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Abstract

Background: Parental misperception of child weight status may influence feeding prac-
tices, with implications for early prevention of childhood obesity. This study compared
verbal and visual assessments of parental perception and misperception of preschool chil-
dren’s weight status and examined associations between method-specific parental weight
underestimation and feeding practices. Methods: This cross-sectional study included
520 parent–child dyads in Shanghai, China. Parental perception was assessed using a
verbal item and visual silhouettes and compared with objectively measured child weight
status. Agreement with actual weight status, overall perception patterns, and differences
in underestimation between methods were examined using kappa statistics, Bowker’s
test, and McNemar’s test, respectively. Associations between method-specific underesti-
mation and feeding practices were examined using multivariable linear regression with
false discovery rate (FDR) correction. Results: Agreement with actual weight status was
limited for both methods and lower for visual than verbal assessment (quadratic weighted
κ = 0.21 vs. 0.37). Underestimation was more common with visual than verbal assessment
in the overall sample (45.1% vs. 37.8%, p < 0.001), particularly among children with over-
weight or obesity (87.5% vs. 43.2%, p < 0.001). Verbal underestimation was associated
with lower scores for content-restricted feeding (adjusted β = −0.159, 95% CI: −0.312 to
−0.005, p = 0.043) and behavior-restricted feeding (adjusted β = −0.129, 95% CI: −0.252 to
−0.007, p = 0.038), whereas visual underestimation was not consistently associated with
feeding practices. However, neither verbal association remained statistically significant
after FDR correction (both adjusted p = 0.203). Conclusions: Verbal and visual assessments
showed different patterns of parental weight perception and misperception and different
associations between parental underestimation and feeding practices. Appropriate tool
selection may support parental recognition of children’s weight status and feeding-related
guidance for early prevention of childhood obesity.
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1. Introduction
Childhood overweight and obesity remain major public health challenges world-

wide [1]. In China, between 1990 and 2022, obesity prevalence increased from 0.6% to
7.7% among girls and from 1.3% to 15.2% among boys [2]. Early prevention is particularly
important during the preschool years, when children have limited autonomy over food
choices and parents play a central role in shaping their dietary environments and feeding
practices [3]. In this context, parental perceptions of children’s weight may be associated
with weight-related concerns and feeding practices [4,5].

Parental perception of child weight encompasses judgments about a child’s weight
status, body size, and body shape [6]. Yet parents’ perceptions of their children’s weight
do not always align with objective anthropometric assessments [7]. Such discrepancies,
referred to as parental weight misperception, may involve underestimation or overesti-
mation. Underestimation is more common, particularly among parents of children with
overweight or obesity and among parents of younger children [7–9].

Two commonly used approaches to assessing parental weight perception are verbal
and visual assessments. Verbal assessments ask parents to classify their child’s weight
status using categorical labels, whereas visual assessments ask parents to select a body
silhouette or image that best represents their child’s body size and shape [8]. Although
both approaches assess parental weight perception, they capture related but not necessarily
equivalent aspects of this construct. Previous studies have compared the agreement of
verbal and visual assessments with objectively measured weight status, but findings remain
inconsistent. Some studies have reported better agreement for verbal assessments, others
for visual assessments, and still others have found comparable performance [8,10–18].
However, studies directly comparing the agreement of verbal and visual assessments
with objectively measured weight status among parents of Chinese preschool children
remain limited.

One previous study among Mexican mothers extended these comparisons by exam-
ining associations between method-specific underestimation and feeding practices [11].
Because the two approaches elicit different types of judgments, they may identify dif-
ferent patterns of underestimation, which may also show different associations with
feeding practices. However, evidence on associations between method-specific parental
weight underestimation and feeding practices remains limited, particularly among Chinese
preschool children.

Therefore, this study aimed to (1) compare verbal and visual assessments of parental
perception and misperception of child weight status among Chinese preschool children
and (2) examine associations between method-specific parental weight underestimation
and parental feeding practices.

2. Methods
2.1. Study Design and Participants

This questionnaire-based cross-sectional study was conducted between December 2021
and January 2022 in eight kindergartens in Pudong New Area, Shanghai, China. Parent–
child dyads were recruited using convenience sampling. Parents (mothers or fathers) of
preschool children aged 3–6 years were eligible if they were the respondent completing
the questionnaire and were the primary caregiver responsible for the child’s daily feeding.
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Parents were also required to have sufficient Chinese proficiency to complete the survey.
Children were excluded if they had experienced conditions affecting appetite within the
past month (e.g., fever, allergies, or gastrointestinal discomfort), or had psychiatric, neuro-
logical, or chronic physical conditions that could influence eating behavior. Parents who
declined participation were not enrolled.

Of the participants in a larger research project, 568 parent–child dyads met the eligibil-
ity criteria for the present study. Questionnaires were excluded if they showed patterned
responses, contained extreme values, or had more than 20% missing data in variables used
in this study. After excluding 48 questionnaires, 520 were included in the analytic sample.
Based on 18 study-relevant variables and a conventional criterion of 10–20 observations
per variable, an approximate sample-size range of 180–360 participants was estimated.
The final sample size of 520 exceeded this range. No formal a priori power calculation
was performed for the present study. This study was approved by the Ethics Commit-
tee of Shanghai Jiao Tong University School of Medicine (SJUPN-201908; approval date:
3 December 2019).

2.2. Actual Child Weight Status

Children’s height (cm) and weight (kg) were measured by trained child healthcare
professionals using standardized anthropometric procedures. BMI-for-age z-scores (BAZ)
were calculated using WHO Anthro for children aged <5 years and WHO AnthroPlus for
those aged ≥5 years. According to the 2007 WHO growth standards and references, child
BAZ was treated as a categorical variable in this study: underweight (BAZ < −2), normal
weight (−2 ≤ BAZ ≤ 1), or overweight/obesity (BAZ > 1) [19,20].

2.3. Parental Perception of Child Weight Status

Verbal and visual assessments were used to assess parental perception of child
weight status.

For verbal assessment, one item from the Chinese version of the Child Feeding Ques-
tionnaire (C-CFQ) was used [21]. Parents were asked to classify their child’s current
weight status as “markedly underweight”, “underweight”, “average”, “overweight”, or
“markedly overweight”. Responses were categorized as perceived underweight (“markedly
underweight” or “underweight”), perceived normal weight (“average”), or perceived over-
weight/obesity (“overweight” or “markedly overweight”). This item was taken from the
perceived child weight dimension of the C-CFQ. In the validation study, this dimension
showed a Cronbach’s α of 0.817 and a test–retest reliability of 0.936.

For visual assessment, a set of age- and sex-specific child body silhouettes developed
by Warschburger and Kröller was used [22]. Parents were asked to select the silhouette that
best represented their child’s current body size and shape. Responses were categorized
as perceived underweight (first two silhouettes, corresponding to the 3rd and 10th BMI
percentiles), perceived normal weight (middle three silhouettes, corresponding to the 25th,
50th, and 75th BMI percentiles), or perceived overweight/obesity (last two silhouettes,
corresponding to the 90th and 97th BMI percentiles). The silhouettes were developed based
on child anthropometric data and represent age- and sex-specific BMI percentile categories.
Expert evaluation in the original study supported their content validity, with 86–91% of
experts correctly ordering the silhouettes and perfect agreement in classifying silhouettes
into underweight, normal-weight, and overweight categories. Before use in the present
study, the silhouettes were reviewed by local child healthcare professionals involved in the
study and considered contextually appropriate for assessing body size and shape among
Chinese preschool children.
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2.4. Parental Misperception of Child Weight Status

Parental perception of child weight status was compared with the child’s actual
weight status. Perception was considered an accurate estimation when the perceived
weight category matched the actual weight category. Underestimation was defined as
perceiving the child’s weight status as lower than the actual category (i.e., perceiving
a child with normal weight as underweight or a child with overweight/obesity as normal
weight or underweight), whereas overestimation was defined as perceiving it as higher
than the actual category.

2.5. Parental Feeding Practices

Parental feeding practices were assessed using selected items from the Chinese
Preschoolers’ Caregivers’ Feeding Behavior Scale (CPCFBS) [23] and the C-CFQ [21]. A
total of 27 items were used to measure six feeding practices: content-restricted feeding
(CPCFBS), encourage healthy eating (CPCFBS), behavior-restricted feeding (CPCFBS), use
of food as a reward (C-CFQ), forced feeding/pressure to eat (CPCFBS and C-CFQ), and
supervise eating (CPCFBS). All items were rated on a 5-point Likert scale ranging from
1 (never) to 5 (always). Mean scores were calculated for each feeding practice, with higher
scores indicating greater use of the corresponding practice. Both source instruments have
been previously developed or validated among Chinese caregivers or parents of preschool
children. For CPCFBS, the five dimensions used in the present study showed Cronbach’s α
coefficients ranging from 0.65 to 0.88, split-half reliability ranging from 0.68 to 0.88, and
test–retest reliability ranging from 0.65 to 0.84. For C-CFQ, the food-as-reward and pressure-
to-eat dimensions showed Cronbach’s α coefficients of 0.695 and 0.747, respectively, and
test–retest reliability coefficients of 0.873 and 0.934, respectively.

2.6. Sociodemographic Measures

Based on the previous literature [24] and the aims of the present study, the following
sociodemographic characteristics were assessed through the questionnaire: child age, child
sex, breastfeeding duration, only-child status, parental age, parental sex, parental height
and weight, parental education level, and annual household income. Parental BMI was
calculated from self-reported height and weight.

2.7. Statistical Analysis

Descriptive analyses were conducted for sociodemographic characteristics, parental
perception and misperception of child weight status, and feeding practice scores. Continu-
ous variables were presented as means and standard deviations (SDs), while categorical
variables were summarized as counts and percentages.

Agreement between parental perception and children’s actual weight status was
assessed separately for verbal and visual assessments using unweighted and quadratic
weighted kappa statistics. Differences between verbal and visual assessments in overall
perception patterns, including underestimation, accurate estimation, and overestimation,
were examined using Bowker’s test. Differences between verbal and visual assessments in
underestimation were examined using McNemar’s test in the overall sample and within
strata of actual child weight status, comparing underestimation with non-underestimation
(accurate estimation and overestimation combined).

To examine associations between parental weight misperception and feeding practices,
linear regression analyses were conducted separately for verbal and visual assessments.
Because of the small sample sizes in certain categories, children with actual underweight
(n = 1) and cases of parental overestimation (n = 2 for visual assessment and n = 14 for
verbal assessment) were excluded from the regression analyses. Therefore, parental weight
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misperception was operationalized as underestimation compared with accurate estimation
in these models.

Bivariate linear regression analyses were first performed to obtain crude estimates.
Multivariable linear regression models were then adjusted for six core covariates selected
based on the prior literature and theoretical relevance: child age, child sex, child BAZ,
parental BMI, parental education level, and annual household income [24]. Sensitivity
analyses additionally adjusted for four further covariates: breastfeeding duration, only-
child status, parental age, and parental sex. Model fit was summarized using R2, and
multicollinearity was assessed using variance inflation factors (VIFs).

For the main adjusted regression models with six covariates, the Benjamini–Hochberg
false discovery rate (BH-FDR) correction was applied to the p-values of the 12 main associa-
tions (six feeding practices × two assessment methods) to account for multiple comparisons,
while a forest plot was used to visualize the corresponding regression coefficients and 95%
confidence intervals (CIs).

Analyses of parental perception and misperception used observed complete data for
the variables required in each specific analysis. Therefore, denominators varied across
analyses. Complete-case analysis was applied separately for each regression model. To
assess the potential influence of missing data, multiple imputation by chained equations
was conducted as a sensitivity analysis for the main adjusted regression models, using
20 imputed datasets and pooling estimates according to Rubin’s rules. Analyses were
conducted using R version 4.5.3 and RStudio version 2026.04.0+526. All statistical tests
were two-sided, and a p-value < 0.05 was considered statistically significant.

3. Results
3.1. Sociodemographic Characteristics

A total of 520 parent–child dyads were included in the analysis (Table 1). The mean
age of children was 58.01 months (SD = 10.58), and 47.3% were boys. Most children were of
normal weight (82.2%), while 17.6% had overweight or obesity. Among respondent parents,
74.6% were mothers and 25.4% were fathers. The mean age of respondent parents was
36.55 years (SD = 4.76), and 28.3% had overweight or obesity. Overall, 75.6% of children
had been breastfed for at least 6 months, and 54.3% were only-children. Most parents had
a college education or above (86.3%), and 62.1% of households reported an annual income
above 300,000 RMB.

Table 1. Sociodemographic characteristics of participants (n = 520).

Variable n (%) or Mean ± SD

Child characteristics
Age (months) (n = 508) 58.01 ± 10.58
Sex

Male 246 (47.3)
Female 274 (52.7)

Weight status (BAZ) (n = 505)
Underweight (BAZ < −2) 1 (0.2)
Normal weight (−2 ≤ BAZ ≤ 1) 415 (82.2)
Overweight/obesity (BAZ > 1) 89 (17.6)

Breastfeeding duration (n = 517)
<6 months 126 (24.4)
6–12 months 249 (48.2)
>12 months 142 (27.5)
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Table 1. Cont.

Variable n (%) or Mean ± SD

Only child (n = 516)
Yes 280 (54.3)
No 236 (45.7)

Parental characteristics
Respondent

Mother 388 (74.6)
Father 132 (25.4)

Age (years) (n = 506) 36.55 ± 4.76
Weight status (BMI) (n = 506)

Underweight (<18.5 kg/m2) 41 (8.1)
Normal weight (18.5–23.9 kg/m2) 322 (63.6)
Overweight/obesity (≥24 kg/m2) 143 (28.3)

Education level (n = 517)
High school or below 71 (13.7)
College or above 446 (86.3)

Annual household income (n = 485)
≤300,000 RMB 184 (37.9)
>300,000 RMB 301 (62.1)

3.2. Weight Perception and Misperception

Overall agreement between parental perception and children’s actual weight status
was limited for both assessment methods and was lower for visual than verbal assessment
(Table 2). Quadratic weighted kappa indicated fair agreement for verbal assessment
(κ = 0.37, p < 0.001) and weaker agreement for visual assessment (κ = 0.21, p < 0.001).
Unweighted kappa indicated fair agreement for verbal assessment (κ = 0.21, p < 0.001),
whereas visual assessment did not show agreement beyond chance (κ = −0.01, p = 0.768).

Table 2. Agreement between children’s actual weight status and parental perception by assess-
ment method.

Actual Weight Status Perceived
Underweight

Perceived Normal
Weight

Perceived
Overweight/Obesity Total

A. Verbal assessment
Underweight 1 (100.0) 0 (0.0) 0 (0.0) 1
Normal weight 151 (36.5) 249 (60.1) 14 (3.4) 414
Overweight/obesity 4 (4.5) 35 (39.3) 50 (56.2) 89
Total 156 (31.0) 284 (56.3) 64 (12.7) 504

B. Visual assessment
Underweight 1 (100.0) 0 (0.0) 0 (0.0) 1
Normal weight 147 (35.9) 260 (63.6) 2 (0.5) 409
Overweight/obesity 5 (5.7) 72 (81.8) 11 (12.5) 88
Total 153 (30.7) 332 (66.7) 13 (2.6) 498

Note. Values are n (row %). Verbal assessment analysis included participants with complete data on
actual weight status and verbal perception (n = 504). Visual assessment analysis included participants
with complete data on actual weight status and visual perception (n = 498). For verbal assessment,
quadratic weighted κ = 0.37, p < 0.001; unweighted κ = 0.21, p < 0.001. For visual assessment,
quadratic weighted κ = 0.21, p < 0.001; unweighted κ = −0.01, p = 0.768.

As shown in Table 3, based on verbal assessment, 188 parents (37.8%) underestimated
their child’s weight status, 295 (59.4%) accurately estimated it, and 14 (2.8%) overestimated
it. Based on visual assessment, 224 parents (45.1%) underestimated their child’s weight
status, 271 (54.5%) accurately estimated it, and 2 (0.4%) overestimated it. Overall perception
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patterns differed significantly between verbal and visual assessments (Bowker’s χ2 = 21.86,
df = 2, p < 0.001). Underestimation was the predominant form of misperception for both
assessment methods. Underestimation was also significantly more common with visual
than verbal assessment in the overall sample (45.1% vs. 37.8%, McNemar’s χ2 = 10.94,
p < 0.001).

Table 3. Comparison of perception patterns between verbal and visual assessments.

Visual
Underestimation

Visual Accurate
Estimation

Visual
Overestimation Total

Verbal underestimation 150 38 0 188
Verbal accurate estimation 74 220 1 295
Verbal overestimation 0 13 1 14
Total 224 271 2 497

Note. Analysis included participants with complete data on actual weight status, verbal perception,
and visual perception (n = 497). Bowker’s test: χ2 = 21.86, df = 2, p < 0.001. McNemar’s test: overall
sample, χ2 = 10.94, p < 0.001.

As shown in Table 4, among children with normal weight, the proportion of underesti-
mation did not differ significantly between verbal and visual assessments (36.8% vs. 36.0%,
McNemar’s χ2 = 0.02, p = 0.884). In contrast, among children with overweight or obe-
sity, underestimation was significantly more common with visual than verbal assessment
(87.5% vs. 43.2%, McNemar’s χ2 = 36.23, p < 0.001).

Table 4. Comparison of underestimation between verbal and visual assessments stratified by actual
child weight status.

Actual Weight
Status

Verbal
Underestimation

Verbal Non-
Underestimation

Visual
Underestimation

Visual Non-
Underestimation

Normal weight 150 (36.8) 258 (63.2) 147 (36.0) 261 (64.0)
Overweight/obesity 38 (43.2) 50 (56.8) 77 (87.5) 11 (12.5)

Note. Values are n (%). Analysis included participants with complete data on actual weight status,
verbal perception, and visual perception (n = 497). The stratified comparison was restricted to
children with normal weight or overweight/obesity because of the small underweight sample (n = 1).
McNemar’s test: normal weight, χ2 = 0.02, p = 0.884; overweight/obesity, χ2 = 36.23, p < 0.001.

3.3. Feeding Practices

Mean scores for the six feeding practices ranged from 2.97 to 4.15. The highest
scores were observed for behavior-restricted feeding (4.15 ± 1.03), supervise eating
(4.09 ± 0.92), and encourage healthy eating (4.08 ± 0.83), followed by content-restricted
feeding (3.56 ± 1.02) and use of food as a reward (3.21 ± 1.03). The lowest score was
observed for forced feeding/pressure to eat (2.97 ± 1.15).

3.4. Associations of Verbal and Visual Underestimation with Feeding Practices

Among the six feeding practices examined, verbal underestimation, compared with ac-
curate verbal estimation, was associated with lower scores for content-restricted feeding and
behavior-restricted feeding in crude models. These associations remained statistically sig-
nificant after adjustment for the six core covariates: content-restricted feeding (β = −0.159,
95% CI: −0.312 to −0.005, p = 0.043) and behavior-restricted feeding (β = −0.129, 95% CI:
−0.252 to −0.007, p = 0.038). Both associations also remained statistically significant in the
additional covariate-adjusted analyses and multiple-imputation analyses. However, nei-
ther association remained statistically significant after BH-FDR correction for the 12 main
adjusted comparisons (both adjusted p = 0.203).
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For visual assessment, underestimation was not consistently associated with any of
the six feeding practices across models. The main adjusted regression results are presented
in Table 5 and visualized in Figure 1, while results from the crude, additional covariate-
adjusted, and multiple-imputation analyses are provided in the Supplementary Materials.

Table 5. Associations of verbal and visual underestimation with feeding practices in six-covariate
adjusted models.

Statistic Content-
Restricted

Encourage
Healthy
Eating

Behavior-
Restricted

Food as
Reward Forced Feeding Supervise

Eating

A. Verbal assessment
β (SE) −0.159 (0.078) −0.032 (0.057) −0.129 (0.062) 0.028 (0.083) 0.086 (0.080) −0.099 (0.084)
95% CI [−0.312, −0.005] [−0.143, 0.080] [−0.252, −0.007] [−0.135, 0.190] [−0.071, 0.244] [−0.264, 0.065]
p 0.043 0.578 0.038 0.737 0.283 0.235
BH-adjusted p 0.203 0.730 0.203 0.804 0.565 0.564
N 446 449 449 449 449 449
R2 0.019 0.012 0.018 0.008 0.039 0.006
Maximum VIF 1.130 1.129 1.129 1.129 1.129 1.129

B. Visual assessment
β (SE) 0.065 (0.081) 0.074 (0.060) 0.034 (0.066) 0.0001 (0.085) 0.059 (0.085) 0.171 (0.087)
95% CI [−0.095, 0.225] [−0.043, 0.192] [−0.096, 0.163] [−0.168, 0.168] [−0.108, 0.226] [−0.001, 0.343]
p 0.428 0.215 0.609 0.999 0.487 0.051
BH-adjusted p 0.730 0.564 0.730 0.999 0.730 0.203
N 457 460 460 460 460 460
R2 0.010 0.015 0.007 0.008 0.041 0.010
Maximum VIF 1.251 1.249 1.249 1.249 1.249 1.249

Note. Regression coefficients (β) compare parental underestimation with accurate estimation (ref-
erence group). Models were adjusted for child age, child sex, child BAZ, parental BMI, parental
education level, and annual household income. BH-adjusted p-values were calculated across the
12 associations shown. N represents the complete-case sample size for each model. Abbreviations:
SE, standard error; CI, confidence interval; BH, Benjamini–Hochberg; R2, coefficient of determination;
VIF, variance inflation factor.

Figure 1. Forest plot of associations between parental weight underestimation and feeding practices
in six-covariate adjusted models. Note. Points represent regression coefficients (β) comparing
underestimation with accurate estimation (reference group); horizontal lines indicate 95% confidence
intervals. The dashed vertical line indicates β = 0.
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4. Discussion
This study provides new evidence that among Chinese preschool children parental

weight perception and its relevance to feeding practices may differ by assessment method.
Three key findings emerged. First, agreement with children’s actual weight status was
limited for both methods, but lower for visual than verbal assessment. Second, under-
estimation was more common with visual than verbal assessment, particularly among
children with overweight or obesity. Third, verbal underestimation was associated with
lower scores for content- and behavior-restricted feeding, whereas visual underestimation
was not consistently associated with feeding practices. However, neither verbal association
remained statistically significant after correction for multiple testing. To our knowledge,
this is among the first studies to compare verbal and visual assessments of parental weight
perception in a Chinese preschool population and to further examine associations between
method-specific parental underestimation and feeding practices. Together, these findings
suggest that the choice of assessment method may be important not only for detecting
parental underestimation but also for interpreting its relevance to feeding-related guidance
in pediatric obesity prevention.

4.1. Verbal and Visual Assessments of Parental Weight Perception and Misperception

Consistent with the previous literature, the present study found that parents frequently
underestimated children’s weight status, particularly among children with overweight
or obesity [8,9]. However, previous studies comparing verbal and visual assessments
have reported inconsistent findings, with some suggesting better agreement for verbal
assessments [10,11], some reporting no clear differences between methods [12–15], and
others suggesting better agreement for visual assessments [8,16–18]. The magnitude and
direction of verbal–visual differences also vary across studies, likely reflecting differences
in child age, cultural context, and assessment tools. Therefore, although agreement was
lower for visual than verbal assessment in the present study, this finding should not be
interpreted as evidence that one assessment method is inherently superior to the other.
Rather, it suggests that verbal and visual assessments may capture different aspects of
parental perception and involve different underlying processes, for which the dual-process
theory may offer one possible explanation [25]. This theory distinguishes between relatively
fast, intuitive processing and slower, more reflective processing.

Verbal assessment may involve more explicit, reflective evaluations of a child’s weight
status. Parents may feel reluctant to describe their child as “overweight” because of
the social stigma associated with weight-related labels, which may contribute to verbal
underestimation [8,26,27]. In the Chinese context, however, this label-related stigma may be
partly counterbalanced by cultural beliefs that associate a “chubby” child with being healthy,
adequately nourished, or well cared for [4,28]. These beliefs may reduce parents’ reluctance
to select a higher verbal weight category and thereby partly offset verbal underestimation.

In contrast, visual assessment may involve more intuitive, appearance-based percep-
tual judgments of a child’s body size and shape. According to visual normalization theory,
as larger body sizes become increasingly common among children, repeated exposure to
larger children may lead to parental visual adaptation and recalibration, shifting the thresh-
old for identifying overweight upward and contributing to visual underestimation [29,30].
This mechanism may be particularly relevant in China, where childhood overweight and
obesity have increased rapidly over the past two decades [2]. This broader epidemiological
context was also reflected in the present sample, in which the proportion of child and
parental overweight or obesity was not low. Such a context may contribute to a shift in
parents’ visual reference frame for children’s body size and shape and may help explain
why visual assessment showed lower agreement and greater underestimation than verbal
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assessment in the present study. This pattern is particularly relevant for pediatric obesity
prevention because visual underestimation was most pronounced among children already
classified as having overweight or obesity.

Measurement-related heterogeneity may also help explain inconsistent findings across
previous studies regarding the relative performance of verbal and visual assessments [8,10–18].
Across studies, verbal tools vary in the wording of weight-status labels, such as “fat”,
“overweight”, or “obese”, which may influence parents’ willingness to select higher weight
categories. Visual tools also vary in image type, age and sex specificity, BMI validation,
cultural appropriateness, and the number and granularity of response options.

Differences in the number and grouping of response options between verbal and
visual assessments may have influenced the distribution of perceived weight categories
and, consequently, estimates of agreement and underestimation. Moreover, the categories
derived from verbal and visual assessments may not be fully equivalent to each other or di-
rectly correspond to WHO BMI-for-age categories. In addition, using three broad categories
for both actual and perceived weight status may have obscured finer distinctions. Together,
these considerations suggest that observed differences in agreement and underestimation
may partly reflect measurement and classification differences, in addition to differences in
the judgments elicited by verbal and visual assessments.

4.2. Method-Specific Parental Weight Underestimation and Feeding Practices

The current study further found that verbal underestimation was associated with
lower scores for content- and behavior-restricted feeding, whereas visual underestimation
was not consistently associated with feeding practices. However, neither verbal association
remained statistically significant after correction for multiple testing. Consistent with the
direction of our verbal findings, a U.S. study using verbal assessment alone found that
caregiver underestimation of child weight was associated with lower restrictive feeding
among preschool-aged children [31]. Similarly, a Mexican study comparing verbal and
visual assessments found that verbal, but not visual, underestimation of children’s excess
weight was associated with lower restrictive feeding. However, this association was
observed among children aged 6–12 years, but not among those aged 2–5 years [11].
Together, these findings highlight the importance of considering how parental weight
underestimation is assessed when examining its associations with feeding practices.

Verbal assessment may better reflect parents’ explicit cognitive interpretation of the
child’s weight status, including consciously recognized beliefs and attitudes, and may
therefore be more closely related to feeding-related intentions and behaviors [26,31,32].
When parents verbally underestimate their child’s weight, such as classifying a child with
overweight or obesity as having normal weight, they may interpret the child’s weight status
as normal or acceptable. In the Chinese context, verbal underestimation may also represent
an explicit cognitive affirmation of the cultural belief that “chubby is healthy” [4,28]. This
may reduce parents’ concern about, or dissatisfaction with, the child’s weight and lower
their perceived need to regulate food content or eating behavior, which are relatively
intentional feeding practices [33–35]. These processes may help explain the association
between verbal underestimation and lower scores on these two feeding practices.

In contrast, visual underestimation may reflect a more intuitive and appearance-
based perceptual judgment of the child’s body size and shape [26,36], which may not
necessarily involve the same level of conscious interpretation or meaning assigned to the
child’s weight status as verbal assessment. As a result, visual underestimation may be less
likely to translate into weight-related concern, dissatisfaction, or feeding-related intentions,
which may help explain its lack of consistent association with feeding practices in the
present study.
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Nevertheless, these proposed cognitive, perceptual, and cultural explanations are
largely theory-informed. Direct empirical evidence for the underlying mechanisms remains
limited, and these mechanisms were not examined in the present study.

4.3. Implications for Practice and Prevention

The findings of this study have implications for pediatric counseling and early child-
hood obesity prevention. Because parents often rely on their own perceptions rather than
objective anthropometric measures to evaluate children’s weight status and make feeding-
related decisions [4], the choice of assessment tool may influence how parental perceptions
are identified and interpreted. Verbal assessment may be particularly informative when the
aim is to support better parental recognition of child weight status and to guide discussions
about feeding-related responses. In contrast, visual assessment may be useful when the
aim is to identify parental underestimation, particularly among children with overweight
or obesity. Therefore, the choice of assessment tool should depend on the specific purpose
of assessment.

4.4. Limitations

Several methodological limitations should be considered when interpreting the find-
ings of this study. First, the cross-sectional design precludes conclusions regarding causality
or temporal relationships between parental weight underestimation and feeding practices.
Residual confounding may also remain despite adjustment for measured covariates. Sec-
ond, no formal a priori sample-size calculation was performed for the present study.
Furthermore, the regression analyses included fewer participants than the overall sample,
potentially reducing statistical precision and power to detect smaller associations. Some
categories were sparsely represented and therefore excluded from the regression analy-
ses. Only one child was classified as underweight, limiting insights into parental weight
perception in this group. The small number of parental overestimations also limited our
ability to examine associations with feeding practices across the full spectrum of parental
weight misperception. Third, 48 questionnaires were excluded, primarily due to extensive
missing responses, particularly in feeding-practice items, which may have introduced se-
lection bias if excluded participants differed systematically from those retained. Although
multiple-imputation results were consistent with the complete-case analyses among the
520 retained participants, bias due to missing data cannot be fully ruled out if the missing-
at-random assumption was not met. Fourth, parental perception of child weight status and
feeding practices were assessed using parent-reported questionnaires and may therefore
be subject to social desirability bias. Finally, participants were recruited through conve-
nience sampling with voluntary participation, which may have introduced selection bias.
As participating families were recruited from a single district of Shanghai and most had
relatively high educational and income levels, the findings may not be generalizable to
other populations in China.

4.5. Future Directions

Future research should use longitudinal designs to examine whether method-specific
parental underestimation predicts subsequent feeding practices. Further studies should
also examine potential mechanisms underlying these associations, including parental
concern about, dissatisfaction with, and cultural beliefs regarding child weight. In addition,
future research should extend these assessments to more diverse caregivers, particularly
fathers [37] and grandparents [38], to examine whether similar patterns of caregiver weight
perception, misperception, and feeding practices are observed within Chinese family
caregiving contexts.

https://doi.org/10.3390/nu18213505

https://doi.org/10.3390/nu18213505


Nutrients 2026, 18, 3505 12 of 14

5. Conclusions
Parental perception and misperception of preschool children’s weight status showed

different patterns between verbal and visual assessments. Associations between parental
underestimation and feeding practices also showed different patterns by assessment
method. These findings suggest that verbal and visual assessments may capture different as-
pects of parental weight perception, with different relevance to feeding practices. Selecting
appropriate assessment tools may help improve parental recognition of children’s weight
status and inform feeding-related strategies for early prevention of childhood obesity.
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Author Contributions: L.S., Y.C. and D.Z. conceptualized and designed the study. Y.C., X.T., X.W.,
F.Q., X.S. and C.W. contributed to data collection and data management. L.S. and Y.C. conducted
the statistical analyses. L.S. and D.Z. interpreted the findings. L.S. and Y.C. drafted the manuscript.
D.Z. and X.T. critically reviewed and revised the manuscript. All authors read and approved the
final manuscript.

Funding: This research was funded by the National Social Science Foundation of China, grant number
19BSH070, and the Humanities and Social Sciences Fund of the Ministry of Education of China, grant
number 25YJA190019.

Institutional Review Board Statement: This study was conducted in accordance with the Declaration
of Helsinki and the Ethical Review Measures for Biomedical Research Involving Humans issued by
the National Health and Family Planning Commission of China and was approved by the Ethics
Committee of Shanghai Jiao Tong University School of Medicine (SJUPN-201908; approval date:
3 December 2019).

Informed Consent Statement: Written informed consent was obtained from all participating par-
ents/caregivers before data collection.

Data Availability Statement: The data that support the findings of this study are available from the
corresponding author upon reasonable request.

Acknowledgments: The authors would like to thank all participating kindergartens, children, and
parents for their participation and cooperation during data collection. The authors also express
their gratitude to the child healthcare professionals at Jinyang Community Health Service Center in
Pudong New Area, Shanghai, and the research staff who contributed to data collection.

Conflicts of Interest: The authors declare no conflicts of interest.

References
1. World Health Organization. Obesity and Overweight. 2026. Available online: https://www.who.int/news-room/fact-

sheets/detail/obesity-and-overweight (accessed on 18 October 2026).
2. NCD Risk Factor Collaboration. Worldwide trends in underweight and obesity from 1990 to 2022: A pooled analysis of 3663

population-representative studies with 222 million children, adolescents, and adults. Lancet 2024, 403, 1027–1050. [CrossRef] [PubMed]
3. Savage, J.S.; Fisher, J.O.; Birch, L.L. Parental influence on eating behavior: Conception to adolescence. J. Law. Med. Ethics 2007,

35, 22–34. [CrossRef] [PubMed]
4. Wang, J.; Zhu, D.; Cheng, X.; Liuzhou, Y.; Zhu, B.; Montgomery, S.; Cao, Y. Maternal perception of child weight and concern about

child overweight mediates the relationship between child weight and feeding practices. Public Health Nutr. 2022, 25, 1780–1789.
[CrossRef] [PubMed]

5. Loth, K.A.; Mohamed, N.; Trofholz, A.; Tate, A.; Berge, J.M. Associations between parental perception of- and concern about-
child weight and use of specific food-related parenting practices. Appetite 2021, 160, 105068. [CrossRef] [PubMed]

https://doi.org/10.3390/nu18213505

https://www.mdpi.com/article/10.3390/nu18213505/s1
https://www.mdpi.com/article/10.3390/nu18213505/s1
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
https://doi.org/10.1016/s0140-6736(23)02750-2
https://www.ncbi.nlm.nih.gov/pubmed/38432237
https://doi.org/10.1111/j.1748-720X.2007.00111.x
https://www.ncbi.nlm.nih.gov/pubmed/17341215
https://doi.org/10.1017/S1368980022000040
https://www.ncbi.nlm.nih.gov/pubmed/35000661
https://doi.org/10.1016/j.appet.2020.105068
https://www.ncbi.nlm.nih.gov/pubmed/33352291
https://doi.org/10.3390/nu18213505


Nutrients 2026, 18, 3505 13 of 14

6. Wu, R.; Zhu, B.; Chen, R.; Chen, L.; Chen, R.; Zhu, D. Weight perception measured by verbal descriptions and visual descriptions:
Which measurement correlates with weight loss intentions among female nursing students? Int. J. Environ. Res. Public Health
2021, 18, 5200. [CrossRef] [PubMed]

7. Rietmeijer-Mentink, M.; Paulis, W.D.; van Middelkoop, M.; Bindels, P.J.; van der Wouden, J.C. Difference between parental
perception and actual weight status of children: A systematic review. Matern. Child. Nutr. 2013, 9, 3–22. [CrossRef] [PubMed]

8. Alshahrani, A.; Shuweihdi, F.; Swift, J.; Avery, A. Underestimation of overweight weight status in children and adolescents aged
0–19 years: A systematic review and meta-analysis. Obes. Sci. Pract. 2021, 7, 760–796. [CrossRef] [PubMed]

9. Lundahl, A.; Kidwell, K.M.; Nelson, T.D. Parental underestimates of child weight: A meta-analysis. Pediatrics 2014, 133, e689–e703.
[CrossRef] [PubMed]

10. Moschonis, G.; Iatridi, V.; Mavrogianni, C.; Siatitsa, P.-E.; Kyriakou, A.E.; Dede, V.; Skouli, G.; Sakellaropoulou, A.; Manios, Y.
Accuracy and correlates of visual and verbal instruments assessing maternal perceptions of children’s weight status: The Healthy
Growth Study. Public Health Nutr. 2011, 14, 1979–1987. [CrossRef] [PubMed]

11. Flores-Peña, Y.; Salinas-Martínez, A.M.; Trejo-Ortiz, P.M.; Ávila-Alpirez, H.; Gallegos-Martínez, J.; Ugarte-Esquivel, A. Less
underestimation of excess weight by the categorical than the visual method. Its determinants and feeding practices in Mexican
mothers of children aged 2 to 12 years. Nutr. Hosp. 2024, 41, 69–77. [CrossRef] [PubMed]

12. Chaimovitz, R.; Issenman, R.; Moffat, T.; Persad, R. Body perception: Do parents, their children, and their children’s physicians
perceive body image differently? J. Pediatr. Gastroenterol. Nutr. 2008, 47, 76–80. [CrossRef] [PubMed]

13. Gauthier, K.I.; Gance-Cleveland, B. Hispanic parents’ perceptions of their preschool children’s weight status. J. Spec. Pediatr. Nurs.
2016, 21, 84–93. [CrossRef] [PubMed]

14. Souto-Gallardo, M.; Jimenez-Cruz, A.; Bacardi-Gascon, M. Parents perception of weight status of Mexican preschool children
using different tools. Arch. Latinoam. Nutr. 2011, 61, 382–388. [PubMed]

15. Cheng, T.S.; Loy, S.L.; Cheung, Y.B.; Chan, J.K.; Tint, M.T.; Godfrey, K.M.; Gluckman, P.D.; Kwek, K.; Saw, S.M.; Chong,
Y.S.; et al. Singaporean mothers’ perception of their three-year-old child’s weight status: A cross-sectional study. PLoS ONE 2016,
11, e0147563. [CrossRef] [PubMed]

16. Lazzeri, G.; Casorelli, A.; Giallombardo, D.; Grasso, A.; Guidoni, C.; Menoni, E.; Giacchi, M. Nutritional surveillance in Tuscany:
Maternal perception of nutritional status of 8–9 y-old school-children. J. Prev. Med. Hyg. 2006, 47, 16–21. [PubMed]

17. Eckstein, K.C.; Mikhail, L.M.; Ariza, A.J.; Thomson, J.S.; Millard, S.C.; Binns, H.J. Parents’ perceptions of their child’s weight and
health. Pediatrics 2006, 117, 681–690. [CrossRef] [PubMed]

18. Garcia, M.L.; Crespo, N.C.; Behar, A.I.; Talavera, G.A.; Campbell, N.; Shadron, L.M.; Elder, J.P. Examining Mexican-heritage
mothers’ perceptions of their children’s weight: Comparison of silhouette and categorical survey methods. Child. Obes. 2020,
16, 44–52. [CrossRef] [PubMed]

19. WHO Multicentre Growth Reference Study Group; de Onis, M. WHO Child Growth Standards based on length/height, weight
and age. Acta Paediatr. Suppl. 2006, 450, 76–85. [CrossRef] [PubMed]

20. de Onis, M.; Onyango, A.W.; Borghi, E.; Siyam, A.; Nishida, C.; Siekmann, J. Development of a WHO growth reference for
school-aged children and adolescents. Bull. World Health Organ. 2007, 85, 660–667. [CrossRef] [PubMed]

21. Zheng, L.; Song, D.; Chen, C.; Li, F.; Zhu, D. Reliability and validity of a Chinese version of Child Feeding Questionnaire among
parents of preschoolers. Chin. J. Child. Health Care 2016, 24, 1019–1023. [CrossRef]

22. Warschburger, P.; Kröller, K. Maternal perception of weight status and health risks associated with obesity in children. Pediatrics
2009, 124, e60–e68. [CrossRef] [PubMed]

23. Yuan, J.; Zhang, Y.; Xu, T.; Zhang, H.; Lu, Z.; Yang, X.; Hu, M.; Yu, L.; Yu, L.; Jiang, X.; et al. Development and preliminary evaluation of
Chinese Preschoolers’ Caregivers’ Feeding Behavior Scale. J. Acad. Nutr. Diet. 2019, 119, 1890–1902. [CrossRef] [PubMed]

24. Blanchet, R.; Kengneson, C.C.; Bodnaruc, A.M.; Gunter, A.; Giroux, I. Factors influencing parents’ and children’s misperception of
children’s weight status: A systematic review of current research. Curr. Obes. Rep. 2019, 8, 373–412. [CrossRef] [PubMed]

25. Evans, J.S.; Stanovich, K.E. Dual-process theories of higher cognition: Advancing the debate. Perspect. Psychol. Sci. 2013,
8, 223–241. [CrossRef] [PubMed]

26. Evans, E.H.; Ridley, B.J.; Cornelissen, P.L.; Kramer, R.S.S.; Araújo-Soares, V.; Tovée, M.J. Determinants of child body weight categorization
in parents and health care professionals: An experimental study. Br. J. Health Psychol. 2025, 30, e12765. [CrossRef] [PubMed]

27. Puhl, R.M.; Peterson, J.L.; Luedicke, J. Parental perceptions of weight terminology that providers use with youth. Pediatrics 2011,
128, e786–e793. [CrossRef] [PubMed]

28. Li, B.; Adab, P.; Cheng, K.K. The role of grandparents in childhood obesity in China—Evidence from a mixed methods study. Int.
J. Behav. Nutr. Phys. Act. 2015, 12, 91. [CrossRef] [PubMed]

29. Robinson, E. Overweight but unseen: A review of the underestimation of weight status and a visual normalization theory. Obes.
Rev. 2017, 18, 1200–1209. [CrossRef] [PubMed]

30. Brooks, K.R.; Mond, J.; Mitchison, D.; Stevenson, R.J.; Challinor, K.L.; Stephen, I.D. Looking at the figures: Visual adaptation as
a mechanism for body-size and -shape misperception. Perspect. Psychol. Sci. 2020, 15, 133–149. [CrossRef] [PubMed]

https://doi.org/10.3390/nu18213505

https://doi.org/10.3390/ijerph18105200
https://www.ncbi.nlm.nih.gov/pubmed/34068383
https://doi.org/10.1111/j.1740-8709.2012.00462.x
https://www.ncbi.nlm.nih.gov/pubmed/23020552
https://doi.org/10.1002/osp4.531
https://www.ncbi.nlm.nih.gov/pubmed/34877014
https://doi.org/10.1542/peds.2013-2690
https://www.ncbi.nlm.nih.gov/pubmed/24488736
https://doi.org/10.1017/S1368980011000553
https://www.ncbi.nlm.nih.gov/pubmed/21729483
https://doi.org/10.20960/nh.04596
https://www.ncbi.nlm.nih.gov/pubmed/37705462
https://doi.org/10.1097/MPG.0b013e31815a34
https://www.ncbi.nlm.nih.gov/pubmed/18607272
https://doi.org/10.1111/jspn.12143
https://www.ncbi.nlm.nih.gov/pubmed/27079822
https://www.ncbi.nlm.nih.gov/pubmed/23094521
https://doi.org/10.1371/journal.pone.0147563
https://www.ncbi.nlm.nih.gov/pubmed/26820665
https://www.ncbi.nlm.nih.gov/pubmed/17061406
https://doi.org/10.1542/peds.2005-0910
https://www.ncbi.nlm.nih.gov/pubmed/16510647
https://doi.org/10.1089/chi.2019.0015
https://www.ncbi.nlm.nih.gov/pubmed/31556701
https://doi.org/10.1111/j.1651-2227.2006.tb02378.x
https://www.ncbi.nlm.nih.gov/pubmed/16817681
https://doi.org/10.2471/blt.07.043497
https://www.ncbi.nlm.nih.gov/pubmed/18026621
https://doi.org/10.11852/zgetbjzz2016-24-10-04
https://doi.org/10.1542/peds.2008-1845
https://www.ncbi.nlm.nih.gov/pubmed/19564270
https://doi.org/10.1016/j.jand.2019.03.005
https://www.ncbi.nlm.nih.gov/pubmed/31078559
https://doi.org/10.1007/s13679-019-00361-1
https://www.ncbi.nlm.nih.gov/pubmed/31701349
https://doi.org/10.1177/1745691612460685
https://www.ncbi.nlm.nih.gov/pubmed/26172965
https://doi.org/10.1111/bjhp.12765
https://www.ncbi.nlm.nih.gov/pubmed/39542744
https://doi.org/10.1542/peds.2010-3841
https://www.ncbi.nlm.nih.gov/pubmed/21949145
https://doi.org/10.1186/s12966-015-0251-z
https://www.ncbi.nlm.nih.gov/pubmed/26122955
https://doi.org/10.1111/obr.12570
https://www.ncbi.nlm.nih.gov/pubmed/28730613
https://doi.org/10.1177/1745691619869331
https://www.ncbi.nlm.nih.gov/pubmed/31725353
https://doi.org/10.3390/nu18213505


Nutrients 2026, 18, 3505 14 of 14

31. Oudat, Q.; Messiah, S.; Bakas, T.; Ghoneum, A. Caregiver weight misperception and feeding practices in U.S. preschool-aged
children: A theory-based cross-sectional study. Nutrients 2026, 18, 1880. [CrossRef] [PubMed]

32. Ajzen, I. The theory of planned behavior. Organ. Behav. Hum. Decis. Process 1991, 50, 179–211. [CrossRef]
33. Wang, J.; Wei, X.; Chang, Y.S.; Hiyoshi, A.; Winkley, K.; Cao, Y. The relationships between caregivers’ concern about child weight

and their non-responsive feeding practices: A systematic review and meta-analysis. Nutrients 2022, 14, 2885. [CrossRef] [PubMed]
34. Webber, L.; Hill, C.; Cooke, L.; Carnell, S.; Wardle, J. Associations between child weight and maternal feeding styles are mediated

by maternal perceptions and concerns. Eur. J. Clin. Nutr. 2010, 64, 259–265. [CrossRef] [PubMed]
35. Costa, A.; Hetherington, M.M.; Oliveira, A. Maternal perception, concern and dissatisfaction with child weight and their

association with feeding practices in the Generation XXI birth cohort. Br. J. Nutr. 2022, 127, 1106–1116. [CrossRef] [PubMed]
36. Evans, E.H.; Tovée, M.J.; Hancock, P.J.B.; Cornelissen, P.L. How do looking patterns, anti-fat bias, and causal weight attributions

relate to adults’ judgements of child weight? Body Image 2023, 44, 9–23. [CrossRef] [PubMed]
37. Khandpur, N.; Blaine, R.E.; Fisher, J.O.; Davison, K.K. Fathers’ child feeding practices: A review of the evidence. Appetite 2014,

78, 110–121. [CrossRef] [PubMed]
38. Wu, R.; Wang, J.; Wei, X.; Guo, Y.; Cheng, X.; Wu, B.; Chen, J.; Wu, Y.; Chen, R.; Zhu, D. Differences in feeding behaviors

between grandparents and parents and its correlations with preschool children’s eating behaviors. Chin. J. Child. Health Care 2021,
29, 1044–1048.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/nu18213505

https://doi.org/10.3390/nu18121880
https://www.ncbi.nlm.nih.gov/pubmed/42356268
https://doi.org/10.1016/0749-5978(91)90020-t
https://doi.org/10.3390/nu14142885
https://www.ncbi.nlm.nih.gov/pubmed/35889843
https://doi.org/10.1038/ejcn.2009.146
https://www.ncbi.nlm.nih.gov/pubmed/20087383
https://doi.org/10.1017/S0007114521001653
https://www.ncbi.nlm.nih.gov/pubmed/34016202
https://doi.org/10.1016/j.bodyim.2022.11.001
https://www.ncbi.nlm.nih.gov/pubmed/36413890
https://doi.org/10.1016/j.appet.2014.03.015
https://www.ncbi.nlm.nih.gov/pubmed/24667152
https://doi.org/10.3390/nu18213505

	Introduction 
	Methods 
	Study Design and Participants 
	Actual Child Weight Status 
	Parental Perception of Child Weight Status 
	Parental Misperception of Child Weight Status 
	Parental Feeding Practices 
	Sociodemographic Measures 
	Statistical Analysis 

	Results 
	Sociodemographic Characteristics 
	Weight Perception and Misperception 
	Feeding Practices 
	Associations of Verbal and Visual Underestimation with Feeding Practices 

	Discussion 
	Verbal and Visual Assessments of Parental Weight Perception and Misperception 
	Method-Specific Parental Weight Underestimation and Feeding Practices 
	Implications for Practice and Prevention 
	Limitations 
	Future Directions 

	Conclusions 
	References

