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ABSTRACT
Objective  To examine the moderating role of health 
literacy in the association between direct exposure to 
violence and weight status among Palestinian adolescents.
Design  A household cross-sectional study conducted in 
2017.
Setting  A Palestinian district of the West Bank.
Participants  Palestinian adolescents aged 11–16 years.
Results  After excluding underweight adolescents from 
the 1200 who were initially recruited, the data of 1173 
adolescents were analysed. A high proportion (62%) 
of adolescents were directly exposed to violence. The 
prevalence of obesity and overweight was 6.5% and 
17.1%, respectively. The odds of obesity and overweight 
were 2.8 and 1.8 times higher among adolescents who 
were not exposed to domestic and school violence 
when they had low health literacy in the communication 
subscale. The odds of obesity were 62% and 57% lower 
among adolescents with high functional health literacy 
when exposed to domestic and school violence and to any 
form of violence, respectively. Among adolescents who 
were not exposed to any form of violence, those who had 
high health literacy in the communication subscale were 
72% less likely to be obese compared with those who had 
low health literacy.
Conclusions  Health literacy moderated the association 
between direct exposure to violence and weight status. 
When health literacy levels were higher, lower obesity 
rates were observed among adolescents who were directly 
exposed to any form of violence or exposed either to 
political violence only or domestic and school violence 
only. The results warrant further investigation of the role 
of health literacy in adolescent health. It is recommended 
that policy-makers integrate the health literacy concept 
into both education and health systems.

INTRODUCTION
The rapid increase in the incidence of over-
weight and obese individuals has branded 
these conditions as a global epidemic.1 Glob-
ally, among children and adolescents aged 
5–19 years, the prevalence of these condi-
tions dramatically increased from 4% to 18% 
between 1975 and 2016.2 In Palestine, an 

increase in the prevalence of overweight and 
obesity has also been observed over the past 
decade.3 A 2019 systematic review reported an 
average prevalence of 6% (range 4%–10%) 
and 15% (range 13%–17%) of obesity and 
overweight, respectively, among children 
under 18 years.4

An increase in body mass index (BMI) 
predisposes children and adolescents to long-
term health-related consequences5; these 
include non-communicable diseases, such as 
type 2 diabetes mellitus, metabolic syndrome, 
cardiovascular disease and cancer.3 The 
development of obesity and overweight has 
been associated with risk factors related to 
lifestyle,6 mental health problems and various 
demographic factors (e.g., age, sex and 
education).7

In addition, health literacy has been 
reported as an important determinant of 
adolescents’ weight status.8 A high level 
of health literacy is associated with better 
preventive and healthy behaviours related 
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to physical activity and eating habits.9 According to 
Sørensen et al. health literacy is defined as ‘people’s 
knowledge, motivation and competencies to access, 
understand, appraise and apply health information in 
order to make judgements and take decisions in everyday 
life concerning healthcare, disease prevention and health 
promotion to maintain or improve quality of life during 
the life course’.10

In Palestine, research has focused on the prevalence of 
overweight and obesity and not on the risk factors associ-
ated with these conditions.3 Limited research has investi-
gated the risk factors for overweight and obesity among 
Palestinians. This includes a 2019 study that assessed 
the association between risk factors, including diet and 
physical activity, and the development of obesity and 
overweight in children and adolescents in the Nablus 
district.3 Other studies have reported that demographic 
and socioeconomic factors are associated with obesity and 
overweight.3 11 12

The association between direct exposure to violence 
and weight is also important.13 14 Violence exposure 
entails being exposed to violent acts at home, at school, 
or in the community or being exposed to violence related 
to war, armed conflict or political disputes.15 In wars and 
armed conflicts, individuals exposed to violence are at 
risk of developing long-term health complications.16 In 
children, the influence of violence is lifelong and may be 
acquired by the next generation even after the conflict 
has ended.17 Exposure to violence, particularly during 
armed conflict, is linked to increased rates of unhealthy 
behaviours and unhealthy lifestyles, including poor eating 
habits.13 14 Early-life stresses may interfere with children’s 
growth and development. These disturbances may cause 
persistent changes in the autonomic nervous system 
and other systems that regulate energy metabolism and 
hunger.13 14

Complicated political conditions have forced Palestin-
ians to live in chronic warlike conditions and be exposed 
to violence throughout their lives.18 19 This contributes 
to significant adverse health effects, particularly among 
adolescents in a transitional life phase.19 20 However, the 
association between exposure to violence and weight status 
among Palestinian adolescents remains unclear.3 11 12 21

Current research lacks evidence regarding the effect of 
health literacy on reducing the harm caused by exposure 
to violence in the case of adolescents.22 However, a study 
highlighted the importance of health literacy for Afghani 
and Congolese refugees who settled in the USA after 
escaping from war. Health literacy was an asset for the 
health of those refugees.23 In previous research, several 
variables were found to moderate the association between 
exposure to violence and obesity among adolescents, 
such as the severity of the violent acts, obesity status, age, 
sex, race/ethnicity and socioeconomic status.24 However, 
limited evidence is available on the moderating role of 
health literacy in achieving a better weight status among 
Palestinian adolescents exposed to various forms of 
violence. Therefore, this study examined health literacy 

as a moderator of the association between direct expo-
sure to violence and weight status, particularly being over-
weight and obese, among Palestinian adolescents.

METHODS
This manuscript used the data collected from the same 
sample used in our previously published study. The 
previous study aimed to develop an Arabic version of the 
Health Literacy Assessment Scale for Adolescents (HAS-
A-AR).25 After its psychometric properties were tested, 
the scale was found to have good reliability (Cronbach’s 
alpha, McDonald’s omega and the greatest lower bound 
were >0.7) and validity for measuring adolescent health 
literacy.25 In this study, the same tool was used to evaluate 
the association between direct exposure to violence and 
the weight status of Palestinian adolescents, taking into 
consideration their health literacy levels.

Design and sampling
A cross-sectional household survey was conducted in the 
Palestinian district of the West Bank. Palestinian adoles-
cents were recruited if they lived in Ramallah and Al 
Bireh District at the time of the interviews in 2017, had 
finished a grade between sixth and ninth, and were 11–16 
years old. A multistage sampling method was employed 
as follows. First, the district was divided into different 
localities: urban, rural and refugee camps. Each locality 
was further divided into different locations (cities, towns 
and villages). Each location was then divided into a group 
of geographical blocks, with each block consisting of 
approximately 150 households. Locations and blocks 
were randomly selected. A systematic random sampling 
method was followed to choose every seventh household 
from the chosen blocks to be approached. The aim was 
to choose 20 households from around 150 households 
in each block. A specific starting point was chosen for 
approaching households within each block. The starting 
point was decided by referring to a specific landmark 
(mosque, church, school, shopping mall or health centre). 
The fieldworkers moved in that block circularly or hori-
zontally based on its geography. Only one adolescent from 
each chosen household was interviewed randomly using 
the Kish grid method.26 Figure 1 summarises the sampling 
process. The field workers approached the randomly 
selected households and provided all the necessary infor-
mation on the research study and its importance. They 
also answered any questions or inquiries made by parents 
or the adolescents. Once the parents gave their consent 
for their adolescents to participate in the study, the field 
workers also made sure to take the approval for the inter-
view from the adolescents.

Refugee camps were oversampled because the popula-
tion is much smaller than that in urban and rural areas. 
Due to the unequal probabilities of choosing participants, 
the sample weights were calculated. The weights were the 
inverse value of the probability of choosing an adoles-
cent to participate in this study. This probability resulted 
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from the multiplication of the probabilities for selecting 
a block within each locality, choosing a household from 
the block, selecting a household including at least one 
age-eligible adolescent and selecting a child from the 
household.25

Variables
Outcome variable: weight status
Body weight and height were measured according to 
the WHO guidelines reported in the STEPS Surveil-
lance Manual.27 Height was measured in centimetres 
using a mobile stadiometer, Seca 217, and body weight 
was recorded in kilograms using the Seca 876 scale. The 
BMI-for-age for each adolescent was calculated using 
these data. Weight status was classified based on the BMI-
for-age criteria provided by the WHO as a measure for 
children and adolescents aged 5–19 years. BMI values 
>+1.0 SD were considered overweight, while >+2.0 SD 
was classified as obese; values <−2.0 SD were classified 
as underweight.28 29 The WHO AnthroPlus software was 
used for calculating the BMI-for-age Z-scores.30

Main exposure variable: direct exposure to violence
Direct exposure to violence indicates being the victim 
of violent events, while indirect exposure indicates 
witnessing or hearing about violent events that affect 
others, including family members, friends or neighbour-
hoods.31 Direct exposure to violence was assessed by 
asking adapted questions from a previous study conducted 
among Palestinian adolescents.18 Eleven questions were 
asked regarding the relevant experiences in the past year 
(0=never, 1=exposed). The questions were divided into 
two components. The first encompassed five items to 
assess exposure to political violence by the Israeli army 
(physical abuse by a soldier, non-physical humiliation by 
a soldier, exposure to tear gas, passing checkpoints to go 
to school, or being unable to reach school because of a 
checkpoint blocking the road). The Cronbach’s alpha 
was 0.64 for ‘exposure to political violence’. The second 
encompassed six items to assess exposure to domestic and 

school violence (physical abuse or non-physical humilia-
tion by a family member at home, the principal or teacher, 
or peers at school). The Cronbach’s alpha was 0.75 for 
‘exposure to domestic and school violence. An additional 
variable that included all 11 questions was used, named 
‘exposure to any type of violence’. The Cronbach’s alpha 
was 0.73 for ‘exposure to any form of violence’.

Moderator variable: health literacy
The validated HAS-A-AR was used to measure health 
literacy. This 15-item scale has three subscales: commu-
nication, confusion and functional health literacy.25 The 
communication subscale’s main concern is oral commu-
nication and comfort while dealing with healthcare 
professionals and asking them questions during consul-
tations. The confusion subscale measures adolescents’ 
level of confusion regarding the health information they 
receive from healthcare professionals. Finally, functional 
health literacy evaluates the ability to read and under-
stand health information.

The participants rated each item on a five-point Likert 
scale (always=4, usually=3, sometimes=2, rarely=1 and 
never=0). An additional option was added to each item 
during the adaptation of the scale that was previously 
published.25 For example, the option ‘I am not the one who 
describes my health problem to the doctor’ was added to 
the question, ‘How often can you easily describe a health 
problem you have to your doctor?’ In terms of calculating 
the scores for the three subscales, all the added options 
were treated similar to ‘never’ (added option=0).25 This 
was intended to reflect adolescents’ lower involvement 
with healthcare professionals regarding their own health 
problems. Higher scores on the communication subscale 
indicated higher health literacy. On the contrary, a 
higher score on the confusion and functional health 
literacy subscales indicated low health literacy. The scores 
for each health literacy subscale were then calculated. 
Each participant obtained a score ranging from 0 to 20 
on the communication subscale, 0 to 16 on the confusion 

Figure 1  Summary of the sampling process.



4 Sarhan MBA, et al. BMJ Open 2022;12:e061169. doi:10.1136/bmjopen-2022-061169

Open access�

subscale and 0 to 24 on the functional health literacy 
subscale.

Each of the subscales’ continuous scores was converted 
into a binary variable (high or low health literacy). Partic-
ipants were considered to have high health literacy if they 
scored 15–20 on the communication subscale, 0–7 on the 
confusion subscale and 0–11 on the functional health 
literacy subscale. Otherwise, they were classified as having 
low health literacy. These cut-off points were determined 
by the original HAS-A development study and the one 
that validated the Arabic version.25 32 Binary variables 
were used for data analyses.

Other variables
Sources of health information
The questions were framed based on a previous study 
with Palestinian adolescents.33 Adolescents were asked 
if they received health information from their parents, 
schoolteachers, friends and the media in a ‘Yes/No’ ques-
tion format.

Diet and physical activity (basic knowledge and practice)
The adolescents were asked 10 questions regarding the 
types of food they considered healthy and the importance 
of these foods for health (online supplemental file 1). 
The total score was calculated by counting the number of 
correct answers. The Cronbach’s alpha for the 10 items 
was 0.7. For dietary practices, adolescents were asked 
about their consumption of unhealthy food and drinks in 
the previous 24 hours. Unhealthy food types were catego-
rised into two groups: unhealthy diet (fast food, processed 
food and sweets) and unhealthy drinks (sugar-sweetened 
beverages [SSBs] and energy drinks).

To assess basic physical activity-related knowledge, 
adolescents were asked about their understanding of the 
association between physical activity and various health-
related factors, including growth and development, 
obesity and non-communicable diseases (online supple-
mental file 1). The Cronbach’s alpha for the six items 
was 0.67. The total score was calculated by counting the 
number of correct answers. To assess physical activity, 
adolescents were asked about their frequency of exercise 
in 1 week.

Distress
A 12-item individual distress scale developed in Palestine 
was used; therefore, the scale was applicable to all Pales-
tinians.19 The Cronbach’s alpha was 0.88. Adolescents 
evaluated their distress on a five-point Likert scale (‘not at 
all’=1 to ‘all the time’=5), and the total score ranged from 
12 to 60. Higher scores indicated higher levels of distress.

Well-being
The WHO-5 Well-Being Index was used to assess subjec-
tive psychological well-being.34 The Cronbach’s alpha 
was 0.89. The index uses a six-point Likert scale (‘at no 
time’=0 to ‘all of the time’=5), and the raw total score 
ranges from 0 to 25. For a standardised score, the raw score 
was multiplied by four to obtain a score ranging from 0 to 

100. A direct relationship exists between the scores and 
respondents’ subjective psychological well-being.34

Statistical analysis
A descriptive analysis was conducted to describe the char-
acteristics of the participants in this study. Continuous 
variables were presented using mean and standard devia-
tion (SD), such as age, mental health, and diet and phys-
ical activity (practices and basic knowledge). Frequencies 
were used to present the categorical variables, such as 
demographic and socioeconomic factors. The χ2 test was 
used to find the association between weight status (obese, 
overweight and normal) and other categorical variables. 
The means of the continuous variables were compared 
among the weight status categories.

A multinomial logistic regression model was used 
to identify the association of health literacy and direct 
exposure to any form of violence with weight status (no 
moderation analysis). The same analysis was repeated 
twice more by replacing ‘direct exposure to any form of 
violence’ with ‘direct exposure to political violence only’ 
and then with ‘direct exposure to domestic and school 
violence only’. To measure the direct effect, the model 
was controlled for age, sex, locality, parents’ education, 
internet access, diet and physical activity (basic knowl-
edge and practices) and mental health (well-being and 
distress).

Next, nine multinomial logistic regression models were 
constructed to test our hypothesis by including the main 
effects and the interaction terms between each of the 
three variables of exposure to violence and each of the 
three health literacy subscales (table  1). These models 
evaluated whether health literacy moderated the asso-
ciation between direct exposure to violence and weight 
status (figure  2A). For example, model 1 evaluated if 
communication health literacy moderated the association 
between direct exposure to domestic and school violence 
and weight status. SPSS Statistics software V.24 (IBM) was 
used for all data analyses.

Table 1  Summary of the nine multinomial logistic 
regression models, including the interaction terms between 
direct exposure to violence and health literacy

Direct exposure 
to violence

Interaction 
with Health literacy Model no.

Domestic and 
school violence

* Communication Model 1

Confusion Model 2

Functional Model 3

Political violence * Communication Model 4

Confusion Model 5

Functional Model 6

Any form of 
violence

* Communication Model 7

Confusion Model 8

Functional Model 9

https://dx.doi.org/10.1136/bmjopen-2022-061169
https://dx.doi.org/10.1136/bmjopen-2022-061169
https://dx.doi.org/10.1136/bmjopen-2022-061169
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Patient and public involvement
It was not appropriate or possible to involve patients or 
the public in the design, conduct, reporting or dissemi-
nation of our study.

RESULTS
Almost 99% of the approached adolescents agreed 
to participate in this study. A total of 1200 adolescent 
students were recruited. After excluding underweight 
adolescents (n=27), the data of 1173 adolescents were 
analysed; among them, 458 were from urban localities, 
421 from rural localities and 294 from refugee camps. 
The mean age was 13.6 (SD 1.1) years. Girls accounted for 
49.1% of the sample. The additional demographic and 
socioeconomic characteristics are summarised in table 2.

Weight status
The prevalence rates of obesity and overweight were 6.5% 
and 17.1%, respectively, while the weight status of 76.5% 
of the adolescents was classified as normal. The results 
of the bivariate analysis are shown in online supple-
mental file 2. Analyses showed that the following factors 
were significantly associated with weight status (p<0.05): 
gender, internet access, obtaining health information 
from friends and media, and functional health literacy. 
Online supplemental file 3 shows the mean for several 
variables among the categories of weight status.

Direct exposure to violence
Almost 62% of the adolescents were directly exposed to 
political, domestic or school violence. A higher likeli-
hood of obesity was observed among adolescents who did 
not experience direct exposure to any form of violence 
(odds ratio [OR] 2.0, 95% confidence interval [CI] 1.1 
to 3.6), or those who were not exposed to domestic and 
school violence only (OR 1.9, 95% CI 1.1 to 3.4) (table 3).

Health literacy
The proportion of obese adolescents with low functional 
health literacy was 10.3%, whereas 5.5% of obese adoles-
cents had high health literacy. Regression analysis showed 
that adolescents with high functional health literacy had 
lower obesity levels (OR 0.4, 95% CI 0.2 to 0.8) (table 3).

Results of moderation analysis
The results of the multinomial logistic regression analysis 
showed how the interaction between direct exposure to 
violence and health literacy was associated with weight 
status (table 4, figure 2B,C).

Interaction of health literacy with domestic and school violence
The odds of obesity and overweight were 2.8 and 1.8 
times higher among adolescents who were not exposed 
to domestic and school violence when they had low 
health literacy in the communication subscale. The odds 
of obesity were 62% lower among adolescents with high 

Figure 2  (A) The conceptual diagram of simple moderation. (B) High health literacy moderates the association between direct 
exposure to violence and lower rates of obesity. (C) Low health literacy moderating the association between never experiencing 
direct exposure to violence and lower rates of obesity.

https://dx.doi.org/10.1136/bmjopen-2022-061169
https://dx.doi.org/10.1136/bmjopen-2022-061169
https://dx.doi.org/10.1136/bmjopen-2022-061169
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functional health literacy when exposed to domestic and 
school violence.

Interaction of health literacy with political violence
The odds of obesity were 4.5 times higher among adoles-
cents who were not exposed to political violence when 
they had low health literacy in the communication 
subscale. Moreover, the odds of obesity were 4.2 times 
higher among adolescents who were not exposed to polit-
ical violence when they had low functional health literacy.

Interaction of health literacy with any form of violence
The odds of obesity and overweight were 3.2 and 1.7 
times higher among adolescents who were not exposed 
to any form of violence when they had low health literacy 
in the communication subscale. Among adolescents who 
were not exposed to any form of violence, those who had 
high health literacy in the communication subscale were 
72% less likely to be obese than those who had low health 
literacy. The odds of obesity were three times higher 
among adolescents who were not exposed to any form of 
violence when they had low health literacy in the confu-
sion subscale. Moreover, the odds of obesity were 57% 
lower among adolescents with high functional health 
literacy even when they were exposed to violence. Further 
details are shown in table 4.

Other factors associated with weight status
The mean basic dietary knowledge score was 8.1 (SD 
1.4), while the mean basic physical activity knowledge 
score was 4.9 (SD 1.3). Basic dietary and physical activity 
knowledge were not statisticaly associated with weight 
status. Almost 79% of adolescents reported consuming 
SSBs, while 21.6% reported consuming unhealthy food 
the day before the interview. Direct exposure to violence 
was associated with higher consumption of SSBs (OR 
1.77, 95% CI 1.34 to 2.35). Consequently, a higher preva-
lence of overweight was observed among adolescents who 
reported consuming SSBs (OR 1.61, 95% CI 1.06 to 2.45). 
Adolescents’ distress mean score was 20.8 (SD 7.7), while 
the well-being mean score was 69.5 (SD 23). Neither 

Table 2  Characteristics of adolescents

Variable Categories N %*

Gender Boys 576 49.1

Girls 597 50.9

Age group (years) 11 to 12 21 1.8

12 to <13 385 32.8

13 to <14 269 22.9

14 to <15 287 24.5

15 to 16 211 17.9

Locality Urban 458 39.0

Rural 421 35.9

Refugee camp 294 25.1

Class graduated 
from last year

Sixth grade 367 31.3

Seventh grade 267 22.8

Eighth grade 280 23.9

Ninth grade 250 21.4

Left school 7 0.6

Mother’s 
educational level

High school or lower 340 28.9

Higher than high school 834 71.1

Father’s educational 
level

High school or lower 279 23.8

Higher than high school 894 76.2

Mother’s 
employment status

Employed 349 29.7

Unemployed/do not know 824 70.3

Father’s 
employment status

Employed 1078 91.9

Unemployed/do not know 94 8.1

Internet access Yes 1015 86.5

No 159 13.5

Direct exposure to 
any form of violence

Yes 719 62.2

No 438 37.8

Direct exposure 
to domestic and 
school violence

Yes 660 56.5

No 508 43.5

Direct exposure to 
political violence

Yes 189 16.3

No 972 83.7

Weight status Normal 897 76.5

Overweight 200 17.1

Obesity 76 6.5

*Weighted percentages.

Table 3  Multinomial logistic regression model (without the 
moderation analysis) showing the factors associated with 
weight status

Variables

Weight status*

Obesity Overweight

OR (95% CI) OR (95% CI)

Health literacy: 
Communication (high)†

0.9 (0.5 to 1.5) 0.9 (0.60 to 1.20)

Health literacy: Confusion 
(high)†

1.4 (0.8 to 2.6) 1.4 (0.9 to 2.1)

Health literacy: Functional 
(high)†

0.4 (0.2 to 0.8)§ 0.9 (0.6 to 1.5)

Direct exposure to any form 
of violence (No)‡

2.0 (1.1 to 3.6)§ 1.5 (1.01 to 2.1)§

Direct exposure to political 
violence (no)‡

2.0 (0.9 to 4.4) 1.3 (0.8 to 2.2)

Direct exposure to domestic 
and school violence (no)‡

1.9 (1.1 to 3.4)§ 1.4 (1.0 to 2.0)

The model was controlled for age, gender, locality, parents’ 
education, internet access, diet and physical activity (basic 
knowledge and practices), and mental health (well-being and 
distress).
*The reference category is ‘normal’.
†The reference category is ‘low’.
‡The reference category is ‘yes’.
§P<0.05.
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distress nor well-being had a statistically significant associ-
ation with weight status.

A lower prevalence of obesity was observed in those who 
obtained information from the media (OR 0.44, 95% CI 
0.26 to 0.75). In contrast, there was an increased prev-
alence of overweight among adolescents who obtained 
health information from their friends (OR 1.62, 95% CI 
1.18 to 2.22). Obesity was more common among boys 
than girls (OR 1.97, 95% CI 1.21 to 3.19).

DISCUSSION
This study investigated whether health literacy moder-
ates the association between direct exposure to violence 
and weight status among Palestinian adolescents. When 
adolescents had higher levels of health literacy, lower 
obesity rates were observed among those who were 
directly exposed to any form of violence or were exposed 
to either political violence only or domestic and school 
violence. It was also shown that many adolescents were 
directly exposed to violence. This violence exposure was 
associated with unhealthy consumption of SSBs.

The association between exposure to violence and 
obesity was moderated by health literacy. The chances 
of obesity were 62% lower among adolescents with high 
functional health literacy when exposed to domestic and 
school violence. Moreover, chances of having obesity were 
72% lower among adolescents who were not exposed to 
any form of violence when they had high health literacy 
in the communication subscale compared with those 
who had low health literacy. In Sweden, an intervention 
programme to promote health literacy and human rights 
in Arabic and Somali migrant mothers from conflict areas 
empowered and inspired the women to follow a healthier 

lifestyle.35 Previous reports have focused on the separate 
relationship between obesity and health literacy or expo-
sure to violence.13 14 36–38 No study has investigated how 
health literacy moderates the relationship between expo-
sure to violence and obesity.24

Therefore, the results of this study are important and 
might contribute to filling an existing gap in the litera-
ture regarding the importance of health literacy for those 
exposed to violence. Better health literacy leads to having 
the necessary skills, competencies, and willingness to use 
and benefit from health promotion, health education 
and other preventive services to have better health-related 
behaviours and outcomes. Health literate adolescents 
might have the ability to formulate specific health goals 
(e.g., losing weight) and self-efficacy to achieve these 
predetermined goals. Students’ health literacy skills can 
be developed through the school system.39 40 Integrating 
health literacy within the school system can influence 
students’ critical thinking and decision-making abilities, 
self-awareness, health status and well-being.41 Health 
literacy can affect the citizenship of adolescents; it 
prepares them to be socially responsible by being aware of 
the impact of their actions on the health of others or the 
environment surrounding them and by being involved in 
the social and political activities that addressed the root 
causes of social inequalities in the community.42

In this study, a lack of direct exposure to any form 
of violence was associated with a higher risk of obesity. 
Those who were not exposed to any form of violence 
were twice as likely to be obese as those who had had 
such exposure. Contradictory to these results, exposure 
to violence was reported to be associated with obesity in 
the USA.13 14 However, Palestinians remain indirectly (or 

Table 4  Interaction of health literacy with direct exposure to violence and its association with weight status

Variables

Political violence Domestic and school violence Any form of violence

Obesity Overweight Obesity Over-weight Obesity Overweight

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Communication*

 � High HL 3.8 (0.7 to 20) 0.5 (0.2 to 1.3) 1.3 (0.6 to 2.7) 1.0 (0.7 to 1.7) 1.5 (0.7 to 2.9) 1.0 (0.6 to 1.5)

 � No ETV 4.5† (1.002 to 20) 1.1 (0.6 to 2.0) 2.8† (1.4 to 5.7) 1.8† (1.1 to 2.9) 3.2† (1.5 to 6.6) 1.7† (1.1 to 2.8)

 � High HL and no ETV 0.2 (0.03 to 1.1) 1.8 (0.7 to 4.9) 0.4 (0.1 to 1.1) 0.6 (0.3 to 1.2) 0.28† (0.1 to 0.8) 0.8 (0.4 to 1.5)

Confusion*

 � High HL 5.2 (0.7 to 39) 0.7 (0.3 to 1.8) 1.3 (0.6 to 2.7) 0.9 (0.6 to 1.5) 1.4 (0.7 to 2.9) 1.0 (0.6 to 1.5)

 � No ETV 6.2 (0.9 to 42) 0.9 (0.4 to 1.7) 2.4 (0.9 to 6.1) 0.6 (0.3 to 1.3) 3.0† (1.2 to 7.9) 0.6 (0.3 to 1.4)

 � High HL and no ETV 0.2 (0.02 to 1.4) 2.1 (0.8 to 5.7) 0.7 (0.2 to 2.1) 3.1† (1.4 to 7.0) 0.5 (0.2 to 1.6) 3.1† (1.3 to 7.7)

Functional*

 � High HL 1.2 (0.3 5.9) 1.3 (0.5 to 3.5) 0.38† (0.2 to 0.8) 0.7 (0.4 to 1.3) 0.43† (0.2 to 0.9) 0.9 (0.5 to 1.5)

 � No ETV 4.2† (1.02 to 17) 1.8 (0.7 to 4.5) 1.3 (0.5 to 3.4) 0.7 (0.3 to 1.6) 1.8 (0.6 to 5.0) 1.0 (0.4 to 2.5)

 � High HL and no ETV 0.3 (0.1 to 1.6) 0.7 (0.2 to 2.1) 1.7 (0.6 to 5.3) 2.5 (1.0 to 6.2) 1.2 (0.4 to 3.8) 1.6 (0.6 to 4.1)

*Low HL and ETV is the reference category.
†P<0.05.
ETV, exposure to violence; HL, health literacy.
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collectively) exposed to political violence, even if they do 
not personally experience it.18 Witnessing violence alone 
may explain adolescents’ increased risk of obesity.13 14

Moreover, in addition to the possible influence of indi-
rect exposure to violence, the previous results can be 
further explained by the high consumption rate (79%) of 
SSBs among adolescents. This high consumption of SSBs 
can be attributed to violence exposure, as those exposed 
to violence had 77% higher odds of consuming SSBs than 
those not exposed to violence. Consequently, higher SSB 
consumption was associated with higher chances of over-
weight, given that adolescents who reported consuming 
SSBs had 61% higher chances of being overweight than 
those who did not consume SSBs. This might indicate that 
adolescents engage in obesogenic behaviours to respond 
to stressors such as being exposed directly or indirectly 
to violent events. The related stressors in the early 
stages of life may disrupt children’s growth and devel-
opment.13 14 These disruptions may lead to permanent 
alterations in the autonomic nervous system, metabolic 
system and hormones responsible for energy metabo-
lism and appetite regulation.13 These neurobiological 
changes might make people susceptible to having strong 
emotional reactions to the stressors they encounter. It 
means they might suffer from negative effects such as 
anxiety, anger, stress, fear, sadness, loneliness, distress or 
depression.13 24 Victims of violent events might engage in 
emotional, binge, and excessive eating, physical inactivity, 
and higher intake of unhealthy diet (e.g., SSBs) to cope 
with, control or eliminate their negative emotions.13 This 
will eventually lead to overweight and obesity.24 43

Comparable to these results, American adolescents 
engaged in obesogenic behaviours such as consuming 
unhealthy food on the same days they witnessed violent 
acts at home, school or anywhere else.14 In Tunisia, 
women exposed to community violence during child-
hood were more likely to be obese or overweight. Obesity 
and overweight among Tunisian men were also associ-
ated with exposure to collective and war violence during 
childhood.44 Stress-driven eating habits can be a way to 
cope with stressors related to violence exposure.45 There-
fore, adolescents need to gain healthy coping skills that 
help them overcome the stressors they face and prevent 
unwanted health outcomes such as obesity. However, it 
should be kept in mind that several studies reported that 
adolescents might not tend to overeat as a response to 
stress; instead, they might eat less after heavy stressful 
events,46–48 particularly when related to the family,48 while 
other minorities do not change their eating habits.46–48

Finally, a high prevalence of exposure to domestic and 
school violence was found among Palestinian adolescents. 
More than half of the adolescents reported being exposed 
to domestic and school violence. According to the UNICEF, 
a widespread prevalence of exposure to violent acts 
performed at home, school and peer violence was observed 
in Palestine.49 In Palestine, the increased rates of domestic 
violence can be directly linked to living through war and 
politically violent environments.50 This was also the case in 

other countries, such as Peru, Sri Lanka, Uganda, Afghan-
istan and Timor-Leste.51–54 Exposure to political violence 
predicted higher violence rates at other levels (e.g., home 
and school).55 For example, exposure to political violence 
in Palestine was correlated with adolescents experiencing 
violence at home and witnessing violence in school.50 
Exposure to violence in any setting, including home and 
school, renders adolescents vulnerable to mental health 
problems such as stress, depression and anxiety,56 which 
are detrimental to health, well-being and quality of life.57 
Domestic and school violence are relatively and easily 
modifiable compared with political violence. Therefore, 
interventions are needed to target parents, people about 
to become parents, children or professionals working with 
families at various levels (i.e., population, community and 
individual levels).58 Creating a positive and safe school 
climate is essential for reducing school violence rates.59

Strengths and weaknesses
This study had the following strengths. First, a representa-
tive sample of Palestinian adolescents from the Ramallah 
and Al Bireh district was collected. This sample included 
all social groups who live in urban and rural areas and 
refugee camps. Second, the HAS-A-AR was chosen 
because it measures three important health literacy-
related constructs: communication with a healthcare 
professional, confusion about receiving information, and 
functional ability to read and understand numbers.25 This 
scale was initially used in clinical and community settings. 
It was chosen because it is short, easy to administer and 
covers various age groups.

However, this study had several limitations. First, it was 
impossible to include adolescents from other West Bank 
or Gaza Strip cities because of financial and political 
considerations. Nevertheless, conducting this study in 
Palestine’s economic centre can help in overcoming the 
issue of including only the Ramallah and Al Bireh district 
in this study as people from all other districts choose to 
live there. Second, the low prevalence of underweight 
adolescents may lead to sparse data bias. Therefore, 27 
underweight adolescents were excluded from the anal-
ysis. Moreover, regression analysis and the interaction 
terms between health literacy and violence exposure 
reduced sparse data bias. On the contrary, excluding 
underweight adolescents might be considered a selec-
tion bias. Therefore, underweight adolescents should 
be targeted for future research. Third, socioeconomic 
status and the frequency and intensity of violence can 
vary across districts. Only direct exposure to violence was 
assessed, not indirect exposure to violence. However, this 
might be a limitation that could have affected the asso-
ciation between exposure to violence and weight status. 
Future studies should address this issue. Moreover, future 
research should address other types of violence that were 
not addressed in this study.

Conclusions
Health literacy moderated the association between direct 
exposure to violence and adolescents’ weight status. When 
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health literacy levels were higher, lower obesity rates were 
observed among adolescents who were directly exposed 
to any form of violence or exposed either to political 
violence only or to domestic and school violence only. 
Future research at the national level is required to gain 
a better understanding of health literacy, particularly its 
predictors and effects on adolescents’ health, including 
weight status.

This study provides evidence for policy-makers regarding 
the importance of health literacy for Palestinian adoles-
cents’ health. It is recommended that policy-makers inte-
grate health literacy into education and health systems to 
ensure that adolescents acquire the necessary skills and 
competencies to become literate in this aspect. It is essen-
tial to conduct interventions or programmes (e.g., within 
school settings) to improve adolescent health literacy. It 
is also necessary to invest in interventions and training 
programmes that target parents and doctors. These inter-
ventions can improve how they communicate and deliver 
health information to adolescents and involve adoles-
cents in making decisions related to their health.

Finally, owing to the low likelihood of finding feasible 
solutions in the near future because of the complicated 
political situation in Palestine, it is recommended that 
policy-makers direct more attention to reducing the 
prevalence of possibly modifiable domestic and school 
violence. This can be achieved by imposing the necessary 
laws and legislation and implementing interventions at 
the population, community and individual levels. More-
over, future research should focus on violence as a whole 
by assessing not only direct but also indirect exposure.
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