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Objective: To evaluate the effectiveness of Sahtak bi Sahnak on dietary knowledge and adherence to dietary guidelines in Lebanese adolescents.

Design/setting: A cluster randomised controlled trial was conducted in public and private secondary schools located in urban and rural regions in Lebanon.

Participants: Sixteen secondary schools including 1,572 adolescents were randomly assigned to the intervention (n = 739) or control group (n = 833).

Intervention: Sahtak bi Sahnak is an educational school-based intervention dedicated to improving dietary adherence to nutritional guidelines, increasing the level of dietary knowledge, and preventing the development of obesity during adolescence. It was systematically designed based on the Intervention Mapping framework. The total length of the intervention was around seven educational sessions, until all of the 11 lessons were covered. Each education session lasted 20–40 min.

Main Outcome Measures: Dietary knowledge and adherence levels were measured at baseline and post-intervention using validated questionnaires.

Statistical Analysis: Multivariate multilevel regression models were used to examine intervention effects on outcomes, controlled for background characteristics (i.e., age, gender, location, type of school, grade, BMI z-score).

Results: The intervention group showed significant improvements in total dietary knowledge (B = 12.74, p < 0.001) and intake of healthy items (B = 1.89, p < 0.001), compared to the control group. Intake of unhealthy items decreased significantly (B = −1.43, p < 0.001), compared to the control group. These results were adjusted for age, gender, type of school, location, BMI z-score, study group, and score at baseline.

Conclusion and Implications: Sahtak bi Sahnak is an effective and culturally appropriate school-based intervention for targeting diet among a variety of Lebanese adolescents.
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INTRODUCTION

According to the World Health Organization (1), paediatric obesity is one of the most serious global health problems of the current century. In the last 40 years, the number of obese children and adolescents increased by more than 11 times, reaching a total of 124 million in 2016 (2). The Arab countries are no exception as the paediatric obesity prevalence reached 22.8% in Kuwait and 7.5% in Tunisia among 10–19-year-old adolescents in 2016 (3). In Lebanon, the prevalence of obese adolescents of the same age category increased from 7.9% in 2000 to 12.2% in 2016 (3). Childhood obesity can lead to several physical (e.g., insulin resistance, cardiovascular diseases, etc.) and mental complications (e.g., low self-esteem, depression, etc.), sometimes lasting into adulthood (4, 5). It is often caused by an imbalance between energy intake and energy expenditure (4). Still, efforts to resolve this epidemic have not yet been able to reverse the growth of this problem (6).

Health experts have elaborated several comprehensive recommendations and strategic objectives to plan and implement effective interventions addressing paediatric obesity. This includes specifying the intervention setting and determinants to be changed. Researchers confirm that obesity prevention efforts should target children and that such interventions should be based on appropriate theoretical frameworks (7, 8). In addition, the Commission on Ending Childhood Obesity recommends implementing programmes to promote healthy eating habits and reducing the intake of unhealthy foods and sugar-sweetened beverages by children and adolescents (9). As for the intervention setting, schools play an important role in nutrition education as they can improve healthy eating habits for lifetime prevention of obesity (9). In addition, integrating nutrition education as part of the school’s curriculum and improving nutrition literacy is in line with schools’ pedagogical mission (10). Several studies showed that school-based nutrition interventions improved dietary knowledge (11, 12), eating patterns (11, 13) and reduced overweight and obesity (13, 14). Cluster randomised trials (CRT) are widely used to evaluate health promotion interventions (15). They present several advantages as they are applicable in school settings and tend to reduce the exchange of information between the research groups (intervention and control group) (16).

When designing an effective obesity prevention intervention in a school setting, it is important to consider an appropriate theoretical framework, relevant and modifiable determinants, and appropriate application methods. The Intervention Mapping (IM) (17) provides a logical and evidence-based process to develop, implement, and evaluate a health promotion intervention. It also allows the health promotors to select the appropriate theoretically informed method to influence the causal determinants that regulate the eating habits. The literature identified a broad range of determinants influencing eating habits (e.g., individual factors, parental influence, etc.) (18). The needs assessment in IM revealed that the most relevant and modifiable determinants related to eating habits among adolescents are dietary knowledge, self-efficacy, attitude, and skills (19). Dietary knowledge (also known as nutrition knowledge) is an important and modifiable determinant of eating habits (18). It may also serve as a pre-requisite for other mentioned determinants (e.g., skills). Several studies have shown that higher levels of nutrition knowledge are significantly and positively correlated with healthier eating habits (20–22). In Lebanon, a previous study reported that Lebanese adolescents had relatively low levels of dietary knowledge and adherence to dietary recommendations (23, 24). Despite the alarming obesity rates and the low dietary knowledge and adherence levels among Lebanese adolescents, very few interventions have aimed to prevent paediatric obesity in Lebanon, focusing solely on children aged 9–11 years using a 3-month school-based programme (12, 25). To our knowledge, no nutrition interventions have yet been implemented in Lebanese high schools, and none focused on both urban and rural regions. Therefore, we developed Sahtak bi Sahnak ([image: image]; in English: “Your health on your plate”), the first educational school-based nutrition intervention targeting Lebanese adolescents aged 15–18 years, living in urban and rural regions, to prevent obesity (19). This is also the first theory- and evidence-based obesity-prevention intervention following the IM framework in the Arab world. The purpose of the current paper is to evaluate the effectiveness of Sahtak bi Sahnak in improving both dietary knowledge and dietary adherence levels in a cluster randomised controlled trial. The study objectives pertain to the individual participant level.



MATERIALS AND METHODS


Study Design and Participants

The current cluster randomised controlled trial was conducted between October 2017 and March 2018 and targeted 15- to 18-year-old Lebanese adolescents attending public and private high schools in Beirut (urban region), Baalbeck and Rayak (both rural regions) in Lebanon. Beirut represents the urban region as it is the capital and largest city of Lebanon. Baalbeck and Rayak represent the rural region, located in the Bekaa region, which is considered Lebanon’s most important agricultural region. Schools, representing the cluster unit, were randomly selected from the 96 high schools located in the selected regions with standard day-time schedules (classes finishing by 15:00 in the afternoon at the latest). During the recruitment phase, the schools were divided according to the indicated study location (rural vs. urban) and type of school (public vs. private). All the public secondary schools located in the rural region (i.e., Baalbeck and Rayak; n = 4), agreed to participate. In parallel, private schools from the rural region were randomly selected and approached until four of them accepted to participate. Similarly in the urban region (i.e., Beirut), public schools were randomly selected and approached. The recruitment of public schools in Beirut was stopped when the required sample size of six schools was met. As for the urban private schools, two private schools accepted to participate.

Based on the pre-determined required sample size, a total of 16 schools were recruited. The required sample size (n) was calculated based on an expected mean change in nutrition knowledge (one of the main outcomes) based on previous literature of 18.2% with a standard deviation of 0.54 (26), a power level of 80%, and a significance level of 5%. This resulted in n = 139 per group (27), equalling n = 278 for both groups. However, it is important to note that schools differ in the numbers of students per school and per class. Thus, to obtain a diverse sample with participants from both regions (urban and rural), from both common types of schools in Lebanon (private and public) and from both selected grades (grades 10 and 11) in both study groups, we recruited more participants and ended up with a total of 1,572 adolescents from 16 schools (see Figure 1). The type of school is also interpreted as an indicator for the socio-economic status of the participants, as private schools have higher tuition fees compared to public schools.
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FIGURE 1. Flow chart of the study design. DKQ, Dietary Knowledge Questionnaire; DAQ: Dietary Adherence Questionnaire; BMI: body mass index.


The 16 schools (representing 50% of public high schools and 8% of private high schools) that accepted the invitation to participate were randomly divided into two groups (intervention and control), with the restriction of balancing public and private high schools as the number of public schools was higher compared to private ones (see Figure 1). During the recruitment phase, the lists of public and private secondary schools located in Beirut city, Baalbeck, and Rayak were obtained from the Lebanese Ministry of Education and Higher Education (MEHE). The principal investigator (PI) randomly selected the schools from the list and visited them to meet the school principal in person. After receiving the consent of the school principal [i.e., by signing the consent letter after reading the information letter (19)], all students present at the moment of data collection were approached. Participation was voluntary. No incentive nor compensation was offered to schools or participants. None of the students refused to participate. However, the number of participants differed at different data collection moments due to student absenteeism. Inclusion criteria for the participating adolescents included: (1) having a Lebanese nationality and being enrolled in a Lebanese public or private high school located in Beirut, Baalbeck, or Rayak; (2) aged 15–18 years; (3) having full cognitive, psychiatric and physical ability to communicate (as reported by parents or by school administration); (4) not having any chronic or genetic diseases (as reported by parents or by school administration).

To avoid bias, participants were not pre-informed about any data collection moment. During the first meeting with adolescents, the PI explained the research goals and the procedure related to data collection. Students’ consent was also orally confirmed by the PI before administering the questionnaire. The questionnaire further clearly stated that once it was filled in and handed in, this meant that the adolescent accepted and assented to participate in the study. The study was conducted in accordance with the Declaration of Helsinki, and the protocol was approved by the Lebanese MEHE (15465/3/2016; date: 06/10/2017) and the Institutional Review Board of the Lebanese International University (LIUIRB-171212-LS1).

Several measures were considered to decrease the risk of exposing the control group to the intervention and subsequent bias. Randomisation into the intervention and control group was conducted by the PI (first author) at the school level, so that participants from the same school would be exposed to the same information (28), following stratified randomisation procedures (toss of a coin) with a 1:1 allocation. The intervention schools received the intervention, while the control schools provided their education according to the regular curriculum.



Data Collection


Instruments


Background Characteristics

The socio-demographic information was assessed at baseline and included the following: date of birth to calculate the age in years; gender (boys/girls); school class (grade 10/grade 11); school’s name to determine type of school (public or private); and school address to determine region (urban or rural).



Anthropometric Measurements

At baseline, adolescents were weighed with light clothes and no shoes on, to the nearest 0.1 kg, using a digital weight scale (EKS). Height was measured without shoes and recorded to the nearest 0.1 cm, using a portable stadiometer (Numed). Weight and height were measured using standardised protocols and procedures (29) and calibrated equipment. In the current study, the gender- and age-specific BMI z-scores were calculated using the WHO AnthroPlus software (30). The BMI is a relatively inexpensive, easy-to-obtain, non-invasive and quick method for detecting obesity (31, 32). However, as it is not an accurate tool for monitoring change in adiposity in children and adolescents (33), and due to the relatively short duration of the intervention, the BMI was measured at baseline only, and not taken into account as an outcome.



Dietary Knowledge

A validated Dietary Knowledge Questionnaire (DKQ) was administrated to adolescents at baseline (T0) and post-intervention (T1). The DKQ includes 23 questions divided to five parts (34): (1) knowledge of dietary recommendations; (2) knowledge of nutrient sources; (3) knowledge of common misconceptions in nutrition; (4) using knowledge of nutrition to make dietary choices; and (5) knowledge of associations between nutrition and diseases. Each question has three to five answer options and only one correct answer. The maximum possible score is 56, reflecting an extremely high level of dietary knowledge, and the minimum score is zero. The questionnaire showed an acceptable internal reliability (35), as Cronbach’s alpha was 0.82 (23).



Dietary Adherence

A validated self-reported Dietary Adherence Questionnaire (DAQ) (34) was administrated to adolescents at baseline (T0) and post-intervention (T1), to assess their level of adherence to the dietary recommendations from the American Heart Association (36) and the Dietary Reference Intakes (37), as Lebanese equivalents are lacking. The DAQ included 30 questions. Two scores were calculated: a healthy items score (ranging from 0 to 37) and an unhealthy items score (ranging from 1 to 38). The internal reliability was acceptable, as Cronbach’s alpha was 0.64 for healthy items and 0.61 for unhealthy items (23). Examples of healthy items include healthy food choices (e.g., wholemeal bread, vegetables, and fruits) and healthy meal patterns (e.g., breakfast consumption and eating three meals). Unhealthy items include unhealthy food choices (e.g., soft drinks, sweets, and fried meat) and unhealthy meal patterns (e.g., eating outside of the home).




Data Collection Procedures

The school-based data collection was performed by a dietitian (PI) and a trained research assistant. The questionnaires, administered in Arabic (native language of the participants), were specifically designed to suit the Lebanese adolescent population, having been pre-tested and validated using qualitative (i.e., cognitive interview) and quantitative methods among Lebanese adolescents (34). In addition, quality control measures regarding the training, data collection and data entry monitoring (e.g., data curation, double entry, and range checks for data values) were applied and complied with the CONSORT guidelines (see Supplementary Material). The collected data, at baseline (T0) and after 45–90 days of follow-up (T1), are described in more detail below. The follow-up moment corresponded to one week after completing the intervention.




Intervention

The Sahtak bi Sahnak intervention ([image: image]) was a school-based intervention targeting Lebanese adolescents. Sahtak bi Sahnak was developed using the IM framework (17), enabling the development and evaluation of theory and evidence-based health promotion programmes. Its main aim was to prevent the development of obesity during adolescence. The sub aims were: (1) to improve dietary adherence to nutritional guidelines (36, 37); and (2) to increase the level of dietary knowledge. The implementer of the intervention was a dietitian who delivered the intervention directly to adolescents in classroom settings at the participating schools. The educational material was specifically designed to suit our target population. It was written in Arabic language, which is the native language of the participants, and it took into consideration their cultural and traditional values and dietary patterns. The intervention lessons covered various topics including benefits of healthy eating, principles of healthy eating, lipids, physical activity, healthy weight, challenges of healthy eating and physical activity practice, vitamins and minerals, importance of water, nutrition facts label, diets, and food safety. The development and design of the intervention are described elsewhere in more detail (19).

Once the school was enrolled in the programme, each school principal designated one or two sessions per week, depending on the school’s courses, exam schedule, and holidays. The total length of the intervention was around seven educational sessions, until all the 11 lessons were covered, spread over an average of 2 months. Each education session lasted 20–40 min. Each lesson tackled a different topic about nutrition. An interactive discussion followed the lesson explanation to answer any additional questions and to recapitulate what was learnt. The current intervention targeted several types of knowledge, such as declarative knowledge (i.e., awareness) and procedural knowledge (i.e., learning how to make the right choices) (17). In addition, attitude, skills (e.g., learning to plan a healthy lunch menu), and self-efficacy were addressed, as well. The education sessions focused on a healthy lifestyle rather than explicitly on obesity, to target participants with different BMI z-scores, as 10.7% of the target group are underweight (23) and would also benefit from a healthy lifestyle. In addition, this helped in avoiding weight stigma among teenagers. Hence, the main focus of this intervention was to promote healthy eating patterns. In addition to the classroom lessons, reader-friendly, attractive, and informative booklets were distributed to each participant to reinforce the learning process. At the end of the study and for ethical reasons, the control group received the nutrition education after completing the data collection at T1 (post-intervention).



Statistical Analyses

Data were entered and analysed using the Statistical Package for Social Sciences (IBM SPSS Statistics for Windows, Version 25.0. Armonk, NY: IBM Corp.). Descriptive statistics were used to analyse the participants’ characteristics and outcomes. There were three dependent variables: (1) healthy items score, post-intervention; (2) unhealthy items score, post-intervention; and (3) total knowledge score, post-intervention. The independent variables included the following: (1) age; (2) gender; (3) grade (grade 10/11); (4) type of school (public/private); (5) location (urban/rural); (6) BMI z-score; (7) study group (intervention/control); and (8) score at baseline. Chi-square tests were applied to analyse the variation in frequency of the categorical background characteristics (e.g., gender) between the intervention and control group. Independent t-tests were used to compare differences between groups (intervention vs. control) at baseline for continuous variables (e.g., BMI z-scores). The intervention effect was analysed using a multilevel analysis with random intercepts, adjusting for significant covariates found in the baseline analysis as well as baseline scores for the outcome variables, with total dietary knowledge and healthy items scores as dependent variables. As these analyses were adjusted for baseline scores, the reported regression coefficients reflect difference between intervention and control group in the change between baseline and follow-up. Three levels were included: (i) level 1: adolescents; (ii) level 2: schools; and (iii) level 3: location (Beirut/Baalbeck/Rayak). Where the random intercept was non-significant in the multilevel analysis, a multivariate regression model was performed to test the intervention effect, adjusting for the same significant covariates. In addition, a multilevel analysis was performed to evaluate the interaction between background variables and the intervention variable associated with the dependent variables (i.e., post-intervention scores of dietary knowledge, healthy items, and unhealthy items). Separate multivariate regression analyses were conducted to evaluate the intervention effect in different subgroups (based on gender, location, type of school, grade, weight status, and score at baseline), for which continuous variables were recoded into categories as follows: BMI z-score was classified into: <−3 indicating severe malnutrition; −2 to −2.9 indicating moderate malnutrition; −1 to −1.99 indicating mild malnutrition (38); −0.99 to 1.03 indicating normal weight; 1.04 to 1.63 indicating overweight; 1.64 to 2.32 indicating obesity; and ≥2.33 indicating severe obesity (39). Knowledge score was recoded into: 1 (= low), range 0–28; and 2 (= acceptable), range 29–56. All models were adjusted for age, gender, class/grade, type of school (public vs. private), location (urban vs. rural), BMI z-score, and score at baseline. The regression method used was forced entry, and missing values were excluded listwise. Prior to conducting the regression analysis, the data was checked to meet the following assumptions: (1) the relationship between the independent and dependant variables was linear; (2) there was no multicollinearity in the data; (3) the values of the residuals were independent; (4) the variance of the residuals was constant; (5) the values of the residuals were normally distributed; and (6) there were no influential cases biassing the model. p-Values below 0.05 were considered statistically significant.




RESULTS

The school recruitment phase lasted from January till September 2017, while the date collection started in October 2017 and ended in March 2018. The background characteristics of the 1,572 participating adolescents are shown in Table 1. Overall, there were more girls (66.1%) than boys, more participants from the rural regions (68.1%) compared to urban regions, and more students from public high schools (71.2%) than from private schools. A total of 16 secondary schools participated in the study of which 8 schools were located in Beirut (6 public and 2 private), 6 schools were located in Baalbeck (3 public and 3 private), and 2 schools in Rayak (1 public and 1 private).


TABLE 1. Background characteristics of the participants.

[image: Table 1]
When comparing the intervention and control group at baseline, there were significant differences in terms of gender (p < 0.001), location (p < 0.001), type of school (p < 0.001), and grade (p < 0.001). There was a significant difference in the average BMI z-score between the intervention (M = 0.5, SD = 1.2) and the control group (M = 0.4, SD = 1.1); t(1,338) = −2.72, p = 0.007. Additionally, there was a significant difference in the baseline total knowledge score between the intervention (M = 26.18, SD = 8.10) and the control (M = 27.56, SD = 6.8) groups; t(1,417) = 3.60, p < 0.001. There was also a significant difference in the baseline healthy items score between the intervention (M = 8.38, SD = 3.76) and the control group (M = 9.22, SD = 3.48); t(1,440) = −4.42, p < 0.001. Furthermore, the average unhealthy items score at baseline of the intervention group (M = 6.71, SD = 3.23) was significantly higher compared to the control group (M = 6.08, SD = 3.12); t(1,436) = 3.72; p < 0.001 (Tables 1, 2). Therefore, these variables were adjusted for in the multiple regression and multilevel analyses.


TABLE 2. Means and standard deviations (SD) of the total dietary knowledge score, healthy items score, and unhealthy items score and the intervention effect on the three scores.

[image: Table 2]
Based on the adjusted multilevel models, the intervention group showed significant improvements in total dietary knowledge (B = 12.74, p < 0.001) and in the healthy adherence score specifically (B = 1.89, p < 0.001) compared to the control group (Table 2). The total dietary knowledge score of the intervention group increased by 48.6% and the healthy adherence score increased by 19.6%, while they both decreased in the control group. The unhealthy adherence score significantly decreased (B = −1.43, p < 0.001) in the intervention group compared to the control group. The unhealthy adherence score decreased by 27.7% in the intervention group. Changes in separate DAQ items are shown in Supplementary Material.

In addition, when analysing the total dietary knowledge score, significant interactions were found between the intervention and the following background variables: grade (p = 0.019), knowledge score at baseline (p < 0.001), and weight status (p = 0.045). Subgroup analyses based on significant interaction between the intervention and background variables (see Table 3) showed that the intervention led to larger improvements in knowledge among the oldest children, underweight children, and children with a low baseline score. As regards healthy items adherence, a significant interaction was found between the intervention and location (p = 0.011). The intervention showed larger improvements among adolescents from rural regions, compared to urban regions. There was no significant differential intervention effect among public and private schools. Table 3 shows the intervention effects among subgroups having a significant interaction with the intervention (see Supplementary Table 1 for the full list of intervention effects in subgroups).


TABLE 3. Intervention effects on the total knowledge score and healthy items adherence score of the indicated subgroups.
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DISCUSSION

The present study evaluated the effectiveness of Sahtak bi Sahnak in improving both dietary knowledge and self-reported adherence levels in a cluster randomised controlled trial among Lebanese adolescents in both urban and rural regions. The results showed significant improvements in both dietary knowledge and dietary adherence, across various subgroups.

Our intervention significantly and substantially increased dietary knowledge by 48.6% in the intervention group. Our effects are larger compared to another Lebanese intervention for younger children (9–11 years) (12, 25). Another educational intervention conducted in India showed that nutrition knowledge improved significantly in participants aged 15–18 years enrolled in public schools, but not in private ones (40). This could be due to the higher baseline knowledge scores of the adolescents in private schools in their sample, creating a ceiling effect in private schools (40). The current study did not show differential intervention effects among public and private schools. However, no significant baseline differences were found between the knowledge scores from private and public schools in the current sample (23), potentially explaining the lack of differential effects in the current study as there were no ceiling effects. Alternatively, the current intervention might have been more suitable for adolescents from private schools in addition to public schools, compared to the Indian intervention.

Our results also suggest that, although the intervention was effective for both grades, it was more effective in increasing dietary knowledge among grade 11 adolescents compared to grade 10 adolescents. This could be due to the generally smaller number of students per class in grade 11, enabling better management of the students (i.e., less noise) and improving the delivery of the intervention. In addition, Sahtak bi Sahnak was more effective in impacting the dietary knowledge of participants with a lower baseline score. This is a positive outcome because during the intervention design, specific attention was paid to simplify the nutrition information and key terms as much as possible to make it suitable for participants of all dietary knowledge levels. The intervention appears to have succeeded in this, having significant effects on adolescents with low as well as with acceptable knowledge level. Nonetheless, adolescents with an acceptable baseline knowledge level were also able to significantly benefit from the intervention. Furthermore, and surprisingly, the intervention seems to present a larger improvement among underweight adolescents compared to overweight/obese ones, even though it was initially intended to prevent paediatric obesity. This could be related to the baseline knowledge scores, as a higher BMI z-score was significantly positively correlated with higher knowledge score (23). The higher baseline dietary knowledge score among overweight and obese children may be attributed to a higher interest in nutrition compared to other children (21).

In addition to improving knowledge, the current intervention succeeded in significantly improving self-reported dietary adherence by increasing the healthy items score and decreasing the unhealthy items score. This is partially in line with an intervention for Tunisian adolescents (41), which showed an improvement related to the consumption of the recommended amount of fruits and vegetables. Another nutrition intervention for adolescents based on the IM framework, conducted in Ecuador, significantly reduced the intake of added sugars and unhealthy snacks. However, the breakfast and fat intake did not change (13). Our results additionally suggest that the intervention was more effective in improving the healthy items score among urban adolescents compared to rural participants, which may be caused by a reduced food availability in some rural regions (42). This could be also due to the significant difference of the healthy items score at baseline between both groups, in addition to the higher number of adolescents per class in rural schools (23).

The current study has several strengths. First, the sample size is large and diverse, covering both urban and rural areas with different socioeconomic backgrounds. Second, this is the first study in the region to evaluate the effect of an intervention that was systematically developed based on IM (17), aiming to prevent obesity. This elaborate framework allows researchers to develop interventions based on the latest findings related to theories and empirical findings, instead of randomly selecting a behaviour change approach (43). Third, data collection was performed according to standardised procedures and included valid and pre-tested questionnaires specifically designed for Lebanese adolescents (34). Fourth, the effect of Sahtak bi Sahnak was demonstrated using advanced and rigorous statistical tests to evaluate its effectiveness, adjusting for relevant background characteristics and the multilevel structure of the data. Fifth, the applied randomisation guarantees the internal validity for statistical tests of significance that are used to compare the intervention effects (44). Sixth, unlike other programmes (13), the current intervention can be adopted in Lebanese public and private secondary schools located in both urban and rural regions.

Some limitations should be also considered. First, the sample did not include participants from all the Lebanese regions, and thus generalizability to the rest of Lebanon might be limited, despite the significant effects in the various subgroups examined. In addition, sampling was not stratified at the individual level, e.g., for gender. However, the study did include both rural and urban regions, and both public and private schools. Second, significant differences were found between the intervention and control groups at baseline (e.g., gender, classes, location, etc.). These differences were, however, adjusted for in the statistical analyses. The analyses were not, however, adjust for class size, although class size is related to grade in Lebanon, and the analyses were adjusted for grade. Third, the dietary knowledge and adherence variables were based on self-reports rather than on objective assessment, potentially resulting in social desirability bias. However, direct objective measurements are not feasible in studies with large populations (45). In addition, recall bias might have affected the healthy and unhealthy items scores as they assess dietary intake during the previous day.

Sahtak bi Sahnak was administered and evaluated in 16 public and private secondary schools located in urban and rural regions in Lebanon, including a diverse sample. However, future studies should focus on including participants from all Lebanese regions to be able to generalise the obtained results on the whole population.


Implications for Research, Practice, and Policy Making

Sahtak bi Sahnak showed substantial positive effects on the dietary behaviours and knowledge of diverse Lebanese adolescents, an understudied population. Given the great potential of the intervention, further dissemination in Lebanon and the region is recommended. The intervention can be easily integrated into the Lebanese school curriculum, and can be directly applied in schools within the context of an adolescent’s natural environment (46). This study was planned carefully to suit all Lebanese adolescents with different nutritional statuses. As 10.7% of the sample were underweight (23), the intervention focused on healthy eating habits and healthy weight concepts rather than on obesity and ideal weight. The findings may further be taken into consideration for future school-based obesity prevention programmes. Future studies should further monitor the implementation process when the intervention is disseminated to other schools, as well as the longer term effectiveness of the intervention.




CONCLUSION

The current study presents the effect evaluation of a school-based intervention designed according to the IM framework, targeting Lebanese adolescents from different geographical regions. Sahtak bi Sahnak demonstrated its effectiveness in improving the dietary knowledge and, consequently, the dietary adherence levels of Lebanese adolescents. It also showed that this theory-based intervention is feasible to implement in public and private schools located in urban and rural areas, as the intervention succeeded in reaching our aims and in completing the intervention as planned. In addition, none of the participating schools withdrew from the programme. Future studies targeting environmental (e.g., access to healthy and unhealthy foods) and school policy changes are needed to improve eating patterns and physical activity levels at the same time.
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Intervention Unadjusted mean (SD) Control Unadjusted mean (SD) B 95% CI
To T4 To T4
Dietary knowledge score 26.18 (8.10)2 38.90 (7.88) 27.56 (6.8) 26.51 (7.83) 12.74%* 10.36-15.12
Healthy items adherence score 8.38 (3.76)° 10.02 (2.97) 9.22 (3.48)P 8.31(3.11) 1.89"* 0.97-2.81
Unhealthy items adherence score 6.71 (3.23)° 4.85 (2.34) 6.08 (3.12)° 5.74 (2.53) —1.43*** —1.75t0 —1.11

Score ranges: dietary knowledge score: 0-56, healthy adherence score: 0-37, and unhealthy adherence score: 1-38. Multilevel analyses, with random intercepts and
including three levels (level 1: adolescents; level 2: schools; level 3: location), were used to analyse the intervention effect on the total dietary knowledge and healthy
items scores. Multivariate regression model was performed to test the intervention effect on the unhealthy items score. All models were adjusted for gender, class, type
of school (public vs. private), location (urban vs. rural), BMI z-score, and score at baseline. ®-°Values with the same superscripts are significantly different by study group
(intervention vs. control) at baseline and p < 0.001; **p < 0.007 between the intervention and control group at Ty.

SD, Standard deviation; Cl, confidence interval; To,: baseline; T4, post-intervention.
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Intervention Control Total

(N =739) (N =833) (N =1,572)

Age, mean (SD) 15.8 (0.8) 15.8(0.8) 15.8 (0.8)
Gender***, n (%)

Boys 390 (52.8) 143 (17.2) 533 (33.9)
Girls 349 (47.2) 690 (82.8) 1039 (66.1)
Location***, n (%)

Beirut (U) 327 (44.2) 174 (20.9) 501 (31.9)
Baalbeck (R) 346 (46.8) 517 (62.1) 863 (54.9)
Rayak (R) 66 (8.9) 142 (17.0) 208 (13.2)
Type of school***, n (%)

Public 390 (52.8) 729 (87.5) 1119 (71.2)
Private 349 (47.2) 104 (12.5) 453 (28.8)
Grade***, n (%)

Grade 10 383 (52.3) 514 (61.9) 897 (57.4)
Grade 11 349 (47.7) 316 (38.1) 665 (42.6)
BMI z-score**, mean (SD) 0.5(1.2 4(1.1) 4(1.2)

Percentages are calculated according to the number of participants with non-
missing values for each item. Chi-square tests and independent t-tests were
performed to detect statistical differences between groups at baseline.

U, urban; R, rural; SD, standard deviation.

**p < 0.01;, **p < 0.001.
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Total dietary knowledge score

Grade?

Grade 10 1113 9.89-12.36
Grade 11 13.65™* 12.52-14.78
Weight status?

Underweight 15.365* 12.82-17.89
Healthy weight 12i528 11.41-13.62
Overweight/obese 10.61* 9.03-12.19
Knowledge score at baseline®

Low 13.48"* 12.26-14.70
Acceptable 9.87** 8.42-11.32
Healthy items adherence score

Location 2

Urban 3.26"** 2.68-3.85
Rural Q7 0.26-1.29

Multivariate regression model was performed to test the intervention effect on
the total knowledge score, healthy items score, and unhealthy items score in the
indicated subgroups. Al models were adjusted for age, gender, class, type of
school (public vs. private), location (urban vs. rural), BMI z-score, and score at
baseline. BMI classification: adolescents with a BMI z-score <—1 were classified
as underweight;, adolescents with —0.99 < BMI z-score < 1.03 were classi-
fied as having a healthy weight; and adolescents with a BMI z-score > 1.04
were considered overweight/obese. Adolescents with an acceptable baseline
knowledge score correctly answered >50% of questions, and adolescents with
a low baseline knowledge score had <50% of correct answers. The interaction
between background variables and the intervention variable was found to be signif-
icantly associated with the dependent variables (i.e., knowledge score and healthy
items score) with 8p < 0.05 and ®p < 0.001; Cl, confidence interval; **p < 0.01;
***p < 0.001.
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