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Background: Small children have less control over their dietary intake and parents have
a major role to play in it. The aim of our study was to determine parental child feeding
practices and their association with the weight status and dietary intake of the child.
Design and methods: A cross-sectional study was conducted among 138 parents and
preschool children attending two private schools in Kathmandu Valley, Nepal using
a structured questionnaire. Parents filled in a self-report questionnaire to assess child feeding
practices, perceived activity level of the child, and dietary intake at home. Child’s height and
weight was measured using a standard height scale and a digital weighing scale. A digital
food scale was used for measuring dietary intake.

Results: Eight percent of the children were overweight and another 8% were obese. On
bivariate analysis, the BMI of parents had weak, positive, and significant correlation
(r=0.206, p=0.016 for fathers; r=0.307, p<0.001 for mothers) with child’s weight status.
Similarly, concern about child’s overweight had a significant, positive correlation (r=0.232,
p=0.006) with the weight status of the child. Furthermore, these three independent variables
were found to be significant predictors of a child’s weight status on multivariate analysis.
None of the studied independent variables was associated with dietary intake.
Conclusion: The study concludes that parental BMI and parental concern about the child
being overweight is significantly associated with the weight status of the child.

Keywords: childhood obesity, Kathmandu valley, private schools, role of parents, young
children

Introduction

Parents have a major role in the development of healthy eating behaviors, food values,
and preferences in a child. The health of a child largely depends on the nutritional
habits that are formed in the earlier stages of their life." The first 5 years of life, which
comprise rapid physical as well as psychological growth, are the time when eating
behaviors develop that serve as the basis for future eating.” Dietary intake and lifestyle
are modifiable risk factors associated with childhood obesity and preventive interven-
tions should be directed to change these behaviors.® Furthermore, any intervention to
cut down the risk of childhood obesity should start before school years as parents have
significant control of what children eat and how to control their environment.* Certain
child feeding practices like exerting excessive control over what and how much
children eat, pressurization, and restriction have been found to contribute to increased
weight gain in childhood.’ 6 Similarly, parents can control a child’s food choices by
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either restricting them from eating high sugar food, pressur-
izing them to eat more, or using food as a reward for good
behavior.” In addition to feeding practices, a research study
has also shown that a child’s physical activity and amount of
television viewing are important contributors to increased
weight gain in childhood in which parents have an influential
role to play.®

Childhood obesity has reached epidemic levels in devel-
oped countries. The prevalence of obesity in the USA among
the youth aged 2-19 years is 17% while that in preschool
children is 8.9%.° Similarly, in England, 30% of children
aged 215 years are reported to be overweight and 17% are
obese.'® The overall burden of childhood overweight/obesity
has been reported to have increased remarkably in the last three
decades and the rate is more alarming in developing
countries.'' According to the World Health Organization
(WHO), the
5 years of age who are overweight has risen from
13.9 million in 2000 to 17.5 million in 2017. Furthermore, in
Africa, this has increased from 6.6 million in 2000 to
9.7 million in 2017."% In Nepal, overall, 1% of children under
5 years of age were found to be overweight.'® Even so, studies

number of Asian children under

have shown that a remarkably significant number of children
studying at private schools in Nepal are overweight as com-
pared to those going to government schools.'*!'> Moreover,
studies have also revealed that the percentage of overweight
children attending private schools ranges from 13.7 to 14.6%
while obesity lies between 5.8 and 11.3%.'>'¢ In Nepal, factors
associated with childhood obesity have been reported to be an
advantaged ethnic group, families with higher socioeconomic
status, watching television for long durations, consuming less
fruit/vegetables, and families with fewer siblings.'®!” To the
researchers’ best knowledge, no study has been carried out to
assess parental feeding practices and child’s weight status or
dietary intake. Overweight children of today are more likely to
turn into obese adults, which is a great public health concern.'®
Since parents can have a significant contribution in shaping the
eating habits of young children, we were interested in carrying
out a study to assess the child feeding practices used by parents
and identify their association with the dietary intake and weight
status of their child.

Design and methods

A cross-sectional study was carried out and parent—child
respondents were enrolled from two private schools in
Kathmandu Valley, Nepal. One of either parent was eligible
to be included in our study if they had a child aged 3—6 years
of age and played a significant role in feeding their children.

In terms of children, those who did not have any chronic
medical problems, were living with biological parents, and
were non-vegetarian were included in the study. Our study
was approved by the Institutional Review Committee of
Kathmandu Medical College (Ref: 30122016), Kathmandu
University, Nepal. Written informed consent was taken from
respondents prior to data collection.

Questionnaire

The questionnaire used in this study included questions about
sociodemographic variables and anthropometric measure-
ments of the parent and child, the parental perception of the
child’s activity, child feeding practices, and dietary intake of
the children. The sociodemographic variables included educa-
tional level of parents (dichotomized as <class 12/high
school=less than higher secondary level and >class 12/high
school=higher secondary and above), occupation (employ-
ed=services, business and agriculture, unemployed=home-
maker), relationship of parent with child, type of family in
which child lived, age of parent, age and sex of child, and the
class in which the child studied. Ethnicities of parents were
organized into a privileged group (including upper caste and
relatively advantaged Janajatis) and an underprivileged group
(including Dalits, disadvantaged Janajatis, disadvantaged non-
Dalit Terai people, and religious minorities) on the basis of
people’s access to education, health, and socioeconomic repre-
sentation in Nepal. The anthropometric measurements
included the height and weight of children and parents. To
measure the parental perception of physical activity of the
child, a separate section of the questionnaire with questions
related to the general activity level of the child before break-
fast, in the morning, in the early afternoon, in the late after-
noon, and after dinner was used. For this, parents had to tick
on a 5-point Likert scale which was numbered as (1) “not at all
active”, (2) “slightly active”, (3) “moderately active”, (4)
“very active”, and (5) “highly active”. The information related
to child feeding practices was assessed by the Child Feeding
Questionnaire (CFQ). This has seven domains: perceived
feeding responsibility, perceived parent overweight, perceived
child overweight, concern about child's overweight, restric-
tion, the pressure to eat, and monitoring. Out of these seven
domains, our study included five domains of the CFQ: per-
ceived feeding responsibility, concern about child's over-
weight, restriction, the pressure to eat, and monitoring. The
CFQ assesses parental feeding attitudes, beliefs, and practices
concerned with child feeding and obesity proneness.'® The
psychometric properties of the CFQ, its internal consistency,
its test-retest reliability, and its construct validity have been
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rigorously assessed.”’ A study carried out in Japan revealed
that when translated into the native language, the CFQ is
useful to assess child feeding practices and attitudes of parents
of elementary schoolchildren.*' For the assessment of dietary
intake at home, a table was created in the questionnaire with
space to fill in information about the place, time, amount, type
of food consumed as well as items used in preparation of that
particular food to be fillled up by the parents. At school, the
information about the food consumed was observed and
recorded by the researchers in the same table. We performed
forward and backward translation as well as pretesting of the
questionnaire to ensure its validity. The outcome variables of
our study were the child’s weight status and dietary energy
intake. The child’s weight status was assessed using BMI
Z-scores while dietary energy intake was obtained from
1 day of 24-h dietary recall. One-day 24-h dietary recall has
been reported to be a valid measure of assessing dietary intake
among young children.*?

Data collection and statistical analysis
For the purpose of data collection, two private schools were
chosen purposively during March-May 2017. Data was
gathered from all children and parents, and necessary exclu-
sions were made at the time of analysis. The schools were
visited on prearranged dates by the researchers. Verbal
informed consent to include children was taken from school
heads and teachers while written informed consent was
obtained from the parents to ensure their willingness to
participate in the study. The children were weighed and
their height was measured using a standard digital weighing
scale (model: SECA 874) and a height machine (model:
SECA 217) on the school premises, and the results were
recorded on the questionnaire. Children’s height was mea-
sured in centimeters using a standard technique of measur-
ing to the nearest 0.1 cm and weight was measured in
kilograms. Parent’s height and weight were self-reported.
For measuring dietary intake at home, all parents were
invited to the school premises and taught about approximat-
ing and recording the dietary intake of their children at home
using the standardized plastic glass, bowl, and spoon pro-
vided to them by the researchers. Prior to distribution,
researchers assessed the capacity of these utensils by measur-
ing a few commonly cooked food items through the use of
a food scale (XY-8006 digital gram scale). Parental reporting
of their young child’s dietary intake has been validated by
research studies.”> In addition to standardized utensils,
photographs with pictorial illustrations of common Nepali
food measuring techniques as referred to by Adhikari and

Krantz** were attached along with the questionnaire to ease
meal portion estimation. Parents were also given instructions
to fill out the rest of the questionnaire and a self-administered
questionnaire was then provided to the parent for completion
at home. For assessing dietary intake at school, the food
given to children was weighed and approximated using the
same standardized utensils prior to serving and the children
were observed during meals to note any spillage or exchange
that may occur between peers.

On the follow-up visits, the filled in questionnaires were
collected from the children. Out of 215 distributed question-
naires, 29 children did not meet the inclusion criteria (as they
did not live with their biological parents or were vegetarian),
20 respondents did not respond, and 28 of the returned
questionnaire were incomplete. Hence, only 138 of the com-
pleted questionnaires were used in the final analysis. Data
were edited, coded, and entered into MS Excel and analyzed
using SPSS 16 software. Descriptive and inferential statistics
were used for analyzing data. Mann—Whitney U-test,
Kruskal-Wallis H-test, Spearman rank correlation, and mul-
tiple regression analysis were carried out. The parental per-
ception of child’s activity level was categorized into three
groups as inactive (an average score <3.0), moderately active
(an average score >3.0 and <4.0), and highly active (an
average score >4.0).® For the analysis of scores obtained in
each domain of the CFQ, the mean number of items included
in the domain was calculated for each parent respondent.
This was done following the instructions given by CFQ
developers from The Pennsylvania State University.’

To describe the child’s weight status, BMI age percen-
tiles of 2—5 years and 5-19 years were used where over-
weight meant BMI percentile 85-94.9 and obesity meant
>95th percentile. Similarly, for classifying the parent’s
weight status, BMI>25 was defined as overweight and
BMI>30 as obese. The BMI of parents was calculated
using weight/height in meters squared.”®*’ To test the asso-
ciation between variables, BMI Z-scores were used as
a measure of weight status while dietary consumption was
expressed in kilocalories. The BMI Z-scores describe the
weight status of a particular child at a certain age and sex,
and can be obtained using WHO Anthro Plus software.
Anthro Plus is a software program devised by the WHO
and used for nutrition surveys among children 2—19 years of
age. A cutoff value of <2 and >+2 Z-scores is used to
identify undernutrition and overweight respectively.”® The
calorie calculation was done using the common Nepali
approximations listed by Adhikari and Krantz,>* and dietary
intake was assessed on a single day.
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Results

Characteristics of respondents

This study included 138 parent—children dyads; the socio-
demographic characteristics of parents and children are
presented in Table 1. More than half of the respondents
were mothers and the majority of them were employed.

Table | Sociodemographic characteristics of the respondents

n=138
Sociodemographic variable | Frequency | Percentage
Mean age of the parents=33.05
+5.11 years
Mean age of the children=60.53
+10.44 months
Relationship with child
Father 44 31.9
Mother 94 68.1
Family type
Nuclear 64 46.4
Joint/extended 74 53.6
Educational status
Informal education 2 1.4
Primary 4 29
Secondary 17 12.3
Higher secondary and above 115 83.3
Ethnicity
Privileged group 128 92.8
Underprivileged group 10 7.2
Occupation
Employed 109 79.0
Unemployed 29 21.0
Median income of the par-
ents=30,000 NPR
(Range=7,000-500,000 NPR)
Sex of the child
Female 66 47.8
Male 72 522
Hours of television viewing
2 109 79.0
>2 29 21.0
Parental perception of child’s
activity
Inactive 24 17.4
Moderately active 57 41.3
Highly active 57 41.3

Abbreviation: NPR, Nepalese rupee.

About 54% lived in a joint family and almost all belonged
to a privileged ethnic group. The majority of parents
(83.3%) obtained higher educational degrees and earned
about 280 USD (30,000 NPR) per month on average.
Approximately an equal number of boys and girls were
included and they were mostly perceived as being active
by their parents. The majority of children watched televi-
sion for <2 h.

Parental BMI and child’s weight status

In the study, 2.9% of the children were underweight,
81.1% were of normal weight, 8% were overweight,
while the remaining 8% were obese. The mean maternal
BMI was found to be 23.9143.24 while 31.2% of mothers
were overweight and 4.3% were obese. Similarly, the
mean BMI of the fathers was 24.62+2.68 while 37% of
them were overweight and 2.9% were obese.

No significant association was found between child’s
sex, parent’s age, relationship with child, employment
status, ethnicity, level of education, and child’s weight
status. Family type and parental perception of child’s
activity, however, showed significant association with

weight status (p=0.041 and p=0.004 respectively)
(Table 2).
Table 3 shows that the BMI of parents had

a positive, weak but significant correlation with the
weight status of the child (»=0.307, p<0.001 for mothers
and »=0.206, p=0.016 for fathers). Monthly family
income, however, had no correlation with child’s weight
status. BMI of parents and family income had no statis-
tically significant association with the dietary intake of
the child. In regard to CFQ variables, only concern
about a child being overweight had a weak, positive,
and significant correlation with the child’s weight status
(7=0.232, p=0.006).

The significantly correlated variables were assessed for
their strength of association with the dependent variable
using multiple regression analysis. The overall obtained
equation was statistically significant:

YiMiz—scores = 4.730 + 0.103BMIother + 0.078BMlgapher

+ 0'209c0ncern about child’s overweight

Figure 1 shows that about 18% (R*=0.187) of the var-
iance in the child’s weight status (displayed as BMI
Z-scores) is accounted for by the three independent
variables (BMI of father, BMI of mother, and concern
about child’s overweight) depicted in the multiple linear
equation model.
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Table 2 Association of variables with child’s weight status and energy intake

n=138
Variable n Child’s weight status (BMI Dietary energy intake
Z-score) (kilocalories)
Median score Median score

Age of parents

<30 years 45 0.140 1,458

230 years 93 —0.020 1,453

tp-value 0.751 0.782
Relationship with child

Father 44 0.215 1,466

Mother 94 0.025 1,424

tp-value 0.385 0.251
Occupation

Employed 109 0.140 1,463

Unemployed 29 —0.130 1,400

Tp-value 0.231 0.515
Family type

Nuclear 64 -0.143 1,397.5

Joint 74 0.245 1,466

tp-value 0.041* 0.106
Educational status

Less than higher secondary level 23 0.200 1,419

Higher secondary and above 115 0.700 1,456

Tp-value 0.480 0.693
Ethnicity

Privileged 128 0.080 1,457

Underprivileged 10 0.165 1,436

Tp-value 0.841 0.938
Sex of child

Male 72 -0.075 1,433.5

Female 66 0.165 1,460

Tp-value 0.353 0.457
Parental perception of child’s activity

Inactive 24 0.655 1,520

Moderately active 57 0.200 1,453

Highly active 57 —0.190 1,405

ttp-value 0.004%* 0.135

Notes: tMann-Whitney U-test. t1Kruskal-Wallis H-test. *p-value significant at <0.05.

Discussion

Our study found that 8% of children were overweight while
another 8% were obese. This finding is comparable to the
findings of a study carried out in the USA where obesity
among preschool children was found to be 8.9%.° Another
study carried out among urban school children in southern
India showed that obesity is 7.5% and overweight is 21.9%.%

To the researcher’s best knowledge, no study has been car-
ried out in Nepal to assess overweight/obesity among pre-
school children. However, two studies carried out in Lalitpur,
Nepal among schoolgoing and adolescent students revealed
that childhood overweight is 12-14%.'%'” These findings
suggest that overweight and obesity among young children
included in our study is comparable to the international trend.
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Table 3 Correlation of variables with child’s weight status and energy intake

n=138
Variable Child’s weight status (BMI Z-score) Dietary energy intake (kilocalories)
r p-value r p-value

BMI of mother 0.307 <0.00 |** 0.095 0.269
BMI of father 0.206 0.016* 0.121 0.156
Monthly family income 0.078 0.364 0.062 0.473
Child Feeding Questionnaire MeantSD

Perceived feeding responsibility 4.28+1.00 0.030 0.729 —0.053 0.538
Concerns about child overweight 2.57+1.24 0.232 0.006** 0.050 0.557
Restriction 4.20+0.63 —0.037 0.668 0.153 0.073
Pressure to eat 3.86+0.78 —0.007 0.938 0.044 0.607
Monitoring 4.04+0.78 0.092 0.284 —0.095 0.266

Notes: *Correlation significant at 0.05 level. **Correlation significant at 0.01 level.

In our study, the type of family of the child was sig-
nificantly associated with the child’s weight status as chil-
dren belonging to a joint family had higher BMI Z-scores.
This finding is not in agreement with a study done
elsewhere'” and the difference may be because of random
fluctuations. Our study showed that the parental perception
of activity of the child is associated with their weight status
as highly active children had lower BMI Z-scores when
compared to moderately active and inactive children. The
finding is further supported by the findings of various other
studies in which over-involvement in sedentary activities
was found to be associated with childhood overweight and
obesity.'”?® In our study, the BMI of both fathers and
mothers was found to be positively correlated with the
weight status of the child, which is supported by the results
of studies done elsewhere.'’”' These findings infer that
parents who have high BMI tend to have children with
higher weight status which could be due to either genetic
makeup or the dietary trend present in the family. Our study
showed that the CFQ subscale, perceived feeding responsi-
bility is not associated with weight status of the child, which
is in contrast to the findings from a study where higher
weight status of the child was associated with lower feeding
responsibility.? In our study, the CFQ variable concern
about child’s overweight was found positively correlated
with the weight status of the child, suggesting that parents
who were concerned about their child’s overweight had
children with higher weight status. The relationship may
be vice versa; that is, the children who are already over-
weight may have parents who show more concern in their
eating. The finding is further supported by other studies

where parental concern was reported to be associated with
the child’s weight status.>>* In our study, the CFQ sub-
scales restriction, pressure to eat, and monitoring were not
found to be significantly associated with the weight status
of the child and a similar finding has been reported in other
studies worldwide.>* 3¢ These findings suggest that the
weight status of a child may not be determined by parental
feeding practices like constantly monitoring or restricting
a child from eating energy-dense food. Furthermore, pres-
surizing a child to eat everything that has been given is not
associated with the child’s weight status. There could be
other factors like genetic makeup, familial dietary habits,
and so on which affect a child’s weight.

Dietary intake

Our study showed that parental BMI is not associated with
the dietary consumption of a child, which is not in agree-
ment with the results of studies carried out in Germany and
the USA where the parent’s BMI was found to be an
important correlate of a child’s intake.’’® The difference
in findings may be because in our study 24-h dietary con-
sumption was assessed for only one weekday whereas the
compared two studies used a food frequency questionnaire
and obtained two or three 24-h recalls. It could also be
because of the differences in eating culture and food values
between these countries. In our study, the CFQ variables
perceived feeding responsibility, concern about child’s over-
weight, and monitoring were not found significantly asso-
ciated with dietary intake. Furthermore, the CFQ variables
restriction and pressure to eat also showed no significant
association with the dietary intake of the child. However,
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Figure | Multiple linear regression scatter plot.

another study has shown that maternal feeding practices like
control and pressure have a significant impact on the child’s
food intake.® This disagreement of the findings may be

because in this study all of the children, irrespective of their
obesity risk, were included while the compared study was
done only among children with an obesity risk.
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Programmatic implications, strengths, and

limitations

Our study findings give a realization that overweight/obe-
sity could be a public health threat in the near future even
in Nepal. To the researchers’ best knowledge, this is the
first study to assess the child feeding practices used by
parents on childhood overweight in young children of
Nepal. However, the study included only two purposively
selected private schools which limits the generalizability
of findings. The study findings are based on self-reporting
by the parents and such findings are likely to suffer from
over-reporting or under-reporting and recall bias. Since the
study is of a cross-sectional nature, inferences about cau-
sation cannot be drawn. It was not feasible to obtain
multiple-pass 24-h dietary recalls, which gives a narrow
insight into the dietary consumption of the children. The
CFQ, although valuable, does not measure every possible
aspect of a feeding style that might influence the child’s
dietary intake and weight status.

Conclusion and recommendation

The study concludes that parental BMI and parental con-
cern are significant predictors of a child’s weight status. It
is recommended that longitudinal studies to assess how the
dietary consumption and weight status of the children
change with time should be carried out and studies asses-
sing the status of the double burden of diseases (childhood
overweight and infectious diseases) among children should
be carried out.
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