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Background: Infant obesity is a risk factor for diseases in childhood and even in adulthood. Maternal
feeding behaviors are strongly associated with infant obesity, hence factors relevant to mother’s perception,
socioeconomic status, and social support that influence the feeding behaviors need to be explored. Therefore,
this study aimed to examine associated factors of feeding behaviors among mothers with obese infants.
Methods: This cross-sectional study was conducted at the pediatric wards of a tertiary hospital in Wenzhou,
Zhejiang Province, China. Participants (n=134) were mothers of infant with obesity aged 6-12 months. Data
were collected by structured questionnaires. Maternal feeding characteristics and the relationship between
mothers’ age, monthly personal income, parental self-efficacy, social support, benefits of maternal feeding
behaviors, barriers to maternal feeding behaviors and feeding behaviors were examined. The Data was
analyzed by descriptive statistics and multiple regression analysis.

Results: Most of the infants (84.3%) was in the 98™-100™ percentile. Nearly half of the mothers were
30-39 years old and unemployed (46.3%). One-third (61.40%) were multiparous mothers and 73.1% cared
for their infants for more than 6 hours per day. Monthly personal income, parenting self-efficacy and social
support together explained 28% of variance on feeding behaviors (P<0.05). Parenting self-efficacy (=0.309,
P<0.05) and social support (B=0.224, P<0.05) had significantly positive influence on feeding behaviors.
Maternal personal income (B=-0.196, P<0.05) had a significantly negative influence on feeding behaviors
among mothers having infants with obesity.

Conclusions: Nursing interventions should be focused on enhancing parenting self-efficacy and promoting
social support for the feeding behaviors of mothers.
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Introduction

Childhood obesity has become a global public health
problem. In 2015, 107.7 million children worldwide were
obese, with an overall prevalence rate of 5.5 percent (1). In
2018, the combined prevalence of overweight and obese
children under 5 years was 8.3% worldwide (2). Numerous
studies have shown that the risk of later obesity has been
identified in early infancy (3,4). Rapid weight gain in infancy
is one of the most significant risk factors for obesity in later
childhood (5). Infanthood is also a critical period for reducing
the risk of obesity (6). Childhood obesity is the result of an
interaction of genetic and environmental factors, in which
the way of food supplementation after 6 months, family eat-
ing habits, and socioeconomic conditions play key roles (7).
Infant obesity could also be related to the timing of feeding.
Children who were introduced complimentary feeding
before 4 months of age were likely to be obese (8). However,
in breastfed infants the timing was not associated with
obesity (9). Regarding the types of feeding sugar sweetened
beverages (10), fruit juice intake (11) and low intake of fruits
and vegetables influenced the infant weight (12). However,
no association was found between the meat intake, fat foods,
and cereal consumption with infant obesity (12). The family
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environment including parents’ weight status, socioeconomic
status and physical activity lead to childhood obesity (13).
Parental influence plays a vital role in a child’s weight status.
A study found that authoritarian, neglectful, and permissive
parenting styles were associated with the child’s higher
BMI (14). It has clinical implication about feeding practice.
Research in recent years has found that early changes in
microbiome composition were associated with obesity (15).
The gut microbiome created through breastfeeding may
prevent infants from becoming overweight, the microbiome
of formula feeding may partly explain the risk of overweight
infants (16). In 2021, Chinese research found that the use
of antibiotics during pregnancy and first year of life may
cause obesity in childhood (17,18). In addition, the feeding
practices vary between the primiparous and multiparous
mothers. A study found that only fewer primiparas exclusively
breastfed their infants and mostly fed the babies with mixed
bottle feeding than the multipara mothers (19). Furthermore,
primiparas experienced more feeding problems and lower
breastfeeding self-efficacy (20). A study from Mexico also
confirmed that children are more likely to develop diseases
characterized by excess weight after six months (2). Eating
stress or food restrictions may adversely affect infants’
responses to intrinsic cues such as hunger and satiety,
impairing their ability to self-regulate food consumption and
putting them at risk of becoming overweight (21).

A previous study found that maternal controlling
behavior was associated with infants’ energy intake and
higher body mass index (22). The mothers’ controlling
feeding style, which ignored the behaviors suggestive of the
baby’s satiety (22,23) resulted in excessive feeding, which
reduced the child’s ability to self-regulate energy intake (24).
In Australia, 75% of mothers self-reported cajoling or
pressuring their children to eat more, and more mothers
were concerned about their child being underweight (22%)
than being overweight (9%) (25). These behaviors increase
the risk of obesity in infants (26), causing babies to become
desensitized to internal signals of satiety and to start using
external signals (the smell of preferred food or emotions)
as signals of hunger or satiety (27). In China, the older
generation’s beliefs can affect the child’s mother (28), with
many young mothers also believing that an obese infant
is a healthy infant. As a result, the incidence of simple
childhood obesity has gradually increased (29).

Many factors related to maternal feeding behaviors.
Previous studies revealed that young mothers lacked
experience and information about feeding and got feeding
information from their mothers (30), which lead to
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inappropriate feeding behavior (31). The caregivers with
superior economic conditions can invest more manpower
and material and enjoy better social resources, their feeding
behavior is better (32). Parenting self-efficacy has been
shown to affect parents’ emotions, motivation, cognition,
and responses to infant behavior, and may play a role in the
infant feeding practices that parents choose (33). Good social
support provided, such as companionship and housework
sharing, can increase mothers’ feeding confidence and self-
efficacy, and lead to better feeding behaviors (34). In addition,
parental self-efficacy is associated with baby’s growth due to
several reasons: if parents have high self-efficacy they will be
able to effectively transit to parenthood with better decision-
making skills and good psychological adaptation (35,36). In
addition, parents adhere to healthy food practices, adaptive
parenting behaviors, and positive feeding style that prevent
infant obesity (37).

The framework for this study was based on the Pender
Health Promotion Model (HPM) (38) and previous
research evidence. HPM proposes three constructs:
individual characteristics and experiences, behavior-specific
cognitions and affect, and health-promoting behaviors. In
this study, six possible predictors of feeding behaviors were
identified, two of these, mother’s age and maternal personal
income were taken from the individual characteristics, four
of these, perceived barriers to maternal feeding behaviors,
perceived benefits of maternal feeding behaviors, self-
efficacy, and social support were taken from the behavior-
specific cognitions and affect.

In addition to government support, food regulations on
food storage and restaurants could be improved. Through
traditional mass media, mothers could be educated
about the social norms and culture regarding healthy
weight (39). A healthy lifestyle campaign or Healthy and
Active Parenting Programme for Early Years (HAPPY)
intervention programs could be conducted (40). Moreover,
periodic health education could be provided in primary
health care settings.

Most related studies have focused on toddlers and
preschool children. Studies on maternal feeding behaviors
of obese infants in China were scarce even the infanthood
period is very significant for obesity. This study aimed
to investigate associated factors on the feeding behaviors
among mothers with obese infants. The findings may
provide information to evolve intervention for promoting
maternal feeding behaviors and contribute to reduce infant
obesity in China. We present this article in accordance
with the STROBE reporting checklist (available at https://
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tp.amegroups.com/article/view/10.21037/tp-23-185/rc).

Methods
Research design and research setting

A cross-sectional, correlational predictive study was
conducted in the Second Affiliated Hospital and Yuying
Children’s Hospital of Wenzhou Medical University. This
setting was chosen due to two reasons: firstly, it is one of
the biggest public tertiary hospitals and a comprehensive
clinical pediatric care institute in the Zhejiang Province.
Secondly, this hospital provides health care services
exclusively to mothers and children compared to the other
regional hospitals that are general hospitals and specialize in
cosmetic care, and traditional Chinese medicine.

Participants

Participants were mothers of obese infants receiving health
services at the Pediatric Department of the 2" Affiliated
Hospital and Yuying Children’s Hospital of WMU.
The inclusion criteria were as follows: (I) mothers aged
>18 years; (II) having an infant with obesity (with a weight-
to-height ratio >95" percentile), infants aged 6-12 months
with no other chronic health conditions; (IIT) mothers could
communicate, read, and write in Chinese.

The sample size of this study was estimated by using
the sample-to-variable ratio, which suggests a minimum
observation-to-variable ratio of 5:1, but ratios of 20:1 are
preferred. This study consists of six independent variables.
This study used simple random sampling to recruit
134 participants. Each day, 8-10 mothers of obese infants who
were newly admitted to the pediatric wards were numbered,
and at least 5 or 6 mothers were randomly selected from them
after the numbers were placed in envelopes.

Research instruments

The infants’ demographic data included age, sex, weight,
and medical history. The general information of the mothers
included age, education level, occupation, residence,
economic status, number of children, and health status.

The Perceived Benefits of Maternal Feeding Behaviors
Questionnaire (BeFBQ) was used to measure the perceived
benefits of feeding behaviors (41). It is 9 items on a 5-point
Likert scale from 1 to 5 (strongly disagree to strongly
agree). The total score ranges from 9 to 45, which higher
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scores indicating higher perceived benefits of maternal
feeding behaviors. The scale-level content validity index
score (S-CVI) for the BeFBQ was 1.00, and the item-level
(I-CVI) score was 0.92.

The Perceived Barriers to Maternal Feeding Behaviors
Questionnaire (BaFBQ) was used to measure perceived
barriers to feeding behaviors (41). It is 9 items on a 5-point
Likert scale from 1 to 5 (strongly disagree to strongly
agree). The total score ranges from 11 to 55, which higher
scores indicating perceived more barriers to feeding
behaviors. The S-CVI score was 1.00 for the BaFBQ, and
the I-CVI score was 0.85.

The parenting self-efficacy (PSE) questionnaire was used
to measure maternal self-efficacy (42). It contains 48 items
with an 11-level response, where 0 represents complete
disagreement, and 10 represents complete agreement. It
is divided into eight dimensions: emotion, play, empathy,
control, self-discipline/rule-making, pressure, self-
acceptance, and learning self-efficacy. The higher the score
and total score of each dimension, the higher the self-
efficacy and overall efficacy of the parent in this dimension.
The Cronbach’s o of each dimension of PSE was 0.80-0.89,
the Cronbach’s a of the total table was 0.94, and the retest
reliability was 0.58-0.88 (43). The Chinese version of
PSE’s Cronbach’s o of each dimension was 0.59-0.87, the
Cronbach’s a of the total table was 0.91, and the retest
reliability was 0.51-0.71 (44).

The Social Support Rating Scale (SSRS) was used to
measure social support (45). It contains 14 items on a 4-point
Likert scale and is divided into three dimensions: subjective
support, objective support, and utilization of support.
The possible total score ranges from 12 to 60, where
higher scores show a higher level of social support. The
Cronbach’s alpha was 0.833. The scale scoring method is as
follows: for items 1-4 and 8-10, only one choice is selected
for each item, and items 1, 2, 3, and 4 are scored as 1, 2,
3, and 4 points, respectively; for item 5, A, B, C, D, and E
are given a total score, and 1-4 points are given for each
item from none to full support; items 6 and 7 are scored 0 if
the answer is “without any source” or if the answer is “the
following sources”, 1 point is given for each source. Four
scores are derived from the scale: total score = the sum of
14 items; objective support score = the sum of items 2, 6,
and 7; subjective support score = the sum of items 1, 3, 4,
and 5; utilization of support: the sum of items 8, 9, and 10.

The Parental Feeding Behaviors Questionnaire (PFBQ)
was used to measure feeding behaviors (46). It was modified
for maternal feeding behaviors in regard to infants and
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translated into Chinese. It contains 38 items on a 5-point
Likert scale, ranging from 1 (never) to 5 (always). It is
divided into three dimensions: providing healthy food,
enhancing toddlers’ eating behaviors, and providing a
pleasant eating environment. The possible total score
ranges from 38 to 190. The higher the score, the more
appropriate the parent’s feeding behaviors. The I-CVI score
of the PFBQ was 0.83-1.00, and the S-CVT was 0.98. Most
of the items had acceptable inter-item correlation values

(>0.30). The value of Cronbach’s alpha was 0.94.

Ethical statement

The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013). This
research is a part of the study at Burapha University. It
was approved by the Institutional Review Board (IRB)
of Burapha University (No. MHESI 8137/1235) and the
Second Affiliated Hospital and Yuying Children’s Hospital
of WMU (No. 2021-K-64-02). The requirement for
informed consent guarantees respect for the principle of
bioethical autonomy. Voluntary consent was obtained from
all participants before participating in the research process.
The confidentiality and privacy of the data obtained were
guaranteed, and participants were given the opportunity,
either verbally or in writing, to refuse to participate in the
study or to leave the study at any time. The respondents’
information was kept confidential at all times.

Data collection

The mothers of the infants were recruited at the inpatient
ward of the Children’s Hospital of the Second Affiliated
Hospital of WMU. The researchers explained the purpose
of the study to mothers of obese infants and invited them
to participate. Considering the coronavirus situation in
2019 (COVID-19), the researchers and participants were
required to wear masks at all times. Mothers were required
to undergo temperature screening and show a health QR
code (an official way to declare residents’ health status)
daily. Patients who displayed a green code and temperature
below 37.3 °C were allowed entry into the inpatient
department. All participants guaranteed the truthfulness
of their responses and were required to read and sign the
corresponding questionnaires. The researcher instructed the
participants in filling out the questionnaires and the matters
needing attention to avoid survey bias. The questionnaires
were filled out by the mothers themselves. After completing
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Table 1 Infant demographic characteristics (n=134)

Infant characteristics Value
Age, months 8.57+1.66; [6-12]
6-9 months 91 (67.90)
10-12 months 43 (33.10)
Gender
Male 32 (23.90)
Female 102 (76.10)
Weight/height 99.21+1.17; [95-100]
95-97" percentile 21 (15.70)
98-100" percentile 113 (84.30)
Birth order ranking
1 53 (39.60)
o 67 (50.00)
31 14 (10.40)
Past medical history
No 112 (83.58)
Yes 22 (16.42)
Type of disease
Pneumonia 66 (49.30)
Gastroenteritis 42 (31.30)
Urinary infection 20 (14.90)
Others 6 (4.50)

Data are presented as n (%) or mean + standard deviation;
[min-max].

the questionnaires, participants were reminded to take any
belongings away. Any public items, including pens, were
disinfected with alcohol swabs after use.

The researcher checked if the questionnaires had been
completed after the participants submitted them. Out of the
134 mothers recruited for the study, six dropped out. Two
mothers said there were too many questions and it took too
long to fill out the questionnaires. A further four mothers
did not think their infants were obese, so they refused to fill
in the questionnaire.

Statistical analysis

A total of 140 questionnaires were issued, excluding data

to fill in write questionnaires with 4.3% attrition rate, and
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collected them effectively 134 with effective response-rate of
95.7%. SPSS software 18 was used for the statistical analysis.
A significance level of 0.05 was set for the correlation and
multivariate analyses. The data analysis was conducted
after double-checking the data entry. Descriptive statistics
were used to analyze the demographic characteristics of the
participants, and tests for the normal distribution of each
variable were performed. Pearson’s correlational analysis
was conducted, regression residuals, procentile-procentile
(P-P) plots, and scatter plots were used to demonstrate that
the data were normally distributed, followed by a multiple
regression analysis to predict the relationship between the
independent and dependent variables.

Results
Infant demographic characteristics

Table 1 shows that more than half of the infants were
6-9 months old (67.9%), and the majority were female
(76.1%). The weight/height ratio of most of the infants
was at the 98"-100" percentile (84.3%). More infants were
second children (50.0%) than first children (39.6%). Almost
all infants had no past medical history (83.58%), with the
majority diagnosed with pneumonia (49.3%).

Maternal demographic characteristics

Table 2 indicates that most mothers were 30-39 years old
(49.3%), and the majority were married (99.3%). Most of
the participants were multiparous mothers (61.40%).

Almost half had completed college-level education or
higher (41.1%). The majority of participants earned a
monthly personal income less than 3,000 RMB (37.3%),
and almost half were unemployed (46.3%), 50% the fathers
of infants were the main source of household income. The
majority reported good family relationships (93%), and
73.1% cared for their infants for more than 6 hours per day.
None of the mothers had a family history of psychiatric
problems.

Maternal feeding bebaviors

As presented in Table 3, the overall score of feeding
behaviors ranged from 83 to 178, and the mean score was
145.19 (SD =21.78). Providing healthy food had the highest
mean score of 64.54 (SD =9.81), and enhancing toddlers’
eating behavior had a mean score of 61.5 (SD =10.25).
Providing a pleasant eating environment had the lowest
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Table 2 Maternal demographic characteristics (n=134)

Maternal characteristics

Value

Age, years
19-29 years
30-39 years
40-45 years
Marital status
Single
Married
Pregnancy
Primipara
Multiparous
Education
Primary school
Secondary school
High school
College and higher
Current employment situation
No employment
Part-time employment
Full-time employment
Monthly income
<3,000 RMB
3,001-5,000 RMB
5,001-8,000 RMB
8,001-10,000 RMB
>10,000 RMB
Main source of household income
Father
Mother

Joint income

30.03+4.81; [19-42)
61 (45.50)
66 (49.30)
7 (5.20)

1(0.70)
133 (99.30)

53 (39.60)
81 (61.40)

13 (9.70)
31 (23.10)
35 (26.10)
55 (41.10)

62 (46.30)
13 (9.70)
59 (44.00)

50 (37.30)
22 (16.40)
22 (16.40)
19 (14.20)
21 (15.70)

67 (50.0)
2 (1.50)
65 (48.50)

Data are presented as n (%) or mean =+ standard deviation;

[min-max].
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mean score of 19.15 (SD =3.82).

Description of maternal factors, including PSE, perceived
benefits of maternal feeding bebaviors, perceived barriers
to maternal feeding bebaviors, and social support

Tuble 4 illustrates that PSE scores ranged from 206 to 440,
with a mean of 356.04 (SD =48.77). Perceived benefits of
maternal feeding behaviors (BeFB) ranged from 31 to 45,
with a mean score of 40.71 (SD =4.19). Perceived barriers
to maternal feeding behaviors (BaFB) ranged from 10 to 44,
with a mean score of 24.10 (SD =6.71). The social support
(SSRS) scores ranged from 28 to 52, with a mean score of
39.93 (SD =5.78), indicating high social support.

Relationship between factors and feeding bebaviors among
mothers with obese infants

Pearson’s correlation was performed to explore the
relationship between mothers’ age, monthly income, PSE,
BeFB, BaFB, SSRS, and feeding behaviors (PFBQ). Table 5
illustrates the correlation among the variables studied.

Factors influencing feeding bebaviors of mothers with
obese infants

The study used a multivariate regression approach to
examine the effect of mothers’ age, monthly income, PSE,
BeFB, BaFB, and SSRS on feeding behaviors. The variance
inflation factors of the mothers’ age (VIF =1.082), monthly
income (VIF =1.076), PSE (VIF =1.495), BeFB (VIF
=1.248), BaFB (VIF =1.038), and SSRS (VIF =1.189) were
all around 1.500 without severe multicollinearity or outliers,
and the homoscedasticity test was significant (P=0.00).
The Durbin—-Watson statistic was 1.619, which was in
the acceptable range. The Std. Residual max was 2.395,
meaning the residuals were uncorrelated.

As presented in Table 6, linear regression analysis showed
that monthly personal income, PSE, and social support
together explained 28% of the variance in feeding behaviors
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Table 3 Range, means, and standard deviations of maternal feeding behaviors (n=134)

Range of scores

Variables M SD
Possible core Actual score

Feeding behaviors 38-190 83-178 145.19 21.78

Providing healthy food 17-85 38-84 64.54 9.81

Enhancing toddlers’ eating behavior 16-80 36-80 61.50 10.25

Providing a pleasant eating environment 5-25 9-25 19.15 3.82

M, mean; SD, standard deviation.

Table 4 Range, means, and standard deviations of PSE, BeFB, Bal'B, and SSRS among the mothers (n=134)

Factors Range of scores M D
Possible score Actual score

PSE 0-480 206-440 356.04 48.77

BeFB 9-45 31-45 40.71 4.19

BaFB 10-50 10-44 2410 6.71

SSRS 14-64 28-52 39.93 5.78

PSE, parenting self-efficacy; BeFB, Benefits of Maternal Feeding Behaviors Questionnaire; BaFB, Barriers to Maternal Feeding Behaviors
Questionnaire; SSRS, Social Support Rating Scale; M, mean; SD, standard deviation.

Table 5 The relationship between mothers’ age, monthly personal income, PSE, BeFB, BaFB, SSRS, and feeding behaviors (n=134)

Variables Age Income PSE BeFB BaFB SSRS PFBQ
Age 1.00 0.004 -0.094 0.047 -0.034 0.187* 0.156
Income 1.00 -0.217* -0.075 -0.053 0.074 -0.254**
PSE 1.00 0.423* -0.170 0.281** 0.437**
BeFB 1.00 -0.037 0.046 0.206**
BaFB 1.00 -0.115 -0.205*
SSRS 1.00 0.337**
PFBQ 1.00

*, P<0.05; **, P<0.01. PSE, parenting self-efficacy; BeFB, Benefits of Maternal Feeding Behaviors Questionnaire; BaFB, Barriers

—

(o]

Maternal Feeding Behaviors Questionnaire; SSRS, Social Support Rating Scale; PFBQ, Parental Feeding Behaviors Questionnaire.

Table 6 Predictive factors of feeding behaviors among mothers of obese infants (n=134)

Unstandardized coefficients

Standardized coefficients

Predictive variables T P value VIF
B Std. error B

Age -0.624 0.346 0.138 1.803 0.074 1.082
Income -2.850 1.112 -0.196 -2.562 0.012 1.076
PSE 0.138 0.040 0.309 3.430 0.001 1.495
BeFB 0.205 0.427 0.039 0.480 0.632 1.248
BaFB -0.358 0.243 -0.110 -1.471 0.144 1.038
SSRS 0.846 0.302 0.224 2.798 0.006 1.189

R°=0.312, adjusted R?=0.280, Fe, 127 =9.613, P value <0.001, Constant =48.24. VIF, variance inflation factor; PSE, parenting self-efficacy;
BeFB, Benefits of Maternal Feeding Behaviors Questionnaire; BaFB, Barriers to Maternal Feeding Behaviors Questionnaire; SSRS, Social

Support Rating Scale.
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[F. 127y =9.613, P<0.001]. PSE (B=0.309, P<0.05) and
social support (B=0.224, P<0.05) had significantly positive
influences on feeding behaviors. The monthly personal
income of mothers (f=-0.196, P<0.05) had a significantly
negative influence on feeding behaviors among mothers
with obese infants. The perceived benefits of maternal
feeding behaviors ($=0.039, P>0.05), perceived barriers to
maternal feeding behaviors (B=-0.110, P>0.05), and age of
mothers (=0.138, P>0.05) had no significant influence on
feeding behaviors among mothers with obese infants.

Discussion
Feeding bebhaviors

The questionnaire in this study is based on the questionnaire
of Lusmilasari (47), and was truncated and modified
according to the feeding characteristics of infants in China.
The general principle is that higher scores indicate better
feeding behavior, the results showed that mothers’ feeding
behavior was at a high level. It may be because most of
the participants were multiparous mothers, they already
had some parenting experience. The results showed that
70-74% of mothers did not often attend hospitals or
professional institutions for consultation on infant feeding
unless it was for other illnesses, in which case they took the
opportunity to ask the doctor about feeding. There have also
been relevant studies on obese infants that indicate Chinese
parents lack scientific knowledge about feeding and that
training advocates for infant feeding is necessary (48,49).

Our results also showed that 26.9% of mothers did not
control how much their infants ate, and 28% did not pay
attention to whether their children showed satiety cues,
instead expecting their infants to eat a fixed amount each
time. These behaviors that do not respond to or listen to
a child’s hunger and satiety cues may increase the risk of
infant weight gain (22). A study about feeding behavior of
caregivers from Kunming Province, China, the results also
showed that the risk of improper feeding was reflected in
the caregiver’s overemphasis on feeding (50). Many mothers
worried about their infant’s hunger and fed them regularly
rather than according to their infant’s hunger signals.
Although there is no evidence in the literature that this
behavior is detrimental to infants’ self-regulating ability, it
can increase their likelihood of obesity (51).

In the era of mobile phones, the most convenient way
to receive information is through electronic media. Half
of the mothers in our study were willing to learn how to
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provide a good feeding environment for their infants from
mobile phones and electronic media. A previous study had
shown that familiar eating places and feeding utensils can
reduce resistance to feeding and increase the chances of
successful feeding (52). Fixed cutlery can help the caregiver
understand the exact amount of food the child eats and help
regulate and replenish the amount (52).

Factors influencing feeding bebaviors of mothers with
obese infants

Maternal personal income

In our study, maternal personal income was significantly
correlated with feeding behavior and had a significant
negative influence on feeding behaviors. This result
contradicts previous research showing that family income
and maternal feeding behavior were positively correlated
and statistically significant (53). However, other studies
have concluded that family income is not associated with
feeding behavior, possibly because the income gap between
participants in the study was small (54,55). The participants
in our study also had similar economic levels and minor
regional differences. More importantly, the vast majority
of family income comes from joint income and the father
of the infants, the mother’s income did not represent the

family income or affect the access to and quality of food for
her children.

PSE

The results indicated that PSE was not only significantly
and positively correlated with feeding behavior but was also
a predictor of feeding behavior. This result is consistent
with a previous study where maternal self-efficacy was
positively correlated with feeding behavior and the
frequency of offering food (56). It also suggests that self-
efficacy may help mothers make decisions about feeding
their infants, which are essential for establishing healthy
eating habits and growth (56). An American study also found
a significant correlation between maternal self-efficacy and
infant feeding styles, including control of home food access
(r=0.110, P<0.01) (30). Maternal self-efficacy can increase
infant intake of healthy foods, especially vegetables (r=0.31,
P<0.005), and interventions for mothers with higher self-
efficacy can further improve their feeding behavior (57).
Mothers with higher self-efficacy were more likely to follow
professional recommendations regarding infant feeding
behaviors (58). They are more aware of their child’s eating
patterns, the involvement and structural behavior in their
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children’s eating environment will increase (59). As children
get older, they become more autonomous and develop a
greater ability to communicate with their mothers about
dietary choices (60).

Perceived benefits of maternal feeding behaviors

The results indicated that maternal perceived benefits
of feeding behaviors were significantly and positively
correlated with feeding behavior but were not a predictor of
the feeding behavior of mothers with obese infants. Many
studies have shown that perceived benefits play a significant
role in promoting healthy behaviors. On the contrary,
the lack of perceived behavioral benefits would be an
obstacle to promoting healthy behaviors (61). In this study,
maternal perceived benefits were significantly associated
with, but could not predict, feeding behavior. A previous
study showed that mothers’ perceived benefits score was
significantly correlated with feeding behavior (r=0.542,
P<0.01) and was the best predictor of feeding behavior
compared to other factors. When combined with other
variables in the regression model, perceived benefits still
had a significantly positive influence on feeding behavior
($=0.366, P<0.01) (41).

Social support

The results indicated that social support was significantly
and positively associated with feeding behaviors and was
also a predictor of feeding behaviors of mothers with
obese infants. Social support is one of the most important
functions of social networks, and social stratification
reflects family life, differential family values, family tastes,
and media (62). In a study of early feeding behavior, social
support was also found to be a significant and positive
influence on feeding behavior (B=1.325, P<0.001) (53).
A study in Portugal showed that strong social support
encourages mothers to do what they think is right and leads
to better feeding behavior (63). Social support also plays
an important role in exclusive breastfeeding, with support
from partners, family, and peers leading to prolonged
breastfeeding (64).

Mother’s age

The results indicated that the mother’s age had no
significant relationship with, and was not predictive of,
feeding behaviors in mothers with obese infants. This result
differed from previous studies, especially for adolescent and
adult mothers, in aspects of feeding experience and access to
feeding information, which directly affects the development
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of infants and can easily lead to malnutrition or obesity (65).
Shiraishi et 4l. (66) found that the age of primipara mothers
had a statistically significant impact on feeding behavior
(P<0.05). However, the age of multiparous mothers had no
significant effect on feeding behavior (P=0.597). In a survey
of early breastfeeding, the authors also confirmed that
socioeconomic variables, such as the mothers’ age, did not

predict feeding behavior (P=0.820) (53).

Perceived barriers to maternal feeding behaviors

The results indicated that perceived barriers had a
significant negative correlation with, but did not predict,
feeding behaviors of mothers with obese infants. This
result is contrary to a previous study that found perceived
barriers had a negative correlation to feeding behavior
(r=-2.13, P<0.05) and also had a significant negative
influence on feeding behaviors (B=-0.155, P<0.05) (41).
The perceived barriers to feeding scores in our study were
low, with most scores under 3 points. In other words, the
problems described in the questionnaire were not perceived
as barriers to the mothers in our study. The mothers made
substantial efforts to provide the best food and feeding
environments for their children.

Limitations

This study was limited to collecting information about the
mother’s personal income rather than the family’s household
income. Since, 46.10% mothers stayed at home for the first
year after giving birth, and relied on their husbands for
their financial support, using the mother’s personal income
as an indicator may affect the associations between socio-
economic status and feeding behaviors. Participants were
mothers with obese infants who attended the Pediatric
Department of the 2" Affiliated Hospital and Yuying
Children’s Hospital of WMU. Most were from downtown
Wenzhou or nearby, with similar economic status and
minor regional differences. Future studies should recruit
participants from wider geographical area to ensure a more
representative sample. Finally, this study did not separately
analyze the feeding behaviors of the primiparous and
multiparous mothers, which might affect maternal feeding
behaviors.

Conclusions

This study showed that PSE and social support positively
predicted feeding behaviors, and monthly personal

Transl Pediatr 2023;12(5):1004-1016 | https://dx.doi.org/10.21037/tp-23-185



Translational Pediatrics, Vol 12, No 5 May 2023

income negatively predicted feeding behaviors. The
feeding behavior of the mothers in this study was above
average, but it was mainly reflected in improving a good
eating environment for infants, and there was a relative
lack of knowledge about correct feeding. This is due to
China’s current national conditions, where most of the
professionals who can be consulted are in hospitals rather
than communities. Therefore, this kind of consultation
can only be received as part of medical treatment, and
most parents would find this procedure too complicated
to pursue. A community project is required in the future
so that parents can consult locally rather than gather
fragmented information about infant feeding on the
internet, which often lacks a scientific basis. Mobile apps
(mHealth application) could be initiated as a mobile
public health intervention where mothers could easily
access these applications and learn to practice appropriate
feeding/parenting behaviors without going to the hospital
setting. In addition, the online consultation platforms of
major hospitals in China have also seen rapid development
during the COVID-19 pandemic. Through the platform,
parents can meet doctors face-to-face and solve problems
in the fastest and most professional way. Infant obesity is a
widespread problem, and it is essential that the beliefs and
attitudes of parents and elders should be modified to reduce
the incidence of infant obesity in China.

Acknowledgments

The authors appreciate the guidance of Assistant Professor
Dr. Wantana Supasrimanont, Faculty of Nursing Burapha
University and Mrs. Chunmei Zhang, Vice Dean of School
of Nursing Wenzhou Medical University. We also would
like to acknowledge all the research participants for their
kind cooperation.

Funding: None.

Footnote

Reporting Checklist: The authors have completed the
STROBE reporting checklist. Available at https://
tp.amegroups.com/article/view/10.21037/tp-23-185/rc

Data Sharing Statement: Available at https://tp.amegroups.
com/article/view/10.21037/tp-23-185/dss

Peer Review File: Available at https://tp.amegroups.com/
article/view/10.21037/tp-23-185/prf

© Translational Pediatrics. All rights reserved.

1013

Conflicts of Interest: All authors have completed the ICMJE
uniform disclosure form (available at https://tp.amegroups.
com/article/view/10.21037/tp-23-185/coif). The authors
have no conflicts of interest to declare.

Ethical Statement: The authors are accountable for all
aspects of the work in ensuring that questions related
to the accuracy or integrity of any part of the work are
appropriately investigated and resolved. The study was
conducted in accordance with the Declaration of Helsinki
(as revised in 2013). This study was approved by the
Institutional Review Board (IRB) of Burapha University
(No. MHESI 8137/1235) and the Second Affiliated
Hospital and Yuying Children’s Hospital of WMU (No.
2021-K-64-02). Voluntary consent was obtained from all
participants before participating in the research process.

Open Access Statement: This is an Open Access article
distributed in accordance with the Creative Commons
Attribution-NonCommercial-NoDerivs 4.0 International
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with
the strict proviso that no changes or edits are made and the
original work is properly cited (including links to both the
formal publication through the relevant DOI and the license).
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1. GBD 2015 Obesity Collaborators; Afshin A, Forouzanfar
MH], et al. Health Effects of Overweight and Obesity in 195
Countries over 25 Years. N Engl ] Med 2017;377:13-27.

2. Arredondo A, Lugo OBR, Orozco E, et al. Breastfeeding
and feeding practices in the first year of life and its
association with overweight and obesity of children in
Mexico. Revista Brasileira de Saude Materno Infantil
2021;21:1109-18.

3. Barker DJ. Obesity and early life. Obes Rev 2007;8
Suppl 1:45-9.

4. Monasta L, Batty GD, Cattaneo A, et al. Early-life
determinants of overweight and obesity: a review of
systematic reviews. Obes Rev 2010;11:695-708.

5. Horodynski MA, Silk K, Hsieh G, et al. Tools for teen
moms to reduce infant obesity: a randomized clinical trial.
BMC Public Health 2015;15:22.

6. Goodell LS, Wakefield DB, Ferris AM. Rapid weight gain
during the first year of life predicts obesity in 2-3 year olds

from a low-income, minority population. ] Community

Transl Pediatr 2023;12(5):1004-1016 | https://dx.doi.org/10.21037/tp-23-185


https://tp.amegroups.com/article/view/10.21037/tp-23-185/rc
https://tp.amegroups.com/article/view/10.21037/tp-23-185/rc
https://tp.amegroups.com/article/view/10.21037/tp-23-185/dss
https://tp.amegroups.com/article/view/10.21037/tp-23-185/dss
https://tp.amegroups.com/article/view/10.21037/tp-23-185/prf
https://tp.amegroups.com/article/view/10.21037/tp-23-185/prf
https://tp.amegroups.com/article/view/10.21037/tp-23-185/coif
https://tp.amegroups.com/article/view/10.21037/tp-23-185/coif
https://creativecommons.org/licenses/by-nc-nd/4.0/

1014

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Health 2009;34:370-5.

Silva GA, Costa KA, Giugliani ER. Infant feeding: beyond
the nutritional aspects. ] Pediatr (Rio J) 2016;92:52-7.
Pluymen LPM, Wijga AH, Gehring U, et al. Early
introduction of complementary foods and childhood
overweight in breastfed and formula-fed infants in the
Netherlands: the PIAMA birth cohort study. Eur ] Nutr
2018;57:1985-93.

Huh SY, Rifas-Shiman SL, Taveras EM, et al. Timing of
solid food introduction and risk of obesity in preschool-
aged children. Pediatrics 2011;127:e544-51.

Pan L, Li R, Park S, et al. A longitudinal analysis of sugar-
sweetened beverage intake in infancy and obesity at 6
years. Pediatrics 20145134 Suppl 1:529-35.

Gaffney KF, Kitsantas P, Cheema J. Clinical practice
guidelines for feeding behaviors and weight-for-age at

12 months: a secondary analysis of the Infant Feeding
Practices Study II. Worldviews Evid Based Nurs
2012;9:234-42.

English LK, Obbagy JE, Wong YP, et al. Types and
amounts of complementary foods and beverages consumed
and growth, size, and body composition: a systematic
review. Am J Clin Nutr 2019;109:956S-77S.

Huang H, Wan Mohamed Radzi CW, Salarzadeh
Jenatabadi H. Family Environment and Childhood
Obesity: A New Framework with Structural Equation
Modeling. Int ] Environ Res Public Health 2017;14:181.
Alahmadi RA. The Effects of Parenting Style and Feeding
Style on Child Weight Status: A Systematic Review.
Masters Theses. 2019:4427. Available online: https://
thekeep.eiu.edu/theses/

Stiemsma LT, Michels KB. The Role of the Microbiome
in the Developmental Origins of Health and Disease.
Pediatrics 2018;141:¢20172437.

Forbes JD, Azad MB, Vehling L, et al. Association of
Exposure to Formula in the Hospital and Subsequent
Infant Feeding Practices With Gut Microbiota and Risk
of Overweight in the First Year of Life. JAMA Pediatr
2018;172:e181161.

Zhuang C, Liao X, Fu M, et al. Association between the
use of antibiotics during pregnancy and obesity in 5-year-
old children. Transl Pediatr 2021;10:1686-91.

Li P, Chang X, Chen X, et al. Early-life antibiotic exposure
increases the risk of childhood overweight and obesity

in relation to dysbiosis of gut microbiota: a birth cohort
study. Ann Clin Microbiol Antimicrob 2022;21:46.
Elzahrany YR, Alharthi AF, Alkhalifah HM, et al. Factors
Controlling Cessation of Breastfeeding among Primiparas

© Translational Pediatrics. All rights reserved.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Hu et al. A study on feeding behaviors of mothers with obese infants

vs Multiparas in PHC Centers in Riyadh Saudi Arabia. ]
Family Med Prim Care Acc 2021;5:166.

Hines M, Hardy N, Martens A, et al. Birth Order

Effects on Breastfeeding Self-Efficacy, Parent Report

of Problematic Feeding and Infant Feeding Abilities. J
Neonatal Nurs 2022;28:16-20.

Crombie IK, Kiezebrink K, Irvine L, et al. What maternal
factors influence the diet of 2-year-old children living in
deprived areas? A cross-sectional survey. Public Health
Nutr 2009;12:1254-60.

Saltzman JA, Pineros-Leano M, Liechty JM, et al. Eating,
feeding, and feeling: emotional responsiveness mediates
longitudinal associations between maternal binge eating,
feeding practices, and child weight. Int ] Behav Nutr Phys
Act 2016;13:89.

Seach KA, Dharmage SC, Lowe AJ, et al. Delayed
introduction of solid feeding reduces child overweight and
obesity at 10 years. Int ] Obes (Lond) 2010;34:1475-9.
Gross RS, Mendelsohn AL, Fierman AH, et al. Maternal
controlling feeding styles during early infancy. Clin Pediatr
(Phila) 2011;50:1125-33.

Kent JC, Mitoulas LR, Cregan MD, et al. Volume and
frequency of breastfeedings and fat content of breast milk
throughout the day. Pediatrics 2006;117:¢387-95.

Daniels LA, Magarey A, Battistutta D, et al. The
NOURISH randomised control trial: positive feeding
practices and food preferences in early childhood - a
primary prevention program for childhood obesity. BMC
Public Health 2009;9:387.

Vandeweghe L, Verbeken S, Vervoort L, et al. Reward
sensitivity and body weight: the intervening role of

food responsive behavior and external eating. Appetite
2017;112:150-6.

Aubel J. The role and influence of grandmothers on child
nutrition: culturally designated advisors and caregivers.
Matern Child Nutr 2012;8:19-35.

Yu T, Mao M. Diagnosis and treatment of simple obesity
in children. J Appl Pediatr 2007;22:874-6.

Salarkia N, Omidvar N, Zaeri F, et al. Mother's Self-
Efficacy Mediates the Relationship Between Household
Food Insecurity and Maternal Infant Feeding Styles.
Matern Child Health J 2016;20:602-12.

Fein SB, Labiner-Wolfe J, Scanlon KS, et al. Selected
complementary feeding practices and their association
with maternal education. Pediatrics 2008;122 Suppl
2:591-7.

Egata G, Berhane Y, Worku A. Predictors of acute

undernutrition among children aged 6 to 36 months in east

Transl Pediatr 2023;12(5):1004-1016 | https://dx.doi.org/10.21037/tp-23-185



Translational Pediatrics, Vol 12, No 5 May 2023

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

rural Ethiopia: a community based nested case - control
study. BMC Pediatr 2014;14:91.

Koh GA, Scott JA, Woodman RJ, et al. Maternal feeding
self-efficacy and fruit and vegetable intakes in infants.
Results from the SAIDI study. Appetite 2014;81:44-51.
Goodell LS, Pierce MB, Bravo CM, et al. Parental
perceptions of overweight during early childhood. Qual
Health Res 2008;18:1548-55.

Fong HEF, Rothman EF, Garner A, et al. Association
Between Health Literacy and Parental Self-Efficacy
among Parents of Newborn Children. ] Pediatr
2018;202:265-271.e3.

Liyana Amin NA, Tam WWS, Shorey S. Enhancing
first-time parents' self-efficacy: A systematic review and
meta-analysis of universal parent education interventions'
efficacy. Int ] Nurs Stud 2018;82:149-62.

Bahorski JS, Childs GD, Loan LA, et al. Parental Self-
Efficacy in New Mothers Predicts Infant Growth
Trajectories. West ] Nurs Res 2020;42:254-61.

Pender NJ, Murdaugh CL, Parsons MA. The Health
Promotion Model. Health Promotion in Nursing Practice
(6th Edition) Boston, MA: Pearson; 2011.

Wang Y, Xue H, Sun M, et al. Prevention and control of
obesity in China. Lancet Glob Health 2019;7:e1166-7.
McEachan RRC, Santorelli G, Bryant M, et al. The
HAPPY (Healthy and Active Parenting Programmme

for early Years) feasibility randomised control trial:
acceptability and feasibility of an intervention to reduce
infant obesity. BMC Public Health 2016;16:211.

Palupi E, Chaiyawat W. Factors predicting maternal
feeding behaviors for toddlers in Java Island, Indonesia. J
Health Res 2016;30:1-8.

Ersser SJ, Farasat H, Jackson K, et al. Parental self-
efficacy and the management of childhood atopic eczema:
development and testing of a new clinical outcome
measure. Br ] Dermatol 2015;173:1479-85.

Kendall S, Bloomfield L. TOPSE: Developing and
validating a tool to measure Parenting Self-Efficacy.
Blackwell Science Ltd. 2005;51:174-81.

Zhou YT, Yin HY, Wang M], et al. Correlation between
family function and parenting self-efficacy in caregivers of
children with autism spectrum disorder. Zhongguo Kangfu
Lilun Yu Shijian 2017;23:465-9.

Xiao SY. The theoretical basis and research application
of Social Support Rating Scale. Journal of Clinical
Psychological Medicine 1994;4:98-100.

Lusmilasari L, Chaiyawat W, Rodcumdee B. The
development of the parental feeding behaviours

© Translational Pediatrics. All rights reserved.

47.

48.

49.

50.

51

52.

53.

54.

55.

56.

57.

58.

59.

1015

questionnaire for Indonesian parents with toddlers:
preliminary result. International Journal of Community
Medicine and Public Health 2015;2:558-65.

Lusmilasari L, Chaiyawat W, Rodcumdee B. Psychometric
properties of the Parental Feeding Behaviours
Questionnaire for Indonesian parents of young children.
Int J Nurs Pract 2018. doi: 10.1111/ijn.12604.

Lin C. Analysis of the status quo and coping strategies of
infant feeding in China. Decision to Explore; 2020:91-2.
Wu T, Zhai X, Pu Z, et al. The influence of parenting
behavior and philosophy on infant obesity. International
Journal of Pediatrics 2012;39:3.

Wu H. A study on Influencing factors of feeding health
belief and feeding behavior among primary caregivers

of infants aged 6 to 24 months. Nursing management in
China 2019;19:6.

DiSantis KI, Hodges EA, Johnson SL, et al. The role

of responsive feeding in overweight during infancy and
toddlerhood: a systematic review. Int ] Obes (Lond)
2011;35:480-92.

Wang X, Wang H, Xu H. Study on the correlation
between infant feeding behavior and growth and
development. Chinese Journal of Child Health Care
2009;17:408-9.

Syam A, Syafar M, Amiruddin R, et al. Early Breastfeeding
Initiation: Impact of Socio-demographic, Knowledge and
Social Support Factors. Pak J Nutr 2017;16:207-15.

Ardic C, Usta O, Omar E, et al. Effects of infant feeding
practices and maternal characteristics on early childhood
obesity. Arch Argent Pediatr 2019;117:26-33.

Yu H, Chen X, Liu D. Study on the status quo and
influencing factors of overweight and obesity in infants
aged 0-2 in Shaoxing. Chinese Journal of Child Health
Care 2012;20:749.

Bahorski JS, Childs GD, Loan LA, et al. Self-efficacy,
infant feeding practices, and infant weight gain: An
integrative review. ] Child Health Care 2019;23:286-310.
Redsell SA, Edmonds B, Swift JA, et al. Systematic review
of randomised controlled trials of interventions that aim to
reduce the risk, either directly or indirectly, of overweight
and obesity in infancy and early childhood. Matern Child
Nutr 2016;12:24-38.

Campbell K, Hesketh K, Silverii A, et al. Maternal
self-efficacy regarding children's eating and sedentary
behaviours in the early years: associations with children's
food intake and sedentary behaviours. Int J Pediatr Obes
2010;5:501-8.

Camfferman R, Van der Veek SMC, Rippe RCA, et al.

Transl Pediatr 2023;12(5):1004-1016 | https://dx.doi.org/10.21037/tp-23-185



1016

60.

61.

62.

63.

Maternal Feeding Practices, Health Cognitions, and
Children's Eating Styles and Weight Status. ] Dev Behav
Pediatr 2019;40:122-30.

Duraccio KM, Zaugg KK, Nottingham K, et al. Maternal
self-efficacy is associated with mother-child feeding

practices in middle childhood. Eat Behav 2021;40:101475.

Rajaraman D, Correa N, Punthakee Z, et al. Perceived
Benefits, Facilitators, Disadvantages, and Barriers for
Physical Activity Amongst South Asian Adolescents in
India and Canada. J Phys Act Health 2015;12:931-41.
Hutton EK, Reitsma AH, Kaufman K. Outcomes
associated with planned home and planned hospital births
in low-risk women attended by midwives in Ontario,
Canada, 2003-2006: a retrospective cohort study. Birth
2009;36:180-9.

Morgado CMDC, Werneck GL, Hasselmann MH. Social

Cite this article as: Hu S, Wacharasin C, Sangin S. Factors

associated with feeding behaviors among mothers of obese
infants: a cross-sectional study. Transl Pediatr 2023;12(5):1004-
1016. doi: 10.21037/tp-23-185

© Translational Pediatrics. All rights reserved.

Hu et al. A study on feeding behaviors of mothers with obese infants

network, social support and feeding habits of infants in
their fourth month of life. Ciencia & Saude Coletiva
2013;18:367-76.

64. Laugen CM, Islam N, Janssen PA. Social Support and
Exclusive Breast feeding among Canadian Women.
Paediatr Perinat Epidemiol 2016;30:430-8.

65. Black MM, Siegel EH, Abel Y, et al. Home and videotape
intervention delays early complementary feeding among
adolescent mothers. Pediatrics 2001;107:E67.

66. Shiraishi M, Matsuzaki M, Kurihara S, et al. Post-
breastfeeding stress response and breastfeeding self-
efficacy as modifiable predictors of exclusive breastfeeding
at 3 months postpartum: a prospective cohort study. BMC
Pregnancy Childbirth 2020;20:730.

(English Language Editor: D. Fitzgerald)

Transl Pediatr 2023;12(5):1004-1016 | https://dx.doi.org/10.21037/tp-23-185



