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Abstract

Objective: Parents commonly fail to correctly recognize the weight status of their
child. Whether parental perception of child weight is associated with weight-
related parenting behaviours and child behaviours is unclear. The present study
aimed to investigate the distribution of parental perception of child weight and its
associations with weight-related parenting behaviours and child behaviours
in China.

Design: Cross-sectional study.

Setting: Seven provinces in China.

Subjects: A total of 47417 children aged 6-17 years and their parents were
included from a national survey in 2013. Parental perception of child weight,
weight-related parenting behaviours and child behaviours were self-reported.
Child’s weight and height were objectively measured.

Results: A total of 30-5% of parents underestimated and 8-7 % overestimated the
child’s weight. Parental underestimation was more common among younger
children, boys and children with a lower BMI Z-score. Parents who perceived that
their child had a healthy weight (accurately or inaccurately) were more likely to
prepare breakfast for the child, exercise with him/her, set apart his/her exercise
time, restrict his/her screen time, and were less likely to store soft drinks for the
child. Children perceived to have a healthy weight, regardless of their actual
weight status, behaved healthier on dietary intake, physical activity and
homework time.

Conclusions: Parental underestimation of their child’s weight was prominent in
China, especially among younger children, boys and children with a lower BMI
Z-score. Parental recognition of their child being overweight did not appear to
translate into healthy changes in weight-related parenting behaviours or child
behaviours.
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Childhood obesity remains a global public health issue”.

A target of obesity interventions is the promotion of
healthy lifestyle changes, including diet, physical activity
and sedentary behaviour of children. Given that parents
are influential in modelling eating behaviours'® and phy-
sical activity for their children, parents’” active participation
is important in effective childhood obesity interventions.
The perception that their child is overweight or obese
should be an important step for parents to act in their
child’s weight-management programmé‘” . However,
previous studies have affirmed that large proportions of
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parents fail to recognize that their child is overweight or
obese“™. For instance, a meta-analysis showed that half
of parents underestimated the overweight/obese status
of their child””. The correlates of parental misperception
of child weight include child’s age®®™®, gender”™™?, eth-
nicity™?, BMI”'%!? | parental education level'?| parental
weight status”™ and socio-economic status'”, which
indicates that the extent of this misperception varies in
different populations.

Given that parental underestimation of their child’s
weight is prevalent, it is important to determine whether
this underestimation affects weight-related parenting
behaviours and child behaviours, thus influencing the
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child’s weight status. However, a few studies have found
controversial results on the association of parental
perception with parenting behaviours or child beha-
viours'#' A study of 482 overweight pre-school
children and their mothers in Kuwait found that the
mothers’ accurate perception of their child’s weight was
associated with their plans to control the weight of their
pre-school child’®. Another study in the UK targeting
361 children aged 6-8 years and their parents reported that
the children whose weight status was misperceived by their
parents tended to get a lower score on a ‘healthy’ dietary
pattern than those who were correctly perceived?.
However, a study consisting of 783 overweight and obese
5-year-old children and their parents in the Netherlands
demonstrated that parental misperception of the weight of
their child was not associated with their intention to
improve weight-related behaviours of their child or with
the child meeting the guidelines for these behaviours?.
Considering the crucial role of parents in family-based
obesity interventions”, the unclear relationship between
parental perception and weight-related parenting beha-
viours or child behaviours should be explored.

Only a few studies with a small sample size"'*™® have
reported Chinese parents’ perception of their child’s
weight, which may be distinct from those in Western
countries due to different ethnicities, socio-economic
status and cultural contexts. A survey of children aged
6-18 years showed that 72% of mothers underestimated
the overweight status of their child"”. Furthermore, only
one study examining the relationship between parental
perceptions and parenting behaviours in adolescents
suggested that parents with correct perception were more
likely to monitor the diet and physical activity of their child
and gave more positive reinforcement for manifesting
healthy behaviours than those who were wrong percei-
vers'®. The related situation in Chinese primary-school
children is still unknown, the parents of whom might play
even more important roles in modelling the child’s beha-
viours in the family. Using a national large sample, our
study aimed to investigate parental perception of their
child’s weight and its demographic correlates, and to
examine the associations between parental perception
and weight-related parenting behaviours and child beha-
viours among Chinese children.

Methods

Study design and participants

The present study was a baseline survey of a multicentre
school-based obesity intervention programme among Chi-
nese children (trial registration number: NCT02343588)%”
conducted between September and November 2013. The
protocol of the study was reviewed and approved by the
Ethics Committee of Peking University. All participating
children and their parents signed informed consent forms.
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Multistage random cluster sampling was applied in the
recruitment. First, seven provinces in China (i.e. Liaoning,
Tianjin, Ningxia, Shanghai, Chongqing, Hunan and
Guangdong) were selected using the judgement sampling
method. Second, schools were stratified by district
and school size and then twelve to seventeen primary
and secondary schools were randomly selected through
the probability-proportional-to-size sampling method in
each of the selected provinces. With the agreement of the
principals, all students in grades 1-5, 7-8 and 10-11 were
invited to participate (students in grades 6, 9 and 12 were
not contacted due to study load). In total, 65347 students
from fifty primary schools and forty-five secondary schools
and their parents participated in the study. We excluded
students with age <6 years (1 193) or >18 years (1 346),
those who lacked data about BMI (7 2291) or parental
perception of child weight (z 10696), and those whose
parent questionnaire was not filled out by the parents
(n 4404). Finally, 47417 students and their parents were
included in the sample for analyses. No significant differ-
ence was observed in child age or gender between those
in the analytic sample and those who were excluded.

Measurements

Standardized questionnaires were used to measure
sociodemographic characteristics, perception of weight
status from parents and child, weight-related parenting
behaviours and child weight-related behaviours. All
questionnaires were delivered in class by trained investi-
gators and were filled out by both parents and children.
The questionnaires had been piloted and revised before
the study, being found to be sufficiently reliable and
acceptable to the children and their parents*®® .

Sociodemographic characteristics

Child birth date, gender, parental education level, current
height (in centimetres), current weight (in kilograms) and
monthly family income were evaluated in the ques-
tionnaires. BMI was calculated as weight (in kilograms)
divided by the square of height (in metres). Parental
underweight, overweight and obesity were defined using
the Chinese criteria for adults®" as BMI <18-5 kg/m?, BMI
>24 but <28 kg/m? and BMI >28kg/m? respectively.

Perception of weight status from parent and child

Parental perception of child weight was assessed by ask-
ing: ‘How do you feel about current weight status of your
child?” (‘thin’, ‘about the right weight or ‘fat). The
responses were explained as perceived underweight
(‘thin”), healthy weight (‘about the right weight) and
overweight (‘fat’). Child self-perception of weight status
was assessed by asking: ‘How do you feel about your
current weight status?” (‘very thin’, ‘rather thin’, ‘average’,
‘rather fat’ or ‘very fat’). The responses were explained
as perceived underweight (‘very thin’ or ‘rather thin”),
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healthy weight (‘average’) and overweight (‘very fat
or ‘rather fat). Parental and child perceptions were
compared with the child’s actual weight status to define
underestimation, accurate estimation and overestimation
of child weight.

Weight-related parenting bebaviours

Parents responded to the following questions: (i) ‘Did you
prepare breakfast for your child in the past week?; (i) ‘Did
you store soft drinks (e.g. cola and juice) at home in the
past week?’; (ii) ‘Did you buy soft drinks for your child in
the past week?; (iv) ‘Did you restrict exercise time of your
child such that he/she had more time for homework or
other important things in the past week?’; (v) ‘Did you set
apart exercise time for your child in the past week?’; and
(vi) ‘Did you restrict screen time of your child in the past
week? The response options were ‘never’, ‘seldom’,
‘sometimes’, ‘often’ and ‘always’ for questions (i) to (v),
and ‘yes’ or ‘no’ for question (vi). Parents also reported
daily time of exercise with their child over the past week.

Child’s weight-related bebaviours

Dietary intake, screen time, homework time and physical
activity in the past seven consecutive days were evaluated
using the questionnaires. The children reported the fre-
quency (days) and amount (servings) of fruits, vegetables,
meat products and soft drinks; and frequency (days or
times) of breakfast, high-energy snack (e.g. chocolates and
candies), fried food (e.g. fried chicken and fried pancake)
and Western fast food (e.g. KFC and McDonald’s) con-
sumption. The mean daily intakes of fruits, vegetables,
meat products and soft drinks were calculated by the
formula: mean daily intake =[days X (amount in each of
those days)]/7. Screen time was assessed by summarizing
the daily time of viewing television and using computers.
Homework time was assessed by asking daily time of
doing work after school. Moderate-to-vigorous physical
activity (MVPA) was measured by summarizing the daily
time of vigorous (e.g. running and basketball) and
moderate (e.g. cycling and badminton) physical activities.

Child’s actual weight status

The children’s height (in centimetres) and weight
(in kilograms) were measured by trained technicians in
a standardized procedure. Height was measured using a
portable stadiometer (Yilian TZG, China), whereas weight
was measured using a lever scale (Hengxing RGT-140,
China). BMI was calculated and the age- and gender-
specific cut-offs of BMI for malnutrition*” and overweight
(including obesity)*® of Chinese children were used for
the classification of weight status. Given that the Chinese
criteria for overweight®® do not include cut-offs for
children aged 6 years, we used the WHO standards®® to
define overweight for this population. BMI Z-score of the

children was calculated using the WHO standards®.
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Statistical analysis

All statistical analyses were performed using the statistical
software package IBM SPSS Statistics version 19.0. The
continuous and categorical variables were presented
as mean and standard deviation, and as number and
percentage, respectively. Differences in demographic
variables between boys and girls were evaluated via
Pearson y* tests. Correlates of parental underestimation of
child weight (v. accurate perception) were assessed
through binary logistic regression analysis, adjusting for
child’s age, gender, BMI Z-score, area, parental education
level, monthly family income, parental weight status,
region and school. For children of healthy weight, those
who were overestimated by parents were excluded in the
regression analyses. Binary logistic regression analyses
were performed to evaluate the associations of parental
perception of child weight with weight-related parenting
behaviours and child behaviours, adjusting for child’s age,
gender, region and school. A two-tailed P<0-05 was
considered statistically significant in all analyses.

Results

The present study included 47417 children aged
6-17 years (49-4% girls) and their parents. Table 1 pre-
sents the characteristics of the participants. The prevalence
of underweight and overweight (including obesity) was
6-6 and 24-7 %, respectively. Overall, 30-5% of the parents
underestimated and 8-7 % overestimated the weight status
of their child. Parental underestimation was prevalent
among healthy-weight (29-1%) and overweight children
(42-:9%). The weight of the boys was more likely to be
underestimated than that of the girls (358 v. 25-1%,
P<0-001). Only 684% of the children had concordant
perceptions with their parents, and 46-2 % of both children
and parents had accurate assessment of the child’s weight.
The parents provided slightly more accurate assessment
than the children themselves (60-8 v. 59-8%, P<0-001;
Table 2). The proportion of parental underestimation
decreased and the proportion of accurate estimation
increased for children in the higher age group (Puena <
0-001; see online supplementary material, Supplemental
Fig. 1). When using the WHO standards for underweight
and overweight?” in all children, the prevalence of
underweight and overweight (including obesity) was
2:9 and 26:9%, respectively, and 34-8% of the parents
underestimated and 7-4% overestimated the weight of
their child (Supplemental Table 1).

For both healthy-weight and overweight children
respectively, older age (adjusted OR (AOR) =0-90, 95 % CI
0-88, 0-92 and AOR=0-76, 95% CI 0-74, 0-79), girls
(v. boys, AOR=0-40, 95% CI 0-38, 0-42 and AOR = 0-38,
95% CI 0-34, 0-41) and higher BMI Z-score (AOR=0-19,
95 % CI 0-18, 0-20 and AOR =0-18, 95 % CI 0-16, 0-20) were
negatively associated with parental underestimation of
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Table 1 Sociodemographic characteristics of the study population of children aged 6-17 years and their parents (n 47417) from seven
provinces in China, September—November 2013

Total Boys (50-7 %) Girls (49-3%)
Characteristic n % n % n % Pt
Age (years) <0-001
6-0-8-9 15451 32:6 8037 335 7414 316
9-0-11-9 12096 25.5 6441 26-9 5655 241
12.0-14.9 11423 241 5665 23-6 5758 246
15.0-17-9 8447 17-8 3828 16 4619 197
Area 0-688
Urban 29225 61-6 14753 615 14472 617
Rural 18192 384 9218 38-5 8974 38-3
Paternal education level 0-092
Junior high school or below 19556 422 9992 426 9564 41.7
Senior high school or junior college 19916 429 10023 427 9893 431
College or above 6909 149 3433 146 3476 15.2
Maternal education level 0-033
Junior high school or below 21319 46-0 10910 46-6 10409 45.4
Senior high school or junior college 19368 41.8 9676 41.3 9692 423
College or above 5656 12. 2826 121 2830 12
Monthly family income 0-030
<5000 RMB 12824 312 6238 30-6 6586 319
5000-8000 RMB 7790 190 3916 19:2 3874 18-8
>8000 RMB 8607 21.0 4313 211 4294 20-8
Refuse to disclose 11816 28-8 5942 291 5874 285
Paternal weight status 0-139
Underweight 997 22 479 21 518 23
Healthy weight 21734 48-4 10941 481 10793 48-7
Overweight 17058 38-0 8667 381 8391 378
Obese 5121 11-4 2642 11-6 2479 11.2
Maternal weight status 0-003
Underweight 3223 72 1707 75 1516 6-8
Healthy weight 31528 70-0 15951 70-2 15577 69-9
Overweight 8568 190 4261 187 4307 19-3
Obese 1692 3-8 814 36 878 39

tDifferences in characteristic variables between boys and girls were evaluated using Pearson x* tests; P<0-05 indicates significance.

Table 2 Parental perception of their child’s weight by the child’s self-perception and measured weight status; children aged 6—17 years and
their parents (n 47 417) from seven provinces in China, September-November 2013

Child’s self-perception of weight

Underweight Healthy weight Overweight Total

Parental perception n % n % n % n %
Measured underweight (n 3144)

Underweight 2048 67-9 186 62 18 0-6 2326 74-0

Healthy weight 369 122 188 62 12 04 606 193

Overweight 158 5.2 22 07 17 0-6 212 6-7
Measured healthy weight (n 32564)

Underweight 6470 207 2280 73 311 1.0 9462 291

Healthy weight 3383 10-8 13203 42.3 2510 8.0 19795 60-8

Overweight 727 2-3 1206 39 1150 37 3307 102
Measured overweight (n 11709)

Underweight 71 0-6 147 1-3 303 2.7 561 4.8

Healthy weight 142 13 2208 197 1911 170 4461 381

Overweight 73 0.7 631 5.6 5743 511 6687 571
Overall (n 47 417)

Underweight 8589 189 2613 57 632 1.4 12349 260

Healthy weight 3894 8-6 15599 343 4433 9.7 24862 524

Overweight 958 21 1859 41 6910 15.2 10206 215
their child’s weight. Furthermore, healthy-weight children Table 4 shows the associations between parental per-
were more likely to be underestimated if their respective ception of child weight and weight-related parenting
mothers were underweight (AOR=1-15, 95% CI 1-03, behaviours. In total, a large majority of the parents
1.27; Table 3). reported that they prepared breakfast for their child
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Table 3 Correlates of parental underestimation of their child’s weight (v. accurate estimation); children aged 6-17 years and their parents
(n 47 417) from seven provinces in China, September—-November 2013

Healthy-weight children (n 29257)t Overweight children (n 11 709)

Crude model Adjusted modelt Crude model Adjusted modelt
OR 95% Cl OR 95% Cl OR 95% Cl OR 95% ClI

Age (years) 0-92** 091, 0-92 0-90** 0-88, 0-92 0-93** 091, 0-94 0-76 0-74, 0-79
Gender

Boys 1.00 Ref. 1.00 Ref. 1.00 Ref. 1.00 Ref.

Girls 0-58** 0-55, 0-60 0-40** 0-38, 0-42 0-80** 0-74, 0-86 0-38** 0-34, 0-41
Child BMI Z-score 0-25** 0-24, 0-26 0-19** 0-18, 0-20 0-35** 0-32, 0-37 0-18** 0-16, 0-20
Area

Urban 1.03 0-98, 1-09 0-81 0-58, 1-13 1.05 098, 1-13 1.02 047, 2.20

Rural 1.00 Ref. 1.00 Ref. 1-00 Ref. 1-00 Ref.
Paternal education level

Junior high or below 1-00 Ref. 1-00 Ref. 1-00 Ref. 1-00 Ref.

Senior high or junior college 1.08** 1.02, 1-13 1.07 099, 1-16 0-95 0-87, 1-03 1-01 0-89, 1-14

College or above 1.08* 1.01, 117 110 0-98, 1-25 1.05 0-94, 117 1.02 0-85, 1-22
Maternal education level

Junior high or below 1.00 Ref. 1.00 Ref. 1.00 Ref. 1.00 Ref.

Senior high or junior college 1.03 0-98, 1-09 0-96 0-89, 1-04 1.02 0-95, 1-11 1.06 0-94, 1-20

College or above 1.01 0-93, 1-09 0-92 0-81, 1-04 117 1.04, 1-31 111 092, 1-35
Monthly family income

<5000 RMB 1.00 Ref. 1.00 Ref. 1-00 Ref. 1.00 Ref.

5000-8000 RMB 1.06 099, 1-15 097 0-89, 1-07 0-80** 0-72, 0-90 0-92 0-80, 1-06

>8000 RMB 113+ 1.05, 1-22 0-99 0-90, 1-09 0-71** 0-64, 0-79 0-96 0-83, 1-12

Refuse to answer 1.05 098, 1-13 0-98 0-90, 1-06 0-79** 0-72, 0-88 0-99 0-87, 1-12
Paternal weight status

Underweight 115 0-98, 1-36 1.05 0-87, 1-26 0-92 0-66, 1-27 1.02 0-69, 1-52

Healthy weight 1.00 Ref. 1.00 Ref. 1.00 Ref. 1.00 Ref.

Overweight 0-86™* 0-81, 0:91 1.05 098, 1-12 0-85** 078, 0-92 091 0-82, 1-01

Obese 0-66™* 0-60, 0-73 0-90 0-81, 1-01 0.77** 0-69, 0-86 0-88 0-77, 1-00
Maternal weight status

Underweight 1.53** 1-40, 1-68 1-15* 1.03, 1-27 114 0-94, 1-37 095 076, 1-20

Healthy weight 1.00 Ref. 1.00 Ref. 1-00 Ref. 1.00 Ref.

Overweight 0-75** 0-70, 0-81 1.02 0-94, 1-10 0-90* 0-83, 0-99 1.03 093, 1-15

Obese 0-74** 0-63, 0-87 110 0-92, 1-32 0-74** 0-63, 0-87 0-99 0-81, 1-21

Ref., referent category.
OR and 95 % CI were derived from binary logistic regression analysis.
*P<0.-05, *P<0-01.

tHealthy-weight children who were overestimated by parents are excluded from the analysis (n 3684, 10-3 % of healthy-weight children).

}Adjusted for each other, region and school.

(90-0%) and restricted their screen time (92-4%). Over
half of the parents bought soft drinks for their child
(55-9%) and nearly one-third stored soft drinks at home
(31-1%). Of the parents, 56-3% never or seldom restricted
exercise time of their child. A substantial proportion
of the parents set apart exercise time for their child
(81:1%) and 57-1% of parents exercised with their
child over the past week. Parental perception that their
child was of healthy weight, regardless of the actual
weight status, was positively associated with exercising
with the child and setting apart the child’s exercise time.
For underweight children, parental overestimation was
negatively associated with buying soft drinks for the child.
For healthy-weight children, accurate parental perception
was positively associated with parents preparing breakfast
for the child and restricting their screen time and
negatively associated with storing soft drinks at home.
For overweight children, parental underestimation was
positively associated with parents preparing breakfast
for them.
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The majority of the children consumed <1 serving meat
products/d (73-1 %), had breakfast every day (84-8 %), and
spent <2h/d on screen time (77-2%) and <2h/d on
homework time (66-8%). But only a minority of children
consumed >2 servings fruits/d (25-6%), >3 servings
vegetables/d (19:-6%) or accomplished >1h MVPA/d
(31-2%). A substantial proportion of children consumed
soft drinks (33-9%), high-energy snacks (25-5%), fried
food (43-0%) and Western fast foods (51-9%). Parental
accurate estimation of healthy-weight children was
positively associated with the child consuming >2 servings
fruits/d and <1 serving meat products/d, having breakfast
every day, avoiding fried food, accomplishing >1h
MVPA/d and spending <2h/d on screen time and <2h/d
on homework time. In addition, parental underestimation
of overweight children was positively associated with
the child consuming <1 serving meat products/d, avoiding
soft drinks and spending <2h/d on screen time, but
negatively associated with avoiding Western fast
foods (Table 5).
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Table 4 Associations between parental perception of their child’s weight and weight-related parenting behaviours; children aged 6-17 years
and their parents (n 47 417) from seven provinces in China, September—November 2013

Parental perception

Total Underestimate  Accurate  Overestimate  Underestimate Overestimate
Behaviour items n % n % n % n % OR 95%Cl OR 95%Cl
Underweight children (n 3144)
Prepares breakfast for child 2861 91-6 - 2116 915 745 916 - 1.08 077,153
(always, often or sometimes)
Stores soft drink at home 2167 692 - 1610 695 557 684 - 110 0-90, 1-36
(never or seldom)
Buys soft drinks for child 1342 42.9 - 983 42.5 359 44.2 - 1.25* 1.03, 1.52
(never or seldom)
Exercises with child (>0 h/d) 1671 56-3* - 1219 551 452 599 - 1-43** 1.16, 177
Restricts child’s exercise time 1708 54.7 - 1270 549 438 539 - 1.07 0-88, 1-30
(never or seldom)
Sets apart child’s exercise time 2510 80-6** - 1827 79-1 683 848 - 1-49** 1.15, 1.94
(always, often or sometimes)
Restricts child’s screen time (yes) 2854 91.7 - 2101 912 753 928 - 118 082, 1-70
Healthy-weight children (n 32564)
Prepares breakfast for child 29119 90.0** 8467 90-0 17772 904 2880 875 095 0-87,1.03 0-79** 0-70, 0-89
(always, often or sometimes)
Stores soft drinks at home 22355 69-0* 6476 688 13663 694 2216 67-3 095 090, 1-00 0-90** 0-83, 0-97
(never or seldom)
Buys soft drinks for child 14174 437 4128 438 8623 438 1423 432 096 091,101 1.02 094,110
(never or seldom)
Exercises with child (>0h/d) 17298 56-1** 5002 558 10697 572 1599 506 0-80** 0-75, 0-84 0-90* 0-83, 0-98
Restricts child’s exercise time 18235 56-3* 5194 553 11211 57.0 1830 557 099 094,1-04 098 091, 1-06
(never or seldom)
Sets apart child’s exercise time 26211 81-1** 7536 80-3 16102 820 2573 783 0.-82** 0-77,0-88 0-83** 0.75, 0-91
(always, often or sometimes)
Restricts child’s screen time (yes) 29813 92.3** 8753 932 18086 921 2974 907 096 0-87,1.06 0-85* 0.74, 097
Overweight children (n 11 709)
Prepares breakfast for child 10429 89.7** 4566 915 5863 88-3 — 1.34* 1.17,1.54 -
(always, often or sometimes)
Stores soft drinks at home 7972 684 3460 69-3 4512 677 - 1.01 093, 1-10 -
(never or seldom)
Buys soft drinks for child 5287 454* 2324 465 2963 445 - 1.02 094, 1-11 -
(never or seldom)
Exercises with child (>0h/d) 6697 59.9** 3002 630 3695 57-6 - 1-19** 1.09, 1-30 -
Restricts child’s exercise time 6570 56-4** 2738 549 3832 576 - 096 089, 1-04 -
(never or seldom)
Sets apart child’s exercise time 9420 81-1** 4148 83:2 5272 796 - 1.30" 1.17, 1-44 -
(always, often or sometimes)
Restricts child’s screen time (yes) 10809 93.0 4654 934 6155 92.7 - 094 080, 1-11 -

Differences in behaviour items between parental perception groups were evaluated using Pearson y? tests.
OR and 95 % CI were derived from binary logistic regression analysis, in which the dependent variable is the single behaviour item. Both underestimation and
overestimation groups are compared with the accurate estimation group, while adjusting for age, gender, region and school.

*P<0-05, *P<0-01.

Discussion

The current national study indicated that nearly 40% of
school-aged children and adolescents had their weight
status misperceived by their parents, among which
underestimation was much more prominent than over-
estimation. Higher probabilities of parental under-
estimation were found for younger children, boys and
children with a lower BMI Z-score. The parents who
perceived their child as having a healthy weight, whether
accurately or not, tended to behave better on certain
weight-related parenting behaviours. Moreover, the chil-
dren who were perceived as having a healthy weight were
more likely to behave healthily on certain weight-related
behaviours.
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Only 60-8% of Chinese parents accurately perceived
their child’s weight, which was lower than the percentage
in a representative sample of US children (74 %), indi-
cating that Chinese parents should improve in identifying
the weight of their child. Specifically, approximately 43 %
of the parents failed to recognize the overweight status of
their child, although this value is lower than the estimated
percentages from two meta-analyses (51 and 62%,
respectively)®” and previous studies of Chinese children
(89 and 72 %, respectively)'®”. A traditional belief exists
in China that being fat reflects affluence, which may have
led Chinese mothers to consider that being overweight is
not a big health issue’®. Furthermore, the epidemic of
overweight in Chinese children may have ‘normalized’ this
health condition and contributed to parents’ inability to
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Table 5 Associations between parental perception of their child’s weight and the child’s weight-related behaviours; children aged 6-17 years
and their parents (n 47 417) from seven provinces in China, September—November 2013

Parental perception

Total Underestimate  Accurate  Overestimate  Underestimate Overestimate
Behaviour item n % n % n % n % OR 95%Cl OR 95%Cl
Underweight children (n 3144)
Fruits (>2 servingst/d) 724 24.2* - 512 231 212 276 - 1.05 084, 1.32
Vegetables (>3 servingst/d) 590 197 - 432 1944 158 207 - 1.05 082,134
Meat products (<1 servingt/d) 2094 70-3** - 1517 685 577 755 - 1.03 082,130
Breakfast (=7 d/week) 2572 84.8** - 1947 863 625 806 - 091 069, 119
Soft drinks (=0 cup/week) 1067 36-3 - 806 367 261 351 - 1.04 084,129
High-energy snacks (=0 d/week) 740 24-6 - 550 245 190 249 - 113 090, 143
Fried food (= 0time/week) 1351 45.3** - 1039 468 312 411 - 094 077,115
Western fast foods (=0time/week) 1552 52.1** - 1122 505 430 568 - 1.04 085,127
MVPA (>1h/d) 816 29-6 - 592 287 224 324 - 110 0.87,1-38
Screen time (<2h/d) 2102 78-1** - 1599 793 503 744 - 089 068,117
Homework time (<2 h/d) 1963 66-5** - 1429 650 534 708 - 110 086, 1-39
Healthy-weight children (n 32564)
Fruit (>2 servings/d) 7820 25-2** 2102 234 4922 259 796 259 0-89** 0-84,0.95 091 0-83, 1-00
Vegetable (>3 servings/d) 5984 19.3** 1641 182 3678 194 665 215 097 090,103 1.01 092, 112
Meat products (<1 servings/d) 22676 73-2** 6421 715 13914 735 2341 763 094 088,1.00 098 0-89, 1-08
Breakfast (=7 d/week) 26552 846" 7859 86-3 16259 847 2434 784 096 0-89, 1.04 0-83** 0.75, 0-92
Soft drinks (=0 cup/week) 10385 34-1 2992 339 6424 344 969 325 095 090,100 093 0-85, 1-01
High-energy snacks (=0 d/week) 7785 25.0* 2316 256 4754 249 715 233 100 094,1.06 093 0-84,1-02
Fried food (=0 time/week) 13391 43.1** 3967 44.0 8261 435 1163 378 096 0-91,1.01 0-89** 0-82, 0-97
Western fast foods (=0time/week) 16041 51.7** 4564 507 9799 51.7 1678 54.8 096 091,1.01 095 087, 1.03
MVPA (>1h/d) 8809 30-8* 2441 295 5503 314 865 310 0-89** 084,095 096 0-88, 1-06
Screen time (<2h/d) 21471 771 6167 77.0 13382 779 1922 722 095 0-89, 1.02 0-85** 0-77, 0-94
Homework time (<2 h/d) 20321 666 6151 698 12302 658 1868 619 1-00 0:94,1.06 0-87** 0-79, 0-96
Overweight children (n 11709)
Fruits (>2 servings/d) 3022 27-1* 1348 283 1674 262 - 1.06 097,117 -
Vegetables (>3 servings/d) 2297 20-6 981 206 1316 20-5 - 097 0-88, 1-08 -
Meat products (<1 servings/d) 8171 735 3596 76-0 4575 716 - 117 1.06, 1-29 —
Breakfast (=7 d/week) 9633 855 4128 86-1 5505 85-0 - 1.06 094, 120 -
Soft drinks (=0 cup/week) 3588 32.8** 1648 354 1940 30-8 - 1-11* 1.01, 1.21 -
High-energy snacks (=0 d/week) 3052 27-3 1282 270 1770 275 - 095 0-86, 1-04 -
Fried food (=0 time/week) 4739 424 1983 417 2756 429 - 097 0-89, 1-06 -
Western fast foods (=0time/week) 5823 52.2 2448 51.7 3375 526 - 0-91* 0-84, 0-99 -
MVPA (>1h/d) 3390 32.8* 1379 315 2011 338 - 1.00 091,110 -
Screen time (<2 h/d) 7910 77-3** 3425 786 4485 76-4 - 1.18** 1.06, 1-31 -
Homework time (<2 h/d) 7433 67-4** 3311 705 4122 651 - 1.06 096, 1-16 -

MVPA, moderate-to-vigorous physical activity.

Differences in behaviour items between parental perception groups were evaluated using Pearson x tests.
OR and 95 % CI were derived from binary logistic regression analysis, in which the dependent variable is the single behaviour item. Both underestimation and
overestimation groups are compared with the accurate estimation group, adjusting for age, gender, region and school.

*P<0-05, *P<0-01.

1A serving of fruit or vegetable is equivalent to 100 g, whereas a serving of meat product is equivalent to 75g.

recognize that their child is overweight'®’. Parental una-
wareness of their child’s overweight status draws attention
since it may pose barriers for parents to take measures to
address the problem. Moreover, parental underestimation
may influence overweight children’s self-assessment of
their weight, as well as their desire to lose weight
and improve their lifestyle®®. In addition, a substantial
proportion (29 %) of parents underestimated the healthy-
weight status of their child, which is much higher than the
percentages in a meta-analysis (14%)” and a US study
(10%)®. Parental underestimation of healthy-weight
children also warrants attention, because this may lead
parents to encourage their child to consume extra food to
facilitate weight gain, thereby elevating the child’s risk of
future obesity'*”. We observed a similar distribution in
weight perception between the children themselves and
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their parents (approximately 68% of children received
concordant perceptions), indicating that weight percep-
tion from parents and children were closely related, which
was supported by previous studies'®2® Interventions
targeting either parental or self-perception of child weight
should take the potential interaction into account.

When assessing the correlates of parental under-
estimation, we found that parents were more likely to
underestimate the weight status of younger children,
which was supported by other studies’®®. A possible
explanation is that weight increase in younger children
indicates good nutrition and parents believe that their
child could grow out of the excess weight condition. In
a qualitative study, low-income mothers described over-
weight pre-school children as ‘thick’ or ‘solid’ and tended
to not believe that the children were overweight so long as
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they were physically active and had a good appetite®®.

Another study also demonstrated that parents tended to
normalize their pre-school child’s excess body weight as
‘toddler pudge’ or ‘cute baby fat®”. Considering that
overweight in early childhood can persist into later life®® |
early identification of overweight may present crucial
opportunities for obesity prevention and intervention.

Furthermore, parents were more likely to underestimate
the weight of boys than of girls, which was consistent with
some”*Y but not all literature™"®. Although this trend may
be affected by gender difference in body composition®?,
it is more possible to be explained by differential social
norms about the ideal body size for boys and girls.
Healthy-weight girls tend to be perceived as having a
healthy weight or even slightly overweight according to
the social desire for slimness, whereas healthy-weight
boys may be considered thin because the expectation for
boys is that they should be big and strong”. Boys
perceived as underweight may be encouraged to eat
a substantial amount of food to gain a larger body size,
placing them at a higher risk of being overweight.

Parents tend to be most influential in shaping the life-
style of their child, especially their eating behaviours and
determining what food is available for them. In our study,
it was noticed that over half of the parents bought soft
drinks for their child and that nearly one-third stored soft
drinks at home. Given that the consumption of sugar-
sweetened beverages has been proved to be positively
associated with obesity®®, Chinese parents should be
educated about the harmfulness of soft drinks.

Although parents’ awareness of their child’s weight is
suggested to be an important first step for the child’s
enrolment in an obesity management programme(5), the
relationship between parental perception of child weight
and weight-related parenting behaviours was seldom dis-
cussed'*131®  Contrary to popular belief, we found that
parents who accurately recognized that their child was
overweight were less likely to prepare breakfast for them,
exercise with them and set apart exercise time for them.
Similarly, parents who misperceived their healthy-weight
child as being overweight were less likely to prepare
breakfast for them, exercise with them, set apart exercise
time for them and restrict their screen time, but were more
likely to store soft drinks for them. These results imply that
parental recognition that their child is overweight, accurate
or not, may be an insufficient motivation to change
parenting behaviours regarding their child’s weight.
Alternatively, those who accurately perceived their child’s
overweight status may have improved their weight-related
parenting behaviours, but the changes were too slight to
be detected. Jaballas et al. reported that 40 % of parents
who considered their child as overweight believed that
overweight was a condition that would be outgrown®®.
Psychological factors such as belief and confidence may
also mediate in the association between the perception
and implementation of behaviours. Parents who perceive
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their child as overweight may lack intention to improve
their child’s weight or do not believe that they can change
it through effort. Another possible explanation is that an
accurate identification of their child being overweight is
not a prerequisite for parents to improve weight-related
health behaviours, which may likely be universal to all
parents (i.e. most parents want their child to be
healthy)'?. Thus, more research is warranted to clarify
the associations between parental perception and
weight-related parenting behaviours and to explore the
potential barriers.

Regarding the child’s weight-related behaviours,
overweight children who were accurately recognized by
parents tended to consume more meat products, soft
drinks and spend more screen time than those who were
underestimated by parents. In addition, children of healthy
weight but wrongly considered overweight were more
likely to skip breakfast, consume fried food, and spend
more screen and homework time. A hypothesis is that
children who are perceived by parents as overweight may
have certain undesirable behavioural characteristics
themselves, such as consuming more meat and fried food.
A qualitative study by Jain et al. revealed that children
were not believed to be overweight by their mother if they
were active and had a healthy diet®®. Furthermore, two
longitudinal studies in Dutch and Australian children
showed that parental identification of their child being
overweight was not protective against further weight
2ain®3® An important gap exists between parental
recognition of their child’s overweight/obesity and
improvement in weight-related parenting behaviours or
child behaviours. This implies that health education tar-
geting parents to correctly identify their child’s overweight
or obesity alone is not sufficient to improve parenting
behaviours and child behaviours. Therefore, future obesity
intervention involving parents should motivate them on
how to promote healthy behaviours of their children or
directly engage children in healthy diet and exercise with
the involvement of their parents. Although parents hold
responsibility of lifestyle guidance for their child, the wider
environment beyond the family can still weaken parental
influences. Digital marketing techniques using social
networking software and mobile phone apps give food
and beverage industries access to children without
parental oversight®”.

From another point of view, parental underestimation of
healthy-weight children was negatively associated with
the children consuming more fruits and less meat products
and taking more MVPA. This should be taken into
consideration, since less fruit and more meat intake and
shorter time of MVPA might lead to higher obesity risk.
Yet, given the current cross-sectional design, additional
research using longitudinal data is needed to provide
better insight into the influence of parental perception
of their child’s weight on the child’s weight-related
behaviours over time.
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The current study presents two strengths. First, we
investigated parental perception of child’s weight in a
large national sample in Chinese children. Second, we
examined parental perception of child’s weight in relation
to both weight-related parenting behaviours and child’s
behaviours, which has been investigated only in very
limited studies. Since a considerable proportion of parents
misperceived their child’s actual weight, it makes sense to
examine the relationship between parental misperception
and parenting behaviours and child’s behaviours that
could impact child’s weight. Nevertheless, limitations
should be considered when interpreting the findings. First,
the cross-sectional design determines that one should
be very careful when examining the directionality of
associations between parental misperception and weight-
related parenting behaviours or child behaviours. Second,
children’s weight-related behaviours were measured with
questionnaires, which might lead to information bias.

Conclusion

Parental underestimation of child’s weight was prominent
among healthy-weight and overweight Chinese children.
Higher probabilities of parental underestimation were
found among younger children, boys and children with a
lower BMI Z-score. Parents’ correct recognition that their
child was overweight did not appear to translate into
healthier changes in weight-related parenting behaviours
or the child’s behaviours. Future obesity intervention
involving parents should motivate them on how to pro-
mote their child’s healthy behaviours or directly engage
the child in healthy diet and exercise with parents’
involvement.
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