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Childhood obesity is a health hazard increasing worldwide. Preschool period 
which is under supervision of parents is a critical period to detect overweight 
and take precautions. We studied the factors affecting parental estimation of 
their preschool child’s weight. Three hundred sixty seven mothers completed 
questionnaires consisting of child’s and parents’ anthropometric measurements, 
parents’ assessment of their child’s and their own weight status, and general 
information about their lifestyle. Mothers also chose their wish for current and 
future body image of their child from child drawings representing percentiles. 
Child body mass index-for-age z score (BAZ) was related to birth weight 
and child’s appetite. BAZ was not related to child’s gender, presence of 
chronic disease, family pattern, parental age, education or income. 43.1 % of 
mothers correctly assessed child’s BAZ verbally. Maternal verbal estimation 
was correlated with maternal visual estimation, paternal verbal estimation 
and child’s BAZ. Mothers’ wish for future figure of the child was not related 
to child’s BAZ, but showed correlation with mothers’ wish for current figure 
of the child. Mother’s correct perception of her child’s weight was found to 
be high, consistent with her spouse and related to child’s BAZ.
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Childhood overweight and obesity continue 
in adulthood1 and anticipate diabetes and 
cardiovascular diseases at an earlier age2-

4. According to World Health Organisation 
(WHO) 17.6 million children below five years 
of age tend to be obese5. In Turkey overweight 
in children under 5 years is 5.8%6. Among 
school-age children aged 6-9 years, 14.3 % 
were overweight and 6.5 % were obese in 
20117. Another study including 4958 Turkish 
children aged 7-8 years revealed that 23.3 % 
of boys and 21.6 % of girls were overweight8. 

First step to preventing childhood obesity 
is to identify children overweight4,9. Parents 
need to recognize and prepare to take caution 
about their child’s overweight. Studies in 
different populations have found that majority 
of parents fail to evaluate their child’s weight 
status4,10,11. Misperception and less concerns 
for future are especially high among parents 
of preschool children4,12. Parents concern was 
found to be only modestly related to body 
mass index (BMI)13. Questionnaires based on 
verbal or visual tools both reveal high levels 

of underestimation of weight status, although 
with verbal tools accuracy rates seem to be 
higher14. Parental misperception might be 
related to different factors15 such as lower 
maternal education16, maternal age17, parental 
body mass index18, parental self-perception18, 
and gender of the child17. There are limited 
studies about parental misperception.

The purpose of this study was to determine the 
factors that affect child’s nutritional status. The 
aim is also to investigate parental perception 
and wish for child’s nutritional status using 
verbal and visual assessement tools. 

Material and Methods

We performed a cross-sectional descriptive 
questionnaire study for parents of 379 
children aged 0-6 years excluding newborn 
period. Ethical permission was obtained from 
the Hacettepe University Research Ethics 
Committee. The research was conducted in 
accordance with prevailing ethical principles.

The questionnaire consisted of information 
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about the child (age, sex, measured height, 
measured weight, birth weight, onset of 
supplementary feeding, total breastfeeding 
period, vitamin and iron intakes, diagnosis of 
a chronic disease); about the family (number 
of children, number of household, parents’ 
age, education, job, weight and height, total 
monthly income); assessment of child by 
mother regarding appetite and weight, father’s 
perception of child’s weight, perception of her 
own and child’s father’s weight.

Concern for child weight was assessed with 
three questions about parental concerns 
for children eating too much and attaining 
a desirable body weight. Responses were 
quantified by converting to numbers 1–5. 
Perceived child weight was assessed by three 
verbal questions that asked parents to classify 

children’s weight. Parents rated perceived child 
weight on a 7-point categorical scale ranging 
from ‘‘markedly underweight’’ to ‘‘markedly 
overweight.’’ For each subscale, responses 
were quantified by converting to numbers 
1–7. Higher scores indicated greater perceived 
weight and concern.

Visual tools included picture percentiles for 
assessment of child’s current weight, wish 
for current weight status, and wish for future 
weight status. Visual tools were adapted from 
Hager et al.19 and Warschburger et al.20. Visually 
perceived child weight and wish for present 
weight were assessed by 7 picture percentiles 
designed by Hager et al.19 without indication 
of gender. Visually perceived wish for future 
weight was assessed by 7 picture percentiles 
for each gender designed by Warschburger et 

Child’s Body Mass Index** Correct Verbal 
estimation **Overall* z<-1 -1≤ z <1 z ≥1

Age. mo <24 54.0 20.2 55.1 24.7 49.0c

≥24 46.0 12.4 61.4 26.0 36.1

Gender male 56.7 14.9 59.6 25.5 41.3

 female 43.3 18.9 56.0 25.2 45.3

Birth weight, kg

<2.5 13.9 27.5 58.8 13.7a 41.2

2.5-3.9 78.5 15.6 58.7 25.7 43.4

≥4.0 7.6 7.1 50.0 42.9 42.9

Current breastfeeding 
in children<24m

yes 38.4 23.7 48.7 27.6 48.7

no 61.6 18.0 59.0 23.0 49.2

Underlying chronic 
disease

no 70.3 15.1 57.8 27.1 43.0

yes 29.7 20.2 58.7 21.1 43.1

Child’s appetite 
according to mother

poor 35.4 28.5 62.3 9.2b 36.2

normal 42.5 10.3 57.1 32.7 45.5

high 22.1 9.9 53.1 37.0 49.4

Number of children

1 38.4 12.8 60.3 27.0 44.7

2 43.1 20.3 55.7 24.1 42.4

≥3 18.5 16.2 58.8 25.0 41.2

Family pattern simple 82.0 16.3 58.5 25.2 43.5

extended 18.0 18.2 56.1 25.8 40.9

Family size <5 68.9 16.6 57.7 25.7 42.3

≥5 31.1 16.7 58.8 24.6 44.7

Total 16.6 58.0 25.3 43.1

Table I. Child’s Nutritional Status According to Child and Family Characteristics

* column percentage, ** row percentage, ap=0.019 bp<0.001 cp=0.013
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al.20. First and last two picture percentiles 
representing the highest and lowest percentiles 
were grouped in evaluation, and converted to 
numbers 1-5. Higher scores indicated greater 
weight.

Adiposity was assessed by using z score for 
children, which was calculated by WHO Anthro 
according to WHO Growth Reference Study. 
Z scores were divided into groups of z<-1, z 
-1 to 1 and z≥1.

Parental BMI, calculated by weight (kg) divided 
by height squared (m2), were categorized 
as normal weight (<25 kg/m2), overweight 
(25.0–29.9) or obese (≥30) based on WHO 
cutoffs.

Statistical analysis

Statistical analyses were performed using SPSS 
software version 21. Descriptive statistics 
were performed to determine means and 
standard deviations for continuous variables 
and frequencies for categorical variables. 
The proportions of patients according to 
underweight-normal-overweight nutritional 
status and correct estimation were presented by 
child and family characteristics. The Chi-square 
test or Fisher’s exact test, where appropriate, 
were used to compare the proportions in 
different groups. Kolmogrow-Simirnov test was 
used to determine whether or not the variables 
were normally distributed. While investigating 
the associations between normally distributed 
variables, the correlation coefficients were 
calculated using the Pearson test. In ordinal 
variables and skewed data the Spearman 
test was used to calculate the correlation 
coefficients. A p-value of less than 0.05 was 
considered to show a statistically significant 
result. 

Results

Three hundred sixty seven cases between 0-6 
years, with a mean age of 25.2 months (±18.8) 
(range: 1-72 month) were selected as the study 
group. Fifty-four percent (n=198) were below 
24 months of age and 56.7% (n=208) were 
male. Mean (±SD) BMI-for-age-Z-score (BAZ) 
was 0.28±1.45. Maternal mean BMI (±SD) 
was 25.2 ±4.4 kg/m2, paternal mean BMI 
was 26.0±3.2 kg/m2. Among mothers, 31.6 
% were overweight and 13.9% were obese. 
Among fathers, 46.9% were overweight and 
10.9% were obese (Table I).

Among children, 16.6% had BAZ<1 and 25.3% 
had BAZ≥1. Child’s nutritional status did not 
change with child’s gender, presence of chronic 
disease, family pattern, parental age, education 
or income (Table I, Table II). Children with 
lower birthweight tended to be thin when 
they grew up (Table I). 13.7% of children with 
low birthweight had BAZ≥1 whereas 42.9% 
of children with high birthweight (≥4000 g) 
had BAZ≥1 (p=0.019). 

Children with good appetite according to their 
mothers more likely had high BAZ; 9.2% of 
children with poor appetite, 32.7% of normal 
appetite and 37.0% of good appetite had 
BAZ≥1 (p<0.001).

There was a positive correlation between 
maternal and paternal BMI (r=0.212, p<0.001). 
Child’s BAZ was not related with maternal or 
paternal BMI (r=0.046, r=0.018 respectively; 
p>0.05).

Perception

Correct estimation of child’s nutritional status 
was detected in 43.1% of mothers. Nutritional 
status of children under 24 months of age were 
estimated more accurately than that of older 
children (p=0.013, Table I). Correct estimation 
of nutritional status changed significantly 
with child’s BAZ (45.9% of thin cases, 56.8% 
of normal and 9.7% of cases with BAZ≥1, 
respectively; p<0.001, Fig. 1).

Mothers recognized their own and their 
husband’s BMI correctly (r=0.533 p<0.001 and 
r=0.541, p<0.001, respectively). Child’s BAZ 
was correlated with maternal and paternal verbal 
assessment of the child’s nutritional status. 
(r=0.517, r=0.408; p<0.001, respectively), 
and with maternal visual assessment of the 
child’s nutritional status (r=0.541; p<0.001). 
Maternal and paternal verbal assessments 
of the child’s weight status were correlated 
(r=0.705; p<0.001, Fig. 2). Maternal verbal 
and visual assessment of child’s weight status 
were correlated (r=-0.620; p<0.001). Child’s 
BAZ was not related to maternal wish for 
child’s future figure. However, maternal wish 
for child’s current and future figures were 
correlated (r=0.477; p<0.001, Fig. 2).

Discussion

Of the 367 children aged 0-6 years, 93 (25.3%) 
had BAZ≥1. Child’s BAZ was related to 
birthweight and appetite. Child’s BAZ had no 

Volume 58 • Number  1  Parental Perception and Child’s Nutritional Status   65



Child’s Body Mass Index** Correct Verbal 
estimation **Overall* z<-1 -1£ z <1 z ≥1

Maternal age, y <24 18.8 17.4 55.1 27.5 40.6

24-34 63.2 16.8 60.8 22.4 41.8

≥35 18.0 15.2 51.5 33.3 50.0

Maternal BMI <25 52.6 13.0 62.2 24.9 42.5

(missing: 1.9%) ≥25 44.5 21.0 53.3 25.7 43.7

Maternal education
£8y 45.0 17.6 57.0 25.5 44.2

>8y 55.0 15.8 58.9 25.2 42.1

Maternal occupation
housewife 77.7 17.9 57.2 24.9 42.8

working 22.3 12.2 61.0 26.8 43.9

Paternal age, y
<35 61.3 16.4 58.7 24.9 40.0

≥35 38.7 16.9 57.0 26.1 47.9

Paternal BMI <25 30.6 15.8 64.7 19.4 45.3

(missing: 4.4%) ≥25 60.4 17.5 53.3 29.2 41.0

Paternal education
(missing: 0.8%)

£8y 29.7 19.3 56.0 24.8 40.4

>8y 69.5 15.7 58.4 25.9 44.3

Family income, TL < 1000 25.1 17.4 60.9 21.7 43.5

1000-1999 37.6 20.3 52.9 26.8 39.9

≥2000 37.3 12.4 61.3 26.3 46.0

Total 16.6 58.0 25.3 43.1

relation with paternal BMI, chronic disease, 
gender, family pattern, parental age, income 
or education. 

Risk of overweight and obesity in childhood 
were more common in cases with higher 
birthweight and increased appetite. In a Finnish 
study, babies born large for gestational age 
were more likely found to be obese young 
adults21. Maternal responsiveness studies found 
that mothers were more responsive to child 
hunger than fullness clues22. This is consistent 
with the relation between appetite and BMI 
in our study.

Development of overweight and obesity in 
children are affected by parental perceptions. 
Rhee et al.18 studied factors on parental 
readiness to make changes for overweight 
children and found that parental perceptions 
of their own weight, not only their child’s 
weight, played an important role18. Mother’s 
BMI and body dissatisfaction may have an 
indirect role in weight change of their young 

children23. Parents in our sample were found 
to perceive their nutritional status correctly. 
43.1% of mothers correctly assessed child’s 
BMI verbally. We found correlation between 
maternal verbal and visual evaluation of the 
child. Adams et al.24 compared perception 
rates of mothers and fathers and found that 
fathers less likely recognized overweight in 
their children24. However, maternal and paternal 
verbal assessments of child’s weight status were 
correlated, and related to child’s BMI in our 
study. The GENESIS study in Greece reported 
that underestimation and overestimation 
rate changed with increasing age1. Younger 
children (<24 months) in our study were more 
frequently accurately estimated than the older 
children. In our study, accuracy decreased if the 
child had BAZ≥1. About half of underweight 
and normal children’s weight were correctly 
estimated whereas only 9.7% of children with 
BAZ≥1 were accurately estimated. This finding 
is consistent with previous studies stating high 
misperception of overweight in children16,25-30. 

Table II. Child’s Nutritional Status According to Parental Characteristics

* column percentage, ** row percentage 
BMI: body mass index, y: year, TL: Turkish Lira
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GENESIS study found that mothers with low 
educational level (<9 years) were more likely 
to underestimate their child than those having 
higher levels of education1,16. We found no 
relation with maternal or paternal education. 
Many studies showed that the child’s gender 
affected parental estimation, studies described 
boys were underestimated more1,26. However, 
similar to Petricevic et al.’s Croatian study31, we 
found no effect of gender on correct assessment. 

Weight perception may vary according to 
ethnic groups and their country of residence32. 
Cultural variation in infant feeding was assessed 

in a recent study among Turkish and Dutch 
babies living in The Netherlands. Turkish 
mothers more often perceived their child’s 
growth slow, and fed their babies on average 
one feeding per day more than Dutch mothers. 
Turkish mothers described chubby infants as 
pretty. The authors argued that according to 
Dutch cohorts, Turkish mothers were more 
likely to underestimate their children at 5 years 
of age and considered overweight as a sign of 
prosperity and good caregiving32. In our study 
we found that mothers’ perception was highly 
accurate and related to BAZ. This difference 
of results of Turkish mothers’ perception may 
reflect changes due to the country of residence 
or any other confounding factor, making 
generalisation based on ethnicity difficult.
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