuse prevention among minority adolescents: posttest
and one-year follow-up of a school-based preventive in-
tervention. Prev Sez. 2001;2(1):1-13. PMID:11519371

31. Skara S, Sussman S. A review of 25 long-term ado-
lescent tobacco and other drug use prevention program
evaluations. Prev Med. 2003;37(5):451-74. DOI: 10.1016/
S0091-7435(03)00166-X

32. Langford R, Bonell CP, Jones HE, Pouliou T, Murphy
SM, Waters E, et al. The WHO Health Promoting School
framework for improving the health and well-being of
students and their academic achievement. Cochrane Data-
base Syst Rev. 2014;4:CD008958. DOI:10.1002/14651858.
CD008958.pub2

33. Miller-Riemenschneider E, Bockelbrink A, Reinhold
T, Rasch A, Greiner W, Willich SN. Long-term effective-
ness of behavioural interventions to prevent smoking
among children and youth. Tob Control. 2008;17(5):301
PubMed —2.DOI:10.1136/tc.2007.024281

34. Ainsworth BE, Macera CA, Jones DA, Reis JP, Addy
CL, Bowles HR, et al. Comparison of the2001 BRFSS
and the IPAQ Physical Activity Questionnaires. Med
Sci Sports Exerce. 2006 ;38(9):1584-92. DOI:10.1249/01.
mss.0000229457.73333.9a

35. Hallal PC, Gomez LE Parra DC, Lobelo E, Mos-
quera |, Florindo AA, et al. Lessons learned after 10 years
of IPAQ use in Brazil and Colombia. | Phys Act Health.
2010;7 Suppl 2:5259-264. PMID: 20702914

36. Connor Gorber S, Schofield-Hurwitz S, Hardt J, Le-
vasseur G, Tremblay M. The accuracy of self-reported
smoking: a systematic review of the relationship between
self-reported and cotinine-assessed smoking status. Nzo-
tine Tob Res Off | Soc Res Nicotine Tob. 2009 ;11(1):12-24.
DOI:10.1093/ntr/ntn010

1148



