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ABSTRACT

Background: Overweight and obesity are a major problem in communities; it affects greatly children whose lifestyle 
and diet are usually dictated by parents. A healthy childhood, is a concept with different understanding among 
different cultures, from this point of view, studies that assess parents’ perception about this topic are lacking in the 
Lebanese population, whose cuisine have conquered the world.

Objectives: Our aim is to assess the perception of parents about childhood obesity and overweight; by assessing their 
understanding about children healthy food lifestyle, observe their practices, and check any under or overestimation 
to healthy lifestyle habits; thus, being able to approach them correctly, and help improve their child’s chances for 
healthier future.

Methods: Parents of 100 participants were interviewed through a questionnaire-based study about different 
parameters including how they perceive their child’s health status, their child’s lifestyle, their socioeconomic status, 
and a group of 16 major questions using Likert Scale to evaluate parents’ response (example if they recognize a 
child’s weight health risk, if they seek advice, if they tried weight reducing strategies before;…). The interviews were 
held in different hospitals (Sahel, Bahman, Rafic Hariri) after fulfilling the inclusion criteria. Finally, the obtained 
data was analyzed using SPSS software.

Results: Among the 100 participants, 55% were males and 45% were females. After thorough analysis, the Lebanese 
sample showed an underestimation to children weight related risks; upon further analysis, and in relation to several 
factors; we concluded that the underestimation increases with lower educational levels of parents (P-value < 0.001), 
and when kids have a high BMI range/obesity versus overweight (P-value = 0.007); it decreases with higher parents’ 
income (P-value = 0.001), and private school enrolment.

Conclusion: Most of the parents whose children suffered from overweight or obesity lacked awareness or 
underestimated their child weight status and related risks, thus posing a significant problem when approaching 
them around this issue. This highlights the need for more studies on this topic, the necessity to increase parents’ 
awareness and education about their pivotal role in influencing their child’s habits and practices, and raises a gap 
in appropriately speaking about this critical topic and probably spots the need to launch workshops or public 
education to engage parents in the process of children weight management strategies..
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INTRODUCTION

The World Health Organization (WHO) defines overweight 
and obesity according to growth charts for children, teens and 
youngsters. In fact, their body mass index (BMI- ratio of weight 
in kilogram < Kg > to the square of height in meter < m2 >) is 
calculated then plotted on the chart’s curve to obtain the 
corresponding percentile. In consequence, children between 85th 
and 95th percentile are considered overweight while those above 
95th percentile are considered obese. Overweight and obesity are 
common in childhood and adolescence, in particular in Middle 
Eastern countries which are considered to have a high prevalence 
of childhood and school-aged obesity. In fact, in these countries 
around 10 % of school aged children are considered to be obese [1-
2]. Moreover, a study done in 2014 by Nasreddine et al. to assess the 
prevalence of obesity among Lebanese children and adolescents found 
that around 9.6% of the studied population are considered obese [1]. 
Since this age group is for some degree still dependent on the parents, 
the latter would play a vital role in directing their child toward a certain 
lifestyle which could be either healthy or the opposite, and through 
some perceptions which intends to show a sign of good parenting 
and affection (as overfeeding the child, and give a free space when it 
comes to food and candies) parents may favour the development of 
overweight and obesity in their children as some studies had showed 
[1-3]. From what just preceded about the role of parents in determining 
a balanced life style for their children, our study will aim at surveying 
the perception of several Lebanese parents whose children are either 
overweight or obese, and to understand how they see/think about 
their children situation in order to come up in the end with a set of 
recommendations on how to deal with parents, and how to improve 
their compliance and cooperation with health care providers.

OBJECTIVES

Our main objective behind this study is to know how Lebanese 
parents think about and understand their child’s overweight and 
obesity through a survey of 16 questions that we’ll reflect upon to 
serve this purpose. The secondary objectives of our study are:

a) To establish a possible relationship between parents’ perception 
and socioeconomic status (salary and education level) of the 
participating parents.

b) To establish a possible relationship between parents’ perception, 
lifestyle and school type.

SUBJECTS AND METHODS

Study Design: This is a prospective, descriptive type of study based 
on a questionnaire conducted through the months of (February, 
March, and April) of year 2020. The study included children and 
adolescents, aged between 5 and 15 years old, above 85th percentile 
for weight (according to WHO definition of overweight and obesity) 
theirs parents were consented orally after explaining the goal behind 
our study. Weight and height of each enrolled participant were 
measured using a single standard weight and height balances.

Study Population: The target sample size was achieved with 100 
child/ adolescent (using online estimation calculator https://
www.surveysystem.com) who were admitted to the floors for acute 
complaints (like fever, diarrhea, vomiting), and not chronic ones 
(cancer, thalassemia, autoimmune diseases) whose parents were 
interviewed after fulfilling our inclusion criteria. Participants were 
collected mainly from Beirut district presenting to Rafic Hariri 
University Hospital, Sahel general hospital, Bahman hospital.

Inclusion criteria: Were included in our study

a) Participants in the age group range (5-15 years)

b) Participant affirmed as obese or overweight for age (according to 
the criteria mentioned in the introduction)

c) Lebanese participants, residents or living in Lebanon for more 
than 10 years.

Exclusion Criteria: Were excluded from our study

a) Participants with chronic debilitating health problems (e.g. cancer, 
autoimmune diseases, immune deficiency, and growth retardation)

b) Participants on medications that cause weight gain (e.g. steroids)

c) Participants (children) with underlying psychiatric illness

d) Participants who are living with proxies and not their parents.

Data Collection: To validate the Arabic version of the questionnaire 
parents were asked to fill our survey after explaining the goal of the 
study and the content of each question apart in Arabic language 
and repeating the question(s) in different ways when needed in 
order to make sure that the content was understood to avoid 
any misunderstanding. This scaling score allows respondents 
to specify a certain level of agreement or disagreement or even 
neutral attitude on a symmetric agree-disagree scale for a series 
of statements (example: score 1 means strongly disagree, score 2 
means disagree and so on). 

The main 16 questions (all obligatory to answer) aimed to reflect the 
perception\understanding of the parents, for example parents are 
asked if they really consider the weight-health status of their child 
as a problem (abnormal) or not, and whether they are planning to 
help and change their child’s life healthy habits or not according to 
their answer of the former question. They were also asked if they 
find their cooperation with healthcare providers good for their 
child, or if they believe that at some point, they tried to help their 
child by themselves but failed for some reasons, and therefore need 
guidance to cooperate with health professionals. 

Moreover, to evaluate their understanding and perception of their 
child’s weight, they were also asked how they see their child (obese, 
overweight, or normal) regardless of his\her real weight status. 
Then their responses were analyzed according to the corresponding 
percentile of each child in order to know how accurate are the term(s) 
used by the parents in describing their child physical status and thus 
helping more understand their perception in the ultimate purpose of 
a better approach when explaining their child condition. Moreover, 
the questionnaire collected data about the socioeconomic status of the 
parents (such as level of education and their average monthly income), 
also information about the daily lifestyle of the children (the average 
time they spent on television (TV) daily, on electronic devices as tablets 
and phones, and how much do they exercise per week that gave us an 
idea on how much active the child is). These interviews were done 
either in health care facilities or in private clinics.

Statistical Analysis

After finishing the interviews, the collected data were filled on 
a Microsoft Office Excel sheet, and all statistical analyses were 
performed using IBM SPSS statistics, version 22. Categorical 
variables were summarized using descriptive statistics and were 
reported as frequencies and percentages. The association between 
two qualitative variables was tested using either Pearson Chi-Square 
test or Fisher test depending on the analyzed data. All tests were 
two sided and P-value < 0.05 was considered statistically significant.
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RESULTS

Population Generalities

Among the 100 enrolled children in our study, there were 55 
male participants and 45 female participants. They were categorized 
initially according to the BMI status into overweight and obese 
groups regardless of the gender, with 65% of participants fit within 
the overweight group and 35% within the obese group. As the study 
was conducted in Beirut district, most of the participants were Beirut 
residents (90%) and the rest 10% were from South, North, and Beqaa 
regions but they were receiving care in Beirut at the time of the study. 
Next, we will present the analyzed data on how several socio-economic, 
demographics, and lifestyle factors interact and affect parents’ 
perception of their children health and weight status.

Parents’ Perception of their Children’s Weight Status

This part is the pivot of our study since it elaborates its main 
objective. In fact, we wanted to see how many parents will have a 
misperception/misunderstanding of their child true weight status 
even after being informed about their child BMI. Moreover, we 
wanted to test a hypothesis saying that when parents are not aware 
of their child health status (weight), and not perceiving it rightfully 
this could result in unhealthier weight status/management and 
having more BMIs in the overweight/obese range (this would be 
reflected through the obtained percentages). For this purpose, the 
data were collected and analyzed as presented in (Table 1). 

We divided the results as follow: For the overweight group, 41 out 
of 65 parents answered that they see their child as normal status, 
and 4 see their child as obese while 20 parents answered correctly 
about their child true health status. So, the majority 45 (69.2%) 
out of 65 parents of the overweight group had answers that didn’t 
match the child true status regardless of answering with normal or 
obese while 20 (31%) parents had matched answers. For the obese 
group, 7 parents out of 35 answered that they perceive their child as 
normal, and 24 answered that they see their child as overweight while 
just 4 parents answered correctly that say see their child as obese. The 
great majority of parents 31 (89%) had a misperception about their 
child being obese regardless of answering normal or overweight while 
just 4 (11%) had matched answers (Figure 1 and Table 1).

We did a chi-square testing through which we obtained a Pearson chi-
square value (p-value) of <0.001 thus we could say that the hypothesis 
about most parents (with high BMI status children) would not know 
the true BMI status of their child was significant/valid.

Also, in the same notion, we looked at the underestimation in 
parents with overweight children and those with obese children to 
see would there be a difference in between them. We found that 
in the overweight group the underestimation percent was 63.1% 
while it was higher in the obese group 88.6%. So, we calculated 
the p-value to see if the hypothesis that as we go up higher in the 
BMI range, we will see higher percentage of underestimation from 
parents, according to Pearson chi-square test the value was (0.007) 
so our hypothesis was significant (Table 2).

Answer/ Group Matched Unmatched p-value

Overweight n=65(100%)
20(31%) Normal: 41 (63%)

< 0.01
Obese: 4 (6%)

Obese n=(35%)
4(11%) Normal: 7 (24%)

 Overweight: 24 (68%)

Note: P-value < 0.001, calculated with Pearson chi-square testing, indicates that the proposed hypothesis (majority of parents in these BMI range groups 
are not aware of their child health status and thus his/her problem) can be considered significant. 

Table 1: Parents’ perception (match or mismatched) toward their child weight status in relation to each group (overweight and obese).

Figure 1: Unmatched and matched parents’ answers about their children weight status in both BMI groups.
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Socioeconomic status of the parents: Level of education: In this part, 
we assessed the underestimation of the real children’s weight by their 
parents in terms of the latter level of education. We found that as we move 
up higher in terms of education level (from no school entry, elementary 
education till university) there was a diminish in the percentages of 
parents who had underestimation of their child real weight, and this 
in turn reflects their way of perceiving or understanding their child 
problem (Table 3). For example, the percentage of underestimation in 
parents who didn’t enter school (toward the high BMI and regardless 
of being overweight or obese) was 85.7%, and remained almost the 
same in parents with elementary education (88.6%) then decreased 
gradually with high school and university level of education (75.8% 
and 12.5% respectively). The higher the educations level of the parent, 
the lower the underestimation (P < 0.001).

Monthly income:  Similar to the previous approach, we looked 
at the monthly salary in Lebanese pound (LBP) of the parents 

to see how the percentages of underestimation are changing 
with the change of the salary. We found that for parents with 
monthly income less than 1 million (M) LBP, the percentage of 
underestimation was high (84%). However, there was a significant 
drop in this percentage (to 51.4%) with income >1M LBP (Table 4). 
We hypothesized that the high level of monthly income would lead 
to a decrease in the percentage of child weight underestimation by 
the parents. We calculated the p-value for this relation using the 
2-sided exact fisher test, and it was significant (0.001). So, we can 
say there exist a relation between a high monthly income (>1M 
LBP), and lower percentages of weight underestimation.

School type and its influence on parents’ perception of children’s 
weight: We wanted to see from this comparison between public 
and high schools, if the type of school would affect parents’ 
perception and ability to judge their child weight and health status 
accurately. Among parents who had children enrolled in public 

 
Underestimation

p-value
No Yes

Obesity

Overweight
Count 24 41

0.007
% within Obesity 36.90% 63.10%

Obese
Count 4 31

% within Obesity 11.40% 88.60%

Note: (No) means no underestimation, (Yes) means there exist underestimation. There was an association between the real weight of the child and its 
underestimation by parent (p-value =0.007); a higher underestimation exists among parents of obese children (versus overweight).

Table 2: Variation of parents’ estimation of children weight between the overweight and obese groups

 
Underestimation

p-value
No Yes

What is the 
education level of 

the parents?

Didn't enter a school
Count 1 6

< 0.001

% within What is the education 
level of the parents?

14.30% 85.70%

Elementary 
education

Count 5 39

% within What is the education 
level of the parents?

11.40% 88.60%

High School
Count 8 25

% within What is the education 
level of the parents?

24.20% 75.80%

University
Count 14 2

% within What is the education 
level of the parents?

87.50% 12.50%

Note: (No) means no underestimation, (Yes) means there exist underestimation. P-value < 0.001, calculated obtained from fisher exact test 2-sided, 
means the hypothesis of less underestimation about children’s weight in parents with higher level of education is significant.

Table 3: Underestimation of parent’s perception of their child’s weight status in relation with their level of education

 
Underestimation

p-value
No Yes

What is the average 
monthly income of the 

family?

< 500,000 LBP Or 500,000 
and 1,000,000 LBP

Count 10 53

0.001

% within What is the 
average monthly income of 

the family?
16% 84%

> 1,000,000 LBP

Count 18 19

% within What is the 
average monthly income of 

the family?
48.60% 51.40%

Note: (No) means no underestimation, (Yes) means there exist underestimation. p-value=0.001, obtained from fisher exact test 2-sided, means the 
hypothesis of less underestimation about children’s weight in parents with high monthly income is significant.

Table 4: Underestimation of parent’s perception of their child’s weight status in relation with their monthly salary.
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school, the percentage of underestimation was 81.3 %, whereas; the 
percentage was 61.7% in parents with children enrolled in private 
schools (Table 5). The theory that parents who have kids in private 
schools would have lesser percentages of underestimation (may be 
due to higher level of cooperation between the private schools and 
parents, also private schools may have health personnel who keeps 
in touch with parents and guides them) was tested, and for that 
we calculated the p-value with Pearson chi square test and it was 
(0.031) thus validating our postulated theory.

Life style of children: Time spent on electronic devices per day and 
television: We wanted to see how such factor would influence the 
ability of parents to have right or good estimation about the real 
weight status of their children (regardless of being overweight or 
obese). For this purpose, we collected data about how much time do 
children spend per day on the different electronic devices available 
these days, and we found that the percentages of underestimation 
were high in both groups (those who spend time between 1 and 5 
hours per day and those who spend > 5hours per day) with results 
of 74.4% and 70% respectively (Table 6). We looked if there was 
a relation between spending more time on these devices (> 5hours 
per day) and higher underestimation from parents toward their 
children weight so we calculated the P-value for this relation on 
the basis of fisher 2-sided exact test, and it was (0.870) thus such 
proposed relation is not valid.

Similarly, for TV we looked at how estimation changes with time 
spent per day (regardless of being overweight or obese), and we 
found that when children spent between 1 and 5hours per day the 
underestimation by parents was 67.3% while it jumped to 77.8% 
when children spent > 5hours/ day. A Pearson chi-square p-value 
obtained (0.244) meaning that the hypothesis of having higher 
underestimation percentages with more time spent on TV was 
not valid despite having higher percentage when children spent > 
5hours (Table 7).

Frequency of exercising per week: In a similar fashion, we tried to 
assess the variation of parents’ estimation of their children weight 

status with how much children exercise per week. We originally 
included 3 choices for this question but since none of the parents 
answered that their children practice (≥ 3times per week) we 
omitted this choice from the table data. The results showed no 
major difference of underestimation percentages between groups 
(those who exercised once per week and those who exercised twice) 
with percentages of underestimation 72.4% and 70% respectively 
(Table 8). We tried to see if there was an influence between higher 
number of exercises per week and lesser underestimation by the 
parents so we obtained the p-value according to fisher 2-sided exact 
test which was (1.00) so we cannot say that such relation exists.

Demographics and residency: The great majority of the enrolled 
children were residing in Beirut with 90% of the total participants 
(we looked at the place of residency and not at the place of the 
hospital where the interview was conducted) while the rest were 
from Beqaa, North, and South. We wanted to see how parents’ 
estimation would vary from place to place and mainly from 
an urban region like Beirut to rural areas like North, Beqaa, 
and South. The results showed that in Beirut the percentage of 
underestimation reached 71.1%, in South 83.3%, in Beqaa 50%, 
and in North 100% without forgetting that Beirut alone had 90 
participants out of 100 (Table 9). To test our hypothesis which 
says that parents in major urban regions have lower percentages of 
underestimation of their children weight, we calculated the P-value 
using the exact fisher 2-sided test and it was equal to (0.830) thus 
not having a valid hypothesis to build on?

Major variables influencing parents ‘perception of their children 
weight: In this part we looked at the major variables that influenced 
the perception of parents in terms of significance, odds ratio, and 
confidence interval, and these variables were chosen automatically 
by the SPSS. We found that each increase of TV watching per 
day by one hour, increased the risk of weight underestimation 
by 6 times, and according to this analysis it showed there was an 
association between increasing number of hours spent on TV 
and underestimation by parent with P-value = 0.024 (Table 10). 

 
Underestimation

p-value
No Yes

School

Private
Count 18 29

0.031
% within School 38.30% 61.70%

Public
Count 10 43

% within School 18.90% 81.10%

Note: (No) means no underestimation, (Yes) means there exist underestimation. P-value = 0.031, obtained from Pearson chi square test, means the 
hypothesis of less underestimation about children’s weight in parents with children in private schools is significant.

Table 5: Relation between the nature of school and its influence on parents’ estimation of children weight.

 
Underestimation

p-value
No Yes

What is the average time 
spent on electronic devices 

(Tablets, video games, 
phones.) per day?

< 5 hours
Count 0 1

0.87

% within this group 0.00% 100.00%

Between 1 and 5 
hours

Count 10 29

% within this group 25.60% 74.40%

> 5 hours
Count 18 42

% within this group 30.00% 70.00%

Note: (No) means no underestimation, (Yes) means there exist underestimation. p-value = 0.870, obtained from fisher 2-sided exact test, means the 
hypothesis of a relation between more time spent on electronic devices and higher underestimation percent of parents is not valid.

Table 6: Relation between the times spent by children on electronic devices per day and parents’ estimation of their weight.
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Underestimation
p-value

No Yes

What is the 
average time 

spent on TV per 
day?

Between 1 
and 5 hours

Count 18 37

0.244

% within What is the 
average time spent on 

TV per day?
32.7% 67.3%

> 5 hours

Count 10 35

% within What is the 
average time spent on 

TV per day?
22.2% 77.8%

Note: (No) means no underestimation, (Yes) means there exist underestimation. p-value=0.244, obtained from Pearson chi-square test, means the 
hypothesis of a relation between more time spent on TV and higher underestimation percent of parents is not valid.

Table 7: Relation between the time spent by children on TV per day and parents’ estimation of their weight.

 
Underestimation

p-value
No Yes

How many times 
does your child 

exercise per week?

Once
Count 26 67

1.0

% within How many times do your 
child exercise per week?

28.0% 72.0%

Twice
Count 2 5

% within How many times do your 
child exercise per week?

28.6% 71.4%

Note: (No) means no underestimation, (Yes) means there exist underestimation. p-value = 0.870, obtained from fisher 2-sided exact test, means the 
hypothesis of a relation between more exercises per week and lower underestimation percent of parents is not valid.

Table 8: Relation between exercising frequency per week by children and parents’ estimation of their weight.

 
Underestimation

p-value
No Yes

 
Beirut

Count 26 64

0.83

 % within Current Residency 28.9% 71.1%

 
Beqaa

Count 1 1

 % within Current Residency 50.0% 50.0%

 
North

Count 0 2

Current Residency % within Current Residency 0.0% 100.0%

 
South

Count 1 5

 % within Current Residency 16.7% 83.3%

Note: (No) means no underestimation, (Yes) means there exist underestimation. P-value = 0.830, obtained from fisher 2-sided exact test, means the 
hypothesis of a relation between residing in urban regions and lower underestimation percent of parents is not valid.

Table 9: Distribution according to major Lebanese regions, and its relation to parents’ underestimation of their children weight.

 Sig. Exp (B)
95% CI. for EXP(B)

Lower Upper

What is the average time spent on TV per day? 0.024 6.354 1.269 31.815
a What is the education level of the parents? 0    
b What is the education level of the parents? 0.002 164.31 6.889 3918.698
c What is the education level of the parents? 0 229.869 21.156 2497.626
d What is the education level of the parents? 0 63.418 6.683 601.82

Constant 0 0.015   

Sig. refers to p-value, Exp (B) refers to odds ratio.  
a = refers to parents who didn’t enter school at all 

b = parents with elementary education 
c = parents with high school education 

d = parents with university level of education

Table 10: Major variable influencing parents’ perception of their children weight.
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Similarly, with the level of education, which showed a significant 
association with parents’ underestimation toward their children’ 
weight (lower level of education causes higher underestimation) we 
found that between parents with no school entry and those with 
university education there is 164 time more risk of underestimation 
with no school entry, 229 time increase risk of underestimation with 
elementary education, and 63 time more risk of underestimation 
with high school education (Table 10).

DISCUSSION

Prevalence of obesity and overweight among children is steadily 
rising [4]. This study aimed at linking some socioeconomic, 
demographical and lifestyle factors with the increased incidence of 
children weight underestimation among parents in order to control 
the factors responsible of misperception and thus limiting obesity. 
Parental perception of childhood weight seems to be of major 
influence on overweight/obesity status. In fact, we tried to see if 
parents can accurately describe their child health problem or not 
since accurate weight perception is the first step toward addressing 
parents for their child health problem. The results showed that a 
total of 76% of participants don’t really know the real BMI status 
of their children regardless if it is normal, overweight or obese. 

Our population sample comprised 35 obese children; 31 out of 
those 35 (89%) were misperceived as either normal (7 out of 35) 
or overweight (24 out 35) and 4 children were correctly perceived 
as obese. On the other hand, 65 out of 100 of our participants 
were overweight, 45 out of 65 (69.2%) were misperceived as having 
normal weight (41 out of 65) or obese (4 out of 65) whereas 20 out 
of 65 children were correctly perceived as overweight. Therefore, 
89% of parents misperceived their child weight in the obese 
group and 69.2% of parents had false perception of weight in the 
overweight group. These results are in concordance with many 
studies done abroad which demonstrate poor parental awareness 
for children weight status [5-6]. For example, some studies done 
by Hudson et al. showed that 45% of parents of obese children 
and 81% of parents of overweight children underestimated their 
children weight [7]. In addition, a study done by Eckstein et al. 
identified that 49% of parents of obese children and 70% of 
parents of overweight children incorrectly stated their children 
weight [8].

Another Canadian study also reported same conclusive results but 
with different percentages [9]. Moreover, we tried to calculate the 
percentage of underestimation in each group in order to confirm 
our hypothesis that underestimation tends to be more important 
in children with higher BMI. Promising results were obtained 
as 63.1% of parents underestimated their child weight in the 
overweight group whereas 88.6% underrated their child weight 
in the obese group. This increasing percentage among the obese 
group (higher BMI status) confirms our hypothesis that as we go 
higher in BMI more parents tend to underestimate their child 
weight. A significant correlation is found since p-value = 0.007 
(<0.05). This can be explained by the fact that parents who let their 
children reach a state of franc obesity are more likely to be careless 
or negligent toward their children weight and thus more likely to 
underestimate it. Despite that no studies were found in literature 
supporting our findings, one study done by Jain et al. showed that 
parents may not really understand what does overweight means. 
This was demonstrated by doing qualitative interviews with low 
income mothers trying to understand their point of view about 
when a child is considered overweight. Results were surprising as 
many mothers refused to admit the classifications used by health 

care professionals for obesity/overweight [10]. 

Other findings demonstrated that parents may also be unwilling to 
admit about their real child weight [11]. Therefore, these findings 
could play a role in increasing percentage of underestimation 
among higher BMI children since parents don’t know when a 
child is considered overweight or obese. Several factors were 
assessed in our study trying to correlate the socioeconomic 
status, demographics, lifestyle factors and children BMI with the 
percentage of underestimation among parents. Factors studied 
include place of residency (major district), being a public or 
private school student, the socioeconomic status including the 
educational level and monthly income of the parents (the ones 
who were interviewed), and lifestyle of the children (time spent on 
electronic devices, TV and physical exercise). When approaching 
the socioeconomic status and its effect on overweight/obesity, 
many studies conducted in other countries showed that the 
socioeconomic status could have a direct influence on developing 
obesity among children.

However, some evidences also showed that this relationship can 
differ in industrialized vs developing countries [12]. In other words, 
children from low socioeconomic status are at higher risk of obesity 
in developed countries whereas children from rich families appear 
to have a higher risk of obesity in developing countries [12,13]. 
One of the socioeconomic factors studied is the educational level 
of the parents (didn’t enter school, elementary school, high school 
or university level of education). Parents with higher educational 
level are more aware about the complications of obesity can better 
estimate their child BMI than parents with no/low educational 
level (less weight underestimation in more educated parents) 
and thus can contribute to better control of their child diet and 
weight. Results showed that 7% of interviewed parents didn’t enter 
school, 44% of the interviewed parents had an elementary level of 
education, 33% had a high school level of education and only 16% 
were university students. 85.7% of parents who didn’t enter school 
underestimated their child weight. 

A similar percentage is seen among parents who had elementary 
education with 88.6%. However, the percentage decreased among 
parents who had high school level of education to 75.8% and 
diminished more significantly in parents who were university 
students to 12.5%. These results support our hypothesis of more 
educated people is more aware of their child BMI and can better 
estimate it. Moreover, the correlation is highly significant since 
p-value <0.001. This finding is consistent with a study done by 
GENESIS who found that more educated mother can better 
estimate their child weight as compared to less educated one [5-
14]. On the other hand, other studies showed that higher parental 
education was associated with decreased risk of overweight/obesity 
in developing countries [15,16].

Moreover, we tried to demonstrate a correlation between parents’ 
monthly income and BMI status underestimation by proving that 
parents with higher income are less likely to underestimate their 
children weight. Results showed that majority of parents (59%) 
have an income between 500000 LBP and 1000000 LBP and 
37% more than 1000000 LBP whereas only 4% had a monthly 
income less than 500000 LBP. Since small percentage of parents 
from our sample had a monthly income less than 500000 LBP, we 
divided our sample to 2 groups according to their monthly income 
(less than 1M LBP and more than 1M LBP). Among those who 
have an income less than 1M LBP, 84% of them underestimated 
their children weight. A remarkable decrease in percentage of 
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underestimation to 51.4% was seen among parents who have a 
monthly income of more than 1M LBP. In addition, a significant 
correlation could be established (p-value = 0.001 < 0.05). Thus, 
these results support our hypothesis. Studies about this correlation 
are limited in literature. However, some studies supported our 
findings and showed that low income mothers have higher risk 
of weight underestimation due to many factors (lack of knowledge 
about the standardized statistically-based definitions of a normal or 
healthy weight, ethnic differences for perception of obesity among 
low income mothers, role of grandmothers in deciding what infants 
should eat…) [10]. 

Other studies also showed that   parents who have low 
socioeconomic status have higher risk of underestimation for their 
child weight [5-17]. Other associations were studied as being a 
public or private school student since majority of private schools 
in Lebanon have health care professionals who take good care of 
children health and well-being (by arranging conferences for health 
awareness, organizing social and physical activities, offering healthy 
foods…). Furthermore, private schools can better communicate 
and orient the parents toward their child health and weight status 
hence contributing to less weight misperception. The study showed 
that 53% of participants were public school students and 47% 
were private school students. 61.7% of parents who have their 
children enrolled in private schools underestimated their weight 
whereas the percentage of underestimation was 81.1% among 
parents whom children are enrolled in public schools. A significant 
association could be found between type of school and BMI status 
underestimation (p-value = 0.031 < 0.05). 

Literature review reported variable findings concerning the 
association between type of school and childhood BMI. One study 
reported that children enrolled in private schools had higher BMI 
than those enrolled in public schools [18]. Others studies in the 
same context mentioned that children of private schools had higher 
access to unhealthy snack foods, are less physically active and have 
shorter school physical education classes compared to those in 
public schools [19]. However, no studies in literature was found 
supporting the association between type of school that children 
are enrolled in and how it affects parental perception of their 
weight. Another parameter studied is children lifestyle. Therefore, 
we had to ask parents on the average time their children spent on 
electronic devices, television and physical exercise. 

Those parameters could help us find a relationship between lifestyle 
of children and BMI status underestimation by the parents. In fact, 
some parents consider that increasing weight is a sign of prosperity 
and good health for their children, as long as they maintain some 
physical activity with good appetite and eating healthy foods no 
matter what is his/her weight [10]. Thus, this could play a major 
role in affecting parental perception toward their children weight. 
Our results showed that 55% of children spend between 1 and 5 
hours on television and 45% spend more than 5 hours. However, 
it seemed that majority of their time were spent on electronic 
devices where 60% of them spend more than 5 hours and 40% 
spend between 1 and 5 hours and only 1% spend less than 1 hour. 

On the other hand, when asked how many times they exercise 
per week, results were as following: 93% exercise once per week 
and 7% exercise two times per week. These results showed that 
majority of overweight/obese children have a sedentary lifestyle 
with more hours spent on television/electronic devices and less 
hours on physical exercise. Then, we calculated the percentage of 
underestimation among each lifestyle factor. First, regarding the 

number of hours spent on TV per day, results showed that children 
who spend between 1 and 5 hours on TV, 67.3% of their parents 
underestimated their weight. The percentage is a bit higher (77.8%) 
among children who spend more than 5 hours per day on TV. No 
significant association could be found (p-value = 0.244 > 0.05). 

Concerning children who spend more time on electronic devices, 
74.4% of their parents underestimated their weight when they 
spend between 1 and 5 hours whereas 70% of parents underrated 
their weight when they spend more than 5 hours. However, no 
significant association could be achieved (P-value = 0.870 > 
0.05). Regarding number of physical exercises per week, results 
showed that 72% of parents underestimated the weight of their 
children who exercise once per week. A very close percentage of 
underestimation (71.4%) was seen among parents of children 
who exercise twice per week. No association between number of 
physical exercises per week and weight underestimation was found 
with P-value being equal to 1.00. 

However, previous studies done regarding lifestyle influence on 
weight perception showed that parents are more concerned about 
their children weight if they are less active or have activity limitations 
such as spending more time on TV and electronic devices and less 
time on physical activity [8,10,20]. Therefore, this could lead them 
to more underestimate their children weight when they are more 
active (less time spent on TV, electronic devices and more time 
exercising) and less underestimate their weight when they are less 
active since their concern toward their sedentary children let them 
more aware of their weight and thus to more correct perception. 
Arriving to the demographic factor, our study showed that 90% of 
the interviewed children live in Beirut (capital of Lebanon). 2% 
were from Beqaa, 2% from north and 6% from south. This can 
be partially explained by the fact that most of our interviews were 
conducted in healthcare facilities located in Beirut. 

We tried to calculate the percentage of weight underestimation 
among parents having a place of residency in Beirut, north, 
south and Beqaa in the purpose of finding a correlation between 
place of residency (urban or rural region) and rate of children 
weight underestimation by parents. Results showed that 71.1% 
of parents living in Beirut underestimate their children weight; 
underestimation was lower in Beqaa (50%), 100% among parents 
living in northern of Lebanon and 83.3% for those living in south. 
These results and due to the data limitations in the regions outside 
the capital no correlation could be demonstrated between the 
place of residency and its influence on parental weight perception 
(p-value = 0.830 > 0.05). A study in literature showed that the 
prevalence of overweight/obese women living in urban areas 
tend to be higher compared to women living in rural areas 
especially in countries with low to moderate gross domestic 
product (GDP) [21]. 

Another study among school-aged children in Poland showed that 
boys living in urban and bigger cities tend to be more obese and 
overweight than those in rural areas and those primary schools in 
urban areas tend to have children with lower rates of normal BMI 
than those in rural areas [22,23]. However, no studies were found in 
literature elaborating the influence of the place of residency (urban 
vs rural areas) on parental perception of their children weight. 
Finally, a multivariable analysis was done to elaborate the major 
variables influencing the percentage of underestimation. 2 major 
variables were found to have a significant association: Number of 
hours watching TV per day and level of education of the parents. 
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First, we found that every 1-hour increase in watching TV there is 
6 times more increase of weight underestimation with a significant 
association since p-value = 0.024. It can be explained by the fact that 
it is a matter of parent mentality. In other words, the same parents 
that allow their children to spend more time watching TV are the 
same parents that do not have a problem with their child eating 
habits and thus with gaining weight. This finding contradicts the 
literature where most of the studies showed that underestimation 
decreases when children are less active [8,10,20]. 

Second, concerning the level of education, our results showed 
that underestimation risk increase 164 times more among parents 
who didn’t enter school and 229 times more among parents who 
had elementary education in comparison to parents who had a 
university level of education. Whereas the risk decreases to 63 times 
more among parents who had a high school level of education in 
comparison to parents with a university level of education. These 
finding have a significant association since p-value is less than 
0.0001. Our results are compatible with many studies in literature 
that state that underestimation of weight decreases among more 
educated parents [5-14] and that less educated mothers tend to 
more underestimate their child weight [5-10]. In addition to factors 
mentioned in our study, international data related a number 
of factors to parental misperception of their children weight 
[14,24,25]. 

In other words, many potential causes may be responsible for 
this inaccurate perception. Hence, some researches projected 
that increased parental BMI may be associated with higher risk 
of misperception and underestimation for children weight [26-
28]. This can be due to the fact that parents with higher BMI are 
accustomed to their elevated weight and thus are less able to see 
their child as overweight. Another factor that can contribute to 
the incorrect perception of the parents is the age of the child. 
Global studies showed that the younger the child is, more likely 
that his parent will misperceive his weight. It may be due to the 
common belief that normal weight gain is a sign of good health and 
prosperity in children [10-16]. 

Not only age but also gender of the child may play a role in the 
incorrect perception. Actually, studies showed that overweight boys 
are more likely to be misperceived than overweight girls [24-29]. It 
could be explained that communities tend to idealize girl’s body 
shape and consider that being slim is what girls and women should 
be, in contrast to what is seen in boys and men, where overweight 
is more commonly accepted by the society. Therefore, body weight 
tends to be more correctly perceived in females than in males.

All the above-mentioned factors (socioeconomic status, children 
lifestyle, level of parental education and school type) combined 
seems to play an important role in the incorrect perception of 
parents for their children weight. Based on these factors and 
since accurate weight perception is an essential requirement for 
involving parents in childhood obesity interventions [11], efforts 
should be put in expanding awareness among parents about the 
correct definition of overweight/obesity status in children. In 
fact, it was proven that parents that are unaware of their child 
overweight/obesity status are less involved and less cooperative in 
such interventions [30]. 

For example, a study done on one adolescent family-based 
intervention showed that correct weight perception is a major 
predictor of treatment initiation [31]. However, having a correct 
perception for weight status alone is not enough. Owing to the fact 

that some parents may be insufficiently motivated or don’t have 
enough parenting skills, they have a high chance of not succeeding 
in their efforts and even making things worse by adopting an 
extremely strict, over controlling diet leading to counter effects and 
increase in future BMI [32]. Therefore, efforts should be also made 
to motivate the parents and let them develop appropriate parenting 
skills in order to efficiently manage their child’s overweight in 
family-based interventions [33-34].

STUDY LIMITATIONS

Our study main limitation was the sample size. A bigger sample 
size would help to increase the power of the study and maybe 
increase the chances of finding a positive correlation among 
the other parameters. Moreover, our study included only high 
BMI children with no control group (normal weight children) 
to whom we can compare the results and correlations of the 
high BMI group. 

Therefore, further studies with a control group are needed for 
better analysis and more accurate correlations. Also including 
both variations (underestimation and overestimation) instead 
one would be more helpful in the future. Furthermore, most of 
the participants were from Beirut since most of our interviews 
were conducted in Beirut, and thus the results obtained do not 
represent the whole Lebanese population. Moreover, the usage 
of the global WHO growth chart may cause some divergence of 
results compared to results obtained according to a local Lebanese 
growth chart, so future local-validated growth charts should be 
generated and used.   

Finally, almost all of the data were self-reported by parents thus 
there is higher chance of bias or not giving accurate information 
even after making sure that they understood well the goal behind 
the study and the meaning of each question in the survey. In 
addition, our study is a cross sectional study therefore no causal 
inference could be made.

STUDY PERSPECTIVES

Further researches, preferably with larger sample size and in 
various Lebanese regions, are needed to find a correlation between 
the increased risk of underestimation of childhood weight among 
Lebanese parents and the different contributing factors. Recognition 
of these factors would help identify strategies to correct parents’ 
perception towards overweight/obesity in the purpose of obesity 
prevention. Since it is difficult to manage these factors without a 
parent or caregiver support, it would be more valuable to address 
parental misperception and mainly underestimation of childhood 
weight because a shared correct perception is the key to a better 
communication and cooperation between parents and healthcare 
workers. When addressing the misperception factor, efforts should 
be done on studying the differences between the group of parents 
who correctly perceive their child weight and the group of parents 
who don’t, in order to better identify the factors that contribute to 
the misperception and hence correct it in the ultimate purpose of 
better cooperation between parents and health care professionals 
whom treating their children obesity.

CONCLUSION

In a nut shell, although the abnormal health status of a child 
(overweight or obese) could be studied in accordance to several 
factors, our study had showed  the fact that  most of the parents 
(with  76 % of the participating parents) don’t actually know the 
exact weight/health status of their child when compared to the real 
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BMI is a significant factor that can be built on when approaching 
childhood obesity and overweight, and analyzing where is the 
problem in order to establish future plans and strategies. Factors 
like parents’ level of education and type of schools which children 
are enrolled in showed significant relation with the estimation of 
weight by the parents meaning that these factors as well as others 
are potential backgrounds for either motivating the parents to 
adopt when affecting the estimation process in a good way, and 
to abandon when affecting it badly.  Also, it may be beneficial 
to highlight on these parameters with individualized approach 
meaning that each set of parents with a specific strategy that 
exclusively fit these parents and may not work with others. 

Due to the huge importance of this topic and its multi impact 
effects on the child, parents, and society, there would be a need 
to establish a national campaign, workshops, documentation, and 
follow up of how much affected children we have in the Lebanese 
society, how we are progressing with them as a healthcare system 
and parents, and how we can improve our methods, approaches, 
and policies until we get the results we seek in decreasing the 
incidence of obesity in childhood in the future, and controlling 
the current cases we have in the society.
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