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Abstract. The present study aimed to depict the parental 
perception of children's weight status and associated health 
risks. The present study was a cross‑sectional study collecting 
anthropometric measures among children and data using a 
parental survey in 2020‑2021 in private elementary schools. A 
total of 191 subjects were eligible for analysis. The body mass 
index of the children and parents was calculated. The perceived 
child weight status was compared to the actual weight status. 
Parental knowledge of obesity‑related health risks and sources 
of concerns was assessed using a scoring system. Quantitative 
variables were reported as average, standard deviation, first 
and third quartiles. Qualitative variables were reported as 
frequencies and percentages. Statistical tests were used to 
assess significance levels, set at P<0.05. More than half of the 
children were overweight (30%) or obese (25%). However, the 
parents underestimated their child's weight status (61%) and 
were unconcerned about them becoming overweight (52%), 
despite solid knowledge about the related health risks. The 
maternal weight status was associated with the underestima‑
tion of child weight (P=0.0068). Being overweight did not rank 
high on sources of parental concerns. It is thus suggested that 
parents need to be made aware of their child's weight status. 
Efforts are needed to spread awareness about childhood 
obesity health risks.

Introduction

An escalating global epidemic of overweight and obesity, 
colloquially known as ‘globesity’, is evident in numerous parts 
of the world. Obesity is a multifactorial chronic disease that 
can be influenced by several biological, behavioral and envi‑
ronmental factors (1,2) with childhood obesity being a strong 
predictor of adult obesity (3).

As per the World Health Organization (WHO) 2014 
estimate, overweight and obesity affect 41 million children 
<5 years of age, mostly in low‑ and middle‑income coun‑
tries (3). The global prevalence of childhood overweight and 
obesity more than doubled in the span of 20 years. It has esca‑
lated from 4.2% in 1990 to 6.7% in 2010, and was expected to 
increase to 9.1% in 2020 (4,5). In 2016, overweight or obesity 
was reported among 340 million children and adolescents 
aged 5‑19 years (more than quadrupling in rates since 1975) 
and in 2020, among 39 million children <5 years of age (6). 
There is a high prevalence of obesity among children and 
adolescents in Middle Eastern countries (7). In Lebanon, a 
2003 cross‑sectional survey revealed that among children 
aged from 3 to 19 years, the overweight rates were 22.5 vs. 
16.1% for boys and girls, and the obesity rates were 7.5 vs. 
3.2% respectively (8). Moreover, a 2014 study demonstrated 
that for the age group 6‑11 years, 40.2% of Lebanese boys 
and girls were overweight, and 17.1% were obese (9). These 
studies demonstrate that over the past 20 years, the prevalence 
of overweight and obesity among children in Lebanon has 
rapidly increased.

Obesity, and in particular childhood obesity, is associated 
with a number of diseases such as type‑2 diabetes, cardiovas‑
cular disease, depression, hypertension, sleep apnea, physical 
illnesses, social exclusion, psychological isolation, develop‑
ment of eating disorders and a low‑self‑esteem (1,4,8‑14).

Parents play a crucial role in safeguarding the health of 
their children (7,9) as they can influence their eating habits 
and instate an active lifestyle (7,15). It has been shown that 
the parental support of health‑promoting behaviors has a posi‑
tive impact on children who are overweight or obese (12,16). 
Weight perception is considered a key element in defining the 
association between weight status and its management (17). 
Parents who fail to recognize the weight status of their over‑
weight children are found to be less likely to provide them 
with the assistance and support needed to achieve a healthy 
weight (18). On the other hand, parents who perceive their 
children as overweight are more likely to make efforts and 
lifestyle changes to help their children lose weight (15,19). 
A previous study conducted on 11,530 overweight children 
demonstrated that over half of the parents failed to perceive 
that their child was overweight and 62.4% of them incorrectly 
perceived their child's weight as healthy (20). Effective public 
health strategies are necessary to prevent childhood obesity 
and increase parents' of their children's weight status (19). 
Healthcare professionals need to be aware of the frequent 
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parental misperception of their children's overweight status 
and instate appropriate treatments when necessary (20). The 
present study aimed to evaluate the perception of parents 
towards their child's weight, and assess its association with 
knowledge of the health risks.

Subjects and methods

Study design, participants and recruitment. The present 
cross‑sectional study surveyed the parents of children at 
private schools (grade 1 to 5) in the Tripoli and Koura districts 
in Northern Lebanon, between 2019 and 2021. The study 
registered the participation of parents from 18 schools, which 
represent 29.5% of private schools in the aforementioned 
districts. Self‑administered questionnaires were sent out in 
a printed format (2019) or via email (2020‑2021) due to the 
restrictions faced through the COVID‑19 pandemic. A total 
of 340 subjects (the parents of the children; either both or one 
parent completed the forms) voluntarily participated in the 
study (235 in person and 105 online). Those who accepted 
to take part in the study had to sign a consent form or to 
provide consent via the online platform. The median age of 
the participating children (n=191) was 8 years, ranging from 
5 to 11 years.

Ethical approval was obtained from the Ethics Committee 
at the University of Balamand (Approval no. 006‑2019). All 
parents had provided informed consent before any study‑related 
activity. Oral assent was taken from all children involved in 
the study. The researchers had ensured that the internationally 
recognized ethical principles, guidelines and regulations for 
research involving human subjects were respected throughout 
the study.

Instruments and variables. The parental survey included 
questions about sociodemographic characteristics and behav‑
ioral characteristics. These variables included the child's age, 
sex, nationality, family structure, as well as the parent's level 
of education, weight status, self‑reported weight status and 
household monthly income. In a further set of analyses, the 
parents' knowledge related to potential health risks associ‑
ated with obesity was assessed. The questions of the survey 
were adapted from questionnaires previously used in the 
literature (21‑25). To achieve the validity and reliability of the 
survey, a pilot test was conducted on 20 parents. Participants 
were asked to provide their feedback about the content of the 
survey and to indicate any unclear wording of a question.

An index for parental concerns about the children's health 
was created by adding up 7 items reported on a 4‑point Likert 
scale as follows: i) not concerned; ii) a little concerned; 
iii) quite concerned; iv) extremely concerned. This index could 
range between 7 and 28; the higher the index the higher the 
parents' level of concern.

Similarly, an index for parents' beliefs was computed 
by adding up 13 items reported on a 4‑point Likert scale 
as follows: i) strongly disagree; ii) disagree; iii) agree; and 
iv) strongly agree. This index could range between 13 and 52; 
the higher the index the more positive the parents' beliefs.

During the first year of the study (prior to the COVID‑19 
pandemic), the weight and height of the children were provided 
by school nurses. Children were weighed using a standardized 

clinical balance in light indoor clothing and with bare feet. The 
height was measured without shoes using a portable stadiom‑
eter. A portable stadiometer was used on a level, stable surface. 
Additionally, all participants were provided with the same 
instructions; to look straight ahead while being measured. 
The same stadiometer was used for all height measurements, 
which allowed the elimination of operator bias and error. In 
the second year of the study, the weight and height of children 
were reported by the parents, due to COVID‑19‑imposed lock‑
downs. The weight and height were used for the calculation of 
the body mass index (BMI; kg/m2).

The WHO defines adult weight status categories as follows: 
BMI <18.5 kg/m2 as underweight, between 18.5 and 24.9 kg/m2 
as healthy weight, between 25 and 29.9 kg/m2 as overweight 
and >30 kg/m2 as obesity (26). In children, overweight and 
obesity were assessed using the WHO age and sex specific 
cut‑offs for BMI: +1 and +2 BMI z‑scores, respectively (27).

Statistical analysis. Data management and analysis were 
performed using JMP®, version 15.0 SAS Institute Inc. The 
perception of children's weight by the parents was classified in 
three categories as follows: Weight underestimation, accurate 
weight estimation and weight overestimation.

The main outcome of the study was to compare the child's 
actual weight status (child BMI category) to the parental 
assessment of his/her weight status. Therefore, children were 
classified into three categories, according to parental percep‑
tion: Weight underestimation, accurate weight estimation and 
weight overestimation. Since the study focused on child weight 
underestimation, the 5 children for whom weight was overesti‑
mated by their parents were excluded from the analysis.

Categorical data are reported as counts (frequencies) and 
percentages and quantitative data are reported as mean ± stan‑
dard deviation, median, minimum and maximum, as well as 
first and third quartiles (Q1 and Q3). The Chi‑squared and 
Fisher's exact tests were used for categorical independent vari‑
ables. Bivariate analysis was used to identify factors associated 
with parental underestimation of children's weight status.

Results

Characteristics of the study participants. The present study 
included 191 children; after excluding those for whom weight 
was overestimated by their parents (n=5) and those for whom 
either child weight and/or parent's perception of the child's 
weight were not recorded (n=39). Approximately half of the 
children were boys [98 (51.3%)]. The mean age of the children 
was 8.2±1.6 years, ranging from 5 to 11 years, with a median 
of 8.0 years. The majority (92.2%) lived in homes with both 
parents. Of note, one third of families' income was below USD 
2,000 (calculated at the 2022 official rate of LBP 1,500 for 
every USD 1). The characteristics of children are presented in 
Table I. Of special interest to the present study, 73 (38.2%) chil‑
dren had a BMI within the healthy range, while 118 (61.8%) fell 
in the overweight or obese category. Additionally, the weight 
of the majority of the parents fell either in the overweight or 
obesity categories, as detailed in Table I. There was no statisti‑
cally significant association between the parents' weight status 
and the child's weight status (fathers: Chi‑squared test, P=0.67; 
mothers: Fisher exact test, P=0.50).
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Weight perception. Among the study participants, 62 
(32.5%) and 56 (29.3%) children were overweight and 
obese, respectively, with no sex predilection (P=0.10) (data 
not shown). The distribution of the children's actual weight 
status in the different computed BMI categories is presented 
in Fig. 1A. In parallel, as illustrated in Fig. 1B, while 
14.1% of parents perceived their children as underweight, 
the BMI calculation indicated that none of the children 

in the study was in the underweight category. Conversely, 
while no parent classified their child's weight status in the 
‘obesity’ category, 29.3% of the participating children had a 
BMI within the obesity range. The majority of parents [223 
(63.7%)] perceived their weight as healthy, while in fact, 97 
(57.7%) and 48 (28.6%) of fathers and 63 (35.4%) and 15 
(8.4%) of mothers were overweight and obese, respectively 
(Table I).

Table I. Characteristics of the study participants (n=191).

Characteristic Total participants

Male sex, n (%) 98 (51.3%)
Age (years)
  Mean ± SD 8.2±1.6
  Median 8.0
  Min‑max 5.0‑11.0
  Q1;Q3 7.0;10.0
Children's anthropometric data Height (cm) Weight (kg) BMI (kg/m2)
  Mean ± SD 129.3±10.8 33.0±9.9 19.4±3.5
  Median 129.0 30.0 18.5
  Min‑max 104.0‑154.0 17.6‑69.2 14.0‑31.7
  Q1;Q3 121.0;138.0 25.4;38.2 17.0;21.0
Child BMI categories, n (%)
  Healthy weight 73 (38.2%)
  Overweight 62 (32.5%)
  Obesity 56 (29.3%)
Parent BMI categories, n (%) Father Mother
  Underweight 0 (0.0%) 4 (2.2%)
  Healthy weight 23 (13.7%) 100 (56.2%)
  Overweight 97 (57.7%) 63 (35.4%)
  Obesity 48 (28.6%) 15 (8.4%)
  Missing data 23 9
Socio‑economic status, n (%)
  Two‑parent family 176 (92.2%)
  Household income (USD)
  <500 2 (1.1%)
  (500‑1,000) 15 (7.9%)
  (1000‑1,500) 26 (13.6%)
  (1500‑2,000) 17 (8.9%)
  (2000‑3,000) 45 (23.6%)
  >3,000 35 (18.3%)
  Other 49 (25.7%)
Parental education Father Mother
  Elementary 6 (3.1%) 1 (0.5%)
  Intermediate 17 (8.0%) 16 (8.4%)
  Secondary 44 (23.0%) 22 (11.5%)
  University degree 53 (27.8%) 71 (37.2%)
  Postgraduate degree 66 (34.6%) 80 (41.9%)
  Othera 5 (2.6%) 1 (0.5%)

Max, maximum; min, minimum; SD, standard deviation; Q, quartile; USD, United States dollars. aOther includes ‘not applicable and refusal 
to answer’.
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Weight concerns and control. The parents were asked about 
their concern of their children's perceived weight status. The 
answers to these questions are presented in Fig. 2A. Of note, 
>50% of the parents were unconcerned about their child's 
weight status [100 (52.4%)] and only 15 parents (7.9%) were 
very concerned. A closer analysis revealed that 18 parents 
of children perceived as overweight expressed concern over 
their child's weight status and 1 parent was unconcerned. 
Conversely, 42 parents of children perceived to be at a healthy 
weight still expressed some level of concern (data not shown). 
Notably, the proportions of concerned parents were compared 
according to the parental obesity status, and the distribution of 
the answers differed significantly between the two subgroups 
(Chi‑squared test, P=0.006). Apart from the parents, other 

individuals in the child's entourage expressed concern about 
the child's weight status. Fig. 2B demonstrates the frequency 
of concern expressed by grandparents (20.7%), other family 
members (21.3%) and other individuals interacting with the 
children. In the present sample, 65 (34.8%) parents tried to 
control their child's weight; mostly due to health (46.2%) and 
weight (58.5%) concerns, as shown in Fig. 2C.

The bases for parental concern. In an attempt to understand 
why parents voiced concern about their child's weight status, 
they were asked to rate their concern about their child's ability 
to play and exercise, the potential development of chronic 
diseases in adulthood (heart disease and diabetes mainly), 
as well as psychological troubles (self‑worth, self‑image 

Figure 1. Weight status of the parents and children. The BMI of 191 children was calculated, and children were classified in the following weight categories: 
Underweight, healthy weight, overweight or obesity. Parents were also asked to rate their children's perceived weight status. (A) Distribution of children's actual 
weight status in the different computed BMI categories. (B) Distribution of children's perceived weight status across BMI categories according to the paternal 
weight perception. BMI, body mass index.

Figure 2. Weight concerns. Parents were asked about their concern for their child's weight status. (A) Description of parental concern. In total, 100 parents 
(52.4%) were unconcerned about their child's weight status. (B) Other parties concerned with children's weight status. Grandparents and other family members 
had voiced concern over the children's weight status. (C) Reasons behind weight control measures. Weight and health concerns were the main drivers behind 
the parents' efforts to curb their children's weight.
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and popularity). The findings obtained are presented in 
Fig. 3A. The parental fears of potential implications that 
overweight or obesity might entail on their children included 
the following: Not making friends at school [53 (27.8%)], 
diabetes [116 (60.8%)], not feeling good about himself/herself 
[124 (64.2%)], heart problems when older [127 (66.5%)], and 
difficulty playing and getting enough exercise [131 (68.8%)]. 
Additionally, and to unveil other sources of concern for 
the child, parents rated their concern about other aspects 
of their children's life, as shown in Fig. 3B. Bullying and 
peer pressure were at the top of the list of parental concerns 
[75 (39.2%)] and overweight felt like an extreme concern 
among 40 (21.1%) parents. The overall index of concerns 
about children ranged between 7.0 and 28.0, with a mean of 
16.9±6.6. Moreover, parents were asked to rate their belief 
on how they can influence their children's food choices and 
physical activity, on how they can set the right example 
for them, on how childhood obesity can dictate adulthood 
weight status and health, on how technology dictates physical 
activity, as well as their willingness to cook healthier meals. 
The index of parents' beliefs ranged between 25.0 and 49.0 
with a mean of 40.4±4.2. This was paralleled with a high 
level of knowledge (92%) on the risks of increased weight on 
health. A breakdown of the health belief answers provided by 
the parents is provided in Fig. 3C.

The results also revealed that >80% of parents agree or 
strongly agree on the statements that they can influence their 
child's food choices, that they can influence their child's 
amount of physical activity, that children will exercise more 
if their parents exercise regularly, and that they are ready to 
make nutrition and activity change today. The majority of 
the parents agree or strongly agree on the statements that the 
eating habits of parents influence the eating habits of their 
children (92.5%), and that it is important for them to eat well 
and be active to serve as role models for their children (96.3%). 
Additionally, over half of the parents agree or strongly agree 
on the statements that overweight children are likely to become 
overweight adults (71.3%), that overweight children are more 
likely to have problems in their social relationships with other 
children than children who are not overweight (70.3%), that 
it takes more time and effort to eat healthy (51.9%), and that 
technology causes the child to spend less time in physical 
activity than they would prefer (77.2%).

Additionally, a minority of parents agree or strongly 
agree on the statements that they perceive their child as less 
active than other children (22.1%), that little can be done for 
overweight children because weight problems run in families 
(22.0%), that parents do not need to do anything about child 
overweight as they will grow out of it (10.6%), and that weight 
is unimportant as long as the child is happy (10.5%) (Fig. 3C).

Figure 3. Breakdown of parental concerns. Parents were asked to rate their concern about potential implication of overweight/obesity on their children and 
to rank other potential sources of concern. (A) Problems resulting from overweight or obesity; >60% of parents were concerned about their child's physical 
activity, feeling good about themselves or developing heart disease and diabetes later in life. (B) Parental reasons for extreme concern about their children. 
Bullying and peer pressure ranked high on the list of concerns, while 21.1% of parents felt extremely worried about their child's overweight. (C) Parental 
perceptions about their children's weight‑related health issues
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Parental weight status and associated perceptions. The 
study examined the potential factors associated with the 
underestimation of a child's weight status by their parents. 
The proportion of maternal underestimation of child weight 
was higher for boys (67.4%) compared to girls (54.8%), and 
the difference was trending towards statistical significance 
(P=0.08) (data not shown).

Parental obesity appeared to influence the parents' percep‑
tion of their child's weight status (Chi‑squared test, P<0.0001, 
Fig. 4A). Herein, 112 parents [45 (40.2%) obesity‑free and 67 
(59.8%) with obesity] underestimated their children's weight 
status and 62 parents [39 (62.9%) obesity‑free and 23 (37.1%) 
with obesity] correctly perceived their children's weight status 
(Chi‑squared test, P=0.004) (Fig. 4B).

The weight status of the mother was found to be signifi‑
cantly associated with the maternal underestimation of the 
child's weight (P=0.0068), with the proportion of underes‑
timation being at 61.0% for mothers with a normal weight, 
71.4% for overweight mothers and 40.0% for obese mothers 
(Fig. 4C).

In addition, the parents' concern about the child becoming 
overweight in the future was found to be associated with the 
parental underestimation of the child's weight (P=0.02). Family 
income, the parents' education, index of concerns about child's 
health and of parents' beliefs were not significantly associated 
with parental underestimation of the child's weight status 
(Chi‑squared test and t‑test, not significant; data not shown).

However, weight status assessment, underestimation of 
child's weight, concerns about overweight, perception of the 
child's physical activity, as well as the perception of parental 
role model, and healthy eating were significantly associated 
with parental obesity (Table II).

Discussion

The results revealed the expected underestimation of chil‑
dren's overweight status by parents. In fact, 55% of children 
in the current sample were classified in the overweight or 
obesity category, but only 26.2% of parents perceived their 
child as overweight. In the present study sample, more than 
half of the parents (61%) underestimated their child's weight, 
and only 39% assessed their child's weight correctly. This 
finding is in agreement with the findings of a previous study 
which demonstrated that more than half of the parents failed 
to perceive that their children were overweight (20). Similarly, 
a study conducted in Portugal revealed that ~33% of parents 
misperceived their child's weight, and 93% underestimated 
it (28). Previous studies have shown that weight perception 
is a key element in defining the association between weight 
status and weight management (17). Parents who fail to recog‑
nize their children's excess weight are less likely to provide 
them with assistance and support needed to achieve a healthy 
weight (18). Thus, it is critical to have a correct estimation 
between perceived and actual weight.

Additionally, studies have demonstrated that children 
who have parents with overweight or obesity are at a higher 
risk of developing the disease themselves, given the parents' 
influence and role in preventing childhood obesity (1,29). 
The present study demonstrated that >85% of fathers and 
40% of mothers in Northern Lebanon were either over‑
weight or obese; thus, Lebanese children are at a high risk 
of developing obesity themselves. Alarmingly, the findings 
from the present study demonstrated that parents not only 
underestimated their children's weight status, but also their 
own: 66% had perceived their weight as healthy and only 

Figure 4. Parental perception of child weight status. (A) Impact of parental obesity on children's weight category perception. (B) Impact of parental obesity on 
children's weight perception. (C) Percentage of child's weight underestimation based on parental weight status.
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28% as overweight. Studies have found that the majority of 
parents of children who are overweight or obese underesti‑
mate their child's BMI status (11,30). Specifically, the high 
rate of maternal misperception of the child's overweight 

status has been underscored (22), and also detected in the 
sample of mothers in the present study.

Nevertheless, of note, the present study found that more 
than half of the parents (52%) appeared to be unconcerned 
about their child developing overweight, in spite of parental 
education (64% of fathers and 79% of mothers held a univer‑
sity degree) and satisfactory knowledge about the health risks 
of excess weight. The absence of parental concern about their 
children's weight gain translated into a limited percentage 
of parents (35%) trying to manage their child's weight. 
Conversely, the present study found that more parents were 
extremely concerned about their children facing bullying/peer 
pressure (39%), having a long screen time (29%) and using 
social media (24%), rather than being overweight (21%). In 
other words, children being overweight did not appear to be a 
key concern for parents in Northern Lebanon. As indicated by 
the literature, excess weight only triggers parental concern if it 
hinders physical functioning or if it provokes bullying (a wide‑
spread concern voiced by parents in the current study) (31,32).

Apart from parents, the present study demonstrated that 
concern for the child's weight was expressed by grandparents 
(21%) and other family members (21%). In fact, grandparents 
play a crucial role in controlling and influencing the daily 
caloric intake of children under their care (33,34) and their 
involvement in their grandchildren's life was found to be 
protective against excess weight (34‑36).

In an attempt to unveil the bases of the parents' attitudes 
towards their child's weight status, knowledge about the health 
risks of obesity was assessed among parents. The majority of 
parents (92%) displayed satisfactory knowledge, stating that 
the most common health issues related to being overweight or 
obese include physical, social and mental health. Contrary to a 
2003 study (37), the majority of parents in Northern Lebanon 
realize that overweight children are likely to have problems 
in their social relationships with other children (70%) and to 
become overweight adults (71%). This finding agrees with 
previous research that suggests that parents, in general, do 
appreciate the health risks of childhood obesity and have a 
basic understanding of healthy eating habits (37). Conversely, 
the findings of a recent study indicated that most parents 
whose children suffer from overweight or obesity lacked basic 
awareness of related risks (7).

Parental support of health‑promoting behaviors has a 
positive impact on overweight and obesity among their chil‑
dren (29). In fact, literature stresses that the family environment 
has an important influence on the development of the child's 
habits (29,38,39). The findings of the present study are in agree‑
ment with what was previously outlined in the literature, about 
active parents having active children (40). In fact, the majority 
of participants in the present study realize that children would 
exercise more if their parents exercised regularly (88%) and that 
parents are a role model for their child in terms of eating habits 
(96%), irrespective of the parents' obesity status. This finding 
is parallel with findings in the literature, whereby parents do 
affect their children's eating habits in several ways, such as 
by modeling dietary choices and patterns and making healthy 
nutritious food choices for the family (22,29,34,38,41).

However, in the present study, the majority of parents (72%) 
disagreed on the fact that little can be done to help overweight 
children as weight problems run in families; yet, of note, twice 

Table II. Association of parental obesity with the parents' 
perception of their child's weight status.

 Among parents
 with obesity (%) P‑valuea

Weight status assessment,
n=174
  Underweight 8 (33.3) P<0.0001
  Healthy weight 37 (36.3)
  Overweight 45 (93.8)
Perception of child's
weight status, n=174
  Underestimated 67 (59.8) P=0.004
  Accurately estimated 23 (37.1)
Extent of concern about the
child's overweight, n=174
  Unconcerned 34 (38.2) P=0.006
  A little concerned 26 (61.9)
  Fairly concerned 8 (61.5)
  Concerned 11 (73.3)
  Very concerned 11 (73.3)
Parental influence on child's
physical activity, n=165
  Strongly disagree 3 (75.0) P=0.0005
  Disagree 18 (85.7)
  Agree 52 (51.5)
  Strongly agree 13 (33.3)
Parents as role models for
healthy behaviors, n=173
  Disagree 6 (100) P=0.01
  Agree 49 (55.1)
  Strongly agree 34 (43.6)
Healthy eating is time‑
consuming, n=169
  Strongly disagree 9 (47.4) P=0.02
  Disagree 22 (37.3)
  Agree 49 (64.5)
  Strongly agree 9 (60.0)
Healthy eating is expensive,
n=168
  Strongly disagree 11 (42.3) P=0.02
  Disagree 44 (45.8)
  Agree 24 (70.6)
  Strongly agree 9 (75.0)

aResponses/attitudes of parents with obesity towards the different 
topics were compared with those of parents with a healthy weight 
using the Chi‑squared test.
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as many parents with obesity than parents without obesity 
believe that indeed, obesity runs in families and is therefore a 
non‑modifiable condition. This underscores gaps and miscon‑
ceptions about risk (and genetic) factors underlying obesity 
and the ability to control weight gain by a healthy lifestyle.

Nevertheless, the majority of parents in the present study 
believe that they do need to act in case their child has excess 
weight, suggesting that parents are ready to act and change their 
behavior in order to positively influence their child's weight. 
Actually, parents are ready to make nutrition and activity 
change immediately (85%); although over >50% believe 
healthy eating requires time and effort. Moreover, instigating 
more physical activity will require less technology‑based 
leisure time; a challenging undertaking, as 77% of parents 
believe that technology is impeding their child's physical 
activity. It is however vital to instigate healthy habits and 
behaviors in children as it becomes difficult to make health 
behavioral changes in adulthood (42).

The results of the present study need to be interpreted in light 
of the following limitations. First, due to COVID‑19‑imposed 
lockdowns, schools were closed and some questionnaires were 
not collected. Additionally, there the available data were not 
sufficient to compare the living conditions and diet of children 
before and after COVID‑19. Second, while the present study 
demonstrated that the parents of overweight children systemati‑
cally underestimate their children's weight status, the reasons for 
misperception were not identified. Third, more comprehensive 
data about the parents (including health conditions, lifestyle 
and activity habits) would have provided further insight on 
the cultural and personal perception of weight in the Northern 
Lebanese population. Lastly, children with metabolic disorders 
and/or under long‑term medication were not accounted for 
herein. Further research is thus warranted to evaluate its poten‑
tial influence of parent's perception of children weight status. 
Notwithstanding the aforementioned limitations, the present 
study provides invaluable information about the perception of 
Lebanese parents towards their child's weight status and assesses 
its association with knowledge of the related health risks.

In conclusion, despite the relatively small sample size, the 
present study reflects the perceived vs. the actual weight status 
of children attending private schools in Lebanon. A larger 
study covering the remainder of the Lebanese governorates is 
required however, in order to allow for result generalizability, 
gaps and unmet needs in terms of parental education and 
awareness, as well as in terms of childhood obesity manage‑
ment programs have been identified, which should motivate 
policy and action by all involved stakeholders.

The present study provides the following implications for 
research and practice: The growing prevalence of overweight 
and/or obesity among children is a key public health concern 
globally, regionally and in Lebanon. Parental perceptions and 
knowledge about obesity‑related health risks should be factored 
in when designing awareness programs for parents and weight 
loss interventions for children. Parents and other stakeholders 
(schools, ministries, healthcare providers, etc.) should be 
involved in obesity prevention programs. Efforts are still needed 
to spread awareness about the importance of parents' percep‑
tion on childhood obesity in communities such as the Northern 
Lebanese population, and the health risks associated with obesity 
and its deleterious effect on shaping a healthy population. More 

robust and nationwide studies are warranted to fully depict the 
Lebanese situation on childhood obesity prevalence, as well as 
parental perception, knowledge and readiness for change.

Acknowledgements

Not applicable.

Funding

No funding was received.

Availability of data and materials

The datasets used and/or analyzed during the current study are 
available from the corresponding author on reasonable request.

Authors' contributions

NA designed the study and wrote the proposal, collected, 
managed the data, and participated in the writing of the manu‑
script. HR participated in writing the proposal, performing 
data collection and in the writing of the manuscript. JS 
participated in data analysis, and in writing and revising the 
manuscript. REB performed the data analysis, and partici‑
pated in the writing of the manuscript. REB and NA confirm 
the authenticity of all the raw data. All authors have read and 
approved the final manuscript.

Ethics approval and consent to participate

Ethical approval was obtained from the Ethics Committee at the 
University of Balamand (Approval no. 006‑2019). All parents 
had provided informed consent before any study‑related activity. 
Oral assent was taken from all children involved in the study. 
The researchers had ensured that the internationally recognized 
ethical principles, guidelines and regulations for research 
involving human subjects were respected throughout the study.

Patient consent for publication

Not applicable.

Competing interests

The authors declare that they have no competing interests.

References

 1. Lee JS, Jin MH and Lee HJ: Global relationship between parent 
and child obesity: A systematic review and meta‑analysis. Clin 
Exp Pediatr 65: 35‑46, 2022.

 2. Mead E, Brown T, Rees K, Azevedo LB, Whittaker V, Jones D, 
Olajide J, Mainardi GM, Corpeleijn E, O'Malley C, et al: Diet, 
physical activity and behavioural interventions for the treatment 
of overweight or obese children from the age of 6 to 11 years. 
Cochrane Database Syst Rev 6: CD012651, 2017.

 3. World Health Organization (WHO): Report of the commission 
on ending childhood obesity. In: Ending Childhood Obesity. 
World Health Organization, Geneva, Switzerland, 2016.

 4. de Onis M, Blössner M and Borghi E: Global prevalence and 
trends of overweight and obesity among preschool children. Am 
J Clin Nutr 92: 1257‑1264, 2010.



WORLD ACADEMY OF SCIENCES JOURNAL  5:  38,  2023 9

 5. Mallat S, Geagea A, Jurjus R, Rizkallah A, Oueidat D, Matar M, 
Tawilah J, Berbari A and Jurjus A: Obesity in Lebanon: 
A national problem. World J Cardiovasc Dis 6: 166‑174, 2016.

 6. World Health Organization (WHO): Obesity and over‑
weight factsheet. World Health Organization, Geneva, 
Switzerland, 2021. Accessed Febr 25, 2023. https://www.who.
int/news‑room/fact‑sheets/detail/obesity‑and‑overweight.

 7. Moussa H, Salameh P, Barakat S, Farfour I, Dana R and Abou 
Merhi B: Parents perception of childhood overweight and obesity 
and their attitude toward behaviour and lifestyle changes: A 
2020 study on a lebanese population. Clin Pediatr 6: 171, 2021

 8. Sibai AM, Hwalla N, Adra N and Rahal B: Prevalence and 
covariates of obesity in Lebanon: Findings from the first epide‑
miological study. Obes Res 11: 1353‑1361, 2003.

 9. Nasreddine L, Naja F, Akl C, Chamieh MC, Karam S, Sibai AM 
and Hwalla N: Dietary, lifestyle and socio‑economic correlates 
of overweight, obesity and central adiposity in Lebanese children 
and adolescents. Nutrients 6: 1038‑1062, 2014.

10. Skinner AC and Skelton JA: Prevalence and trends in obesity and 
severe obesity among children in the United States, 1999‑2012. 
JAMA Pediatr 168: 561‑566, 2014.

11. Wright DR, Lozano P, Dawson‑Hahn E, Christakis DA, 
Haaland WL and Basu A: Parental predictions and perceptions 
regarding long‑term childhood obesity‑related health risks. Acad 
Pediatr 16: 475‑481, 2016.

12. Doolen J, Alpert PT and Miller SK: Parental disconnect between 
perceived and actual weight status of children: A metasynthesis 
of the current research. J Am Acad Nurse Pract 21: 160‑166, 
2009.

13. Lobstein T, Baur L and Uauy R; IASO International Obesity 
TaskForce: Obesity in children and young people: A crisis in 
public health. Obes Rev 5 (Suppl 1): S4‑S104, 2004.

14. Musaiger AO: Overweight and obesity in the Eastern 
Mediterranean Region: can we control it? East Mediterr Health 
J 10: 789‑793, 2004.

15. Ashraf H, Shamsi NI and Ashraf R: Parental perception and 
childhood obesity: Contributors to incorrect perception. J Pak 
Med Assoc 67: 214‑219, 2017.

16. Pocock M, Trivedi D, Wills W, Bunn F and Magnusson J: 
Parental perceptions regarding healthy behaviours for preventing 
overweight and obesity in young children: A systematic review of 
qualitative studies. Obes Rev 11: 338‑353, 2010.

17. Black JA, Park M, Gregson J, Falconer CL, White B, Kessel AS, 
Saxena S, Viner RM and Kinra S: Child obesity cut‑offs as 
derived from parental perceptions: Cross‑sectional question‑
naire. Br J Gen Pract 65: e234‑e239, 2015.

18. Carnell S, Edwards C, Croker H, Boniface D and Wardle J: 
Parental perceptions of overweight in 3‑5 y olds. Int J Obes 
(Lond) 29: 353‑355, 2005.

19. He M and Evans A: Are parents aware that their children are 
overweight or obese? Do they care? Can Fam Physician 53: 
1493‑1499, 2007.

20. Rietmeijer‑Mentink M, Paulis WD, van Middelkoop M, 
Bindels PJ and van der Wouden JC: Difference between parental 
perception and actual weight status of children: A systematic 
review. Matern Child Nutr 9: 3‑22, 2013.

21. Baughcum AE, Chamberlin LA, Deeks CM, Powers SW and 
Whitaker RC: Maternal perceptions of overweight preschool 
children. Pediatrics 106: 1380‑1386, 2000.

22. Eckstein KC, Mikhail LM, Ariza AJ, Thomson JS, Millard SC 
and Binns HJ; Pediatric Practice Research Group: Parents' 
perceptions of their child's weight and health. Pediatrics 117: 
681‑690, 2006.

23. Myers S and Vargas Z: Parental perceptions of the preschool 
obese child. Pediatr Nurs 26: 23‑30, 2000.

24. Sylvetsky‑Meni AC, Gillepsie SE, Hardy T and Welsh JA: The 
impact of parents' categorization of their own weight and their 
child's weight on healthy lifestyle promoting beliefs and prac‑
tices. J Obes 2015: 307381, 2015.

25. White DA, Rofey DL, Kriska AM, Venditti EM, Barone Gibbs B, 
Gallagher JD and Jakicic JM: The impact of expressing concern 
for a child's weight on the parents' perception of child weight and 
the parents concern for future weight problems. J Child Obes 1: 
23, 2016.

26. Wor ld  Hea l t h  O rga n i z a t ion  ( W HO):  A  he a l t hy 
l i fe s t yl e ‑W HO r e c om m end a t ion s .  Wor ld  He a l t h 
Organization, Geneva, Switzerland, 2010. https://www.who.
int/europe/news‑room/fact‑sheets/item/a‑healthy‑lifestyle‑who‑recom‑
mendations. Accessed February 15, 2023.

27. de Onis M, Onyango AW, Borghi E, Siyam A, Nishida C and 
Siekmann J: Development of a WHO growth reference for 
school‑aged children and adolescents. Bull World Health 
Organ 85: 660‑667, 2007.

28. Rodrigues D, Machado‑Rodrigues AM and Padez C: Parental 
misperception of their child's weight status and how weight 
underestimation is associated with childhood obesity. Am J Hum 
Biol 32: e23393, 2020.

29. Karmali S, Battram DS, Burke SM, Cramp A, Johnson AM, 
Mantler T, Morrow D, Ng V, Pearson ES, Petrella RJ, et al: 
Perspectives and impact of a parent‑child intervention on dietary 
intake and physical activity behaviours, parental motivation, and 
parental body composition: A randomized controlled trial. Int J 
Environ Res Public Health 17: 6822, 2020.

30. Peyer KL, Welk G, Bailey‑Davis L, Yang S and Kim JK: Factors 
associated with parent concern for child weight and parenting 
behaviors. Child Obes 11: 269‑274, 2015.

31. Jain A, Sherman SN, Chamberlin LA, Carter Y, Powers SW 
and Whitaker RC: Why don't low‑income mothers worry about 
their preschoolers being overweight? Pediatrics 107: 1138‑1146, 
2001.

32. Taylor RW, Williams SM, Dawson AM, Haszard JJ and 
Brown DA: Parental motivation to change body weight in young 
overweight children. Public Health Nutr 18: 1807‑1814, 2015.

33. Jiang J, Rosenqvist U, Wang H, Greiner T, Lian G and Sarkadi A: 
Influence of grandparents on eating behaviors of young children 
in Chinese three‑generation families. Appetite 48: 377‑383, 
2007.

34. Lau JD, Au LY, Chao E, Elbaar L and Tse R: The association 
of grandparent care with childhood overweight and obesity in 
Chinese American families. Child Obes 15: 14‑20, 2019.

35. Farrow C: A comparison between the feeding practices of parents 
and grandparents. Eat Behav 15: 339‑342, 2014.

36. Lindberg L, Ek A, Nyman J, Marcus C, Ulijaszek S and 
Nowicka P: Low grandparental social support combined with 
low parental socioeconomic status is closely associated with 
obesity in preschool‑aged children: A pilot study. Pediatr 
Obes 11: 313‑316, 2016.

37. Etelson D, Brand DA, Patrick PA and Shirali A: Childhood 
obesity: Do parents recognize this health risk? Obes Res 11: 
1362‑1368, 2003.

38. Golan M and Crow S: Parents are key players in the prevention 
and treatment of weight‑related problems. Nutr Rev 62: 39‑50, 
2004.

39. Wolfenden L, Bell C, Wiggers J, Butler M, James E and 
Chipperfield K: Engaging parents in child obesity prevention: 
Support preferences of parents. J Paediatr Child Health 48: 
E4‑E6, 2012.

40. Colley RC, Garriguet D, Janssen I, Craig CL, Clarke J 
and Tremblay MS: Physical activity of Canadian adults: 
Accelerometer results from the 2007 to 2009 Canadian health 
measures survey. Health Rep 22: 7‑14, 2011.

41. Lindsay AC, Sussner KM, Kim J and Gortmaker S: The role 
of parents in preventing childhood obesity. Future Child 16: 
169‑186, 2006.

42. Ash T, Agaronov A, Young TL, Aftosmes‑Tobio A and 
Davison KK: Family‑based childhood obesity prevention inter‑
ventions: A systematic review and quantitative content analysis. 
Int J Behav Nutr Phys Act 14: 113, 2017.

Copyright © 2023 Abbas et al. This work is licensed 
under a Creat ive Commons Attr ibut ion 4 .0 
International (CC BY 4.0) License.

https://www.spandidos-publications.com/10.3892/wasj.2023.215

