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Chinese men living in urban
areas of Shijiazhuang, Hebei
at higher risk of overweight
or obesity
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Abstract

Objective: The prevalence of overweight/obesity in China has increased dramatically in recent

years; being overweight/obese can increase the risk of type 2 diabetes and cardiovascular disease.

The purpose of this study was to determine the population in China at high risk of being over-

weight or obese, to explore the relationships between various relevant factors and overweight/

obesity, and to identify preventive efforts for high-risk populations.

Methods: We administered a questionnaire survey among a group of 536 social workers in

Shijiazhuang City in 2017. We used the Pearson chi-square test, Spearman’s rho test, multivariate

linear regression, univariate and multivariate logistic regression, and receiver operating charac-

teristic curve analysis to investigate factors that influence overweight/obesity.

Results: The prevalence of overweight/obesity was 13.7% among the study participants.

Urban residence, eating speed, number of daily meals, overeating, and a high-fat diet were

associated with overweight/obesity. In multivariate linear regression analysis, overweight/

obesity was correlated with sex, urban residence, eating speed, number of daily meals, and a

high-fat diet.
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Conclusion: Among all influencing factors, dietary factors, place of residence, and sex were

most closely related to being overweight/obese. Furthermore, living in an urban area and male

sex were independent risk factors for being overweight/obese.
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Introduction

Being overweight or obese are common

conditions caused by a variety of factors
including genetic, environmental, behavior-

al, socioeconomic, and cultural factors.
Overweight and obesity lead to excess

energy (lipid) storage in the body. Over
the past few decades, the prevalence of

overweight/obesity has increased dramati-
cally worldwide. The prevalence of over-

weight/obesity is similarly rising in
China.1,2 According to a 2016 World

Health Organization report, approximately
39% of adults globally are overweight/

obese.3 Being overweight/obese has
become a serious global public health prob-

lem, affecting improvements in quality of
life among populations worldwide.

Overweight/obesity increases the risk of
cardiovascular disease and cancer and can
affect the functioning of multiple body sys-

tems. Overweight and obesity not only
affects a person’s physical appearance but

also causes challenges in daily life.3 In addi-
tion, being overweight or obese can cause

joint and soft tissue damage, decrease
reproductive capacity, and limit the devel-

opment of intelligence and psychological
characteristics.4–7

Overweight and obesity can also cause
various psychological problems, such as

behavioral changes and psychological
trauma. Viitasalo et al.8 conducted a study

among 9,895 European children and found
that overweight and obesity were early risk
factors for future chronic diseases, includ-
ing coronary heart disease, cerebrovascular
disease, type 2 diabetes, and hypertension.
Research into risk factors and preventive
measures for overweight and obesity has
received increasing attention in the public
health field. Poor eating habits are a
major cause of being overweight and
obese.9 Recent studies have shown that
eating speed plays a role in obesity9–11 and
diabetes.12–14 In addition, some studies
have suggested that in people who are over-
weight or obese, blood glucose levels
increase gradually to avoid continuous
and rapid secretion of insulin, which can
lead to overworking the pancreas.15 Other
studies have shown that several risk factors
are linked to being overweight or obese,
such as increased intake of high-fat and
energy-dense foods, excessive consumption
of carbonated beverages, reduced plant
fiber intake, snacking, and skipping break-
fast.9 However, when considering the life-
style habits outlined above, several
questions remain. Which behaviors are the
greatest risk factors for being overweight or
obese? Are these risk factors independent of
each other? Is there a group in China at
higher risk of becoming overweight/obese?
If so, what type of people comprise this
group? These issues have yet to be studied
simultaneously.
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Given the close relationship between the
prevalence of being overweight/obese and

diet, in this study, we aimed to further
explore the relationship between the
Chinese diet and being overweight or

obese. In-depth analysis and determination
of unhealthy eating behaviors are the most

critical factors in investigating overweight
and obesity, to verify independent risk fac-
tors for being overweight or obese. We also

sought to determine those groups with a
higher risk of becoming overweight within

the Chinese population. In the present
study, we analyzed cross-sectional survey
data, to provide a scientific basis for the

control and prevention of overweight and
obesity and help reduce the impact on
human health.

Methods

Study population

Participants in the present study comprised

individuals living in Shijiazhuang, China,
representing a variety of professions,

including teacher, farmer, office workers,
homemaker, civil servant, doctor, unem-
ployed, and other professions. In 2019, the

total resident population of Shijiazhuang
was just over 11 million, according to data

from the Shijiazhuang Municipal People’s
Government. This survey was conducted
in 2017 and included a physical examina-

tion and questionnaire survey. The study
was approved by the Ethics Committee of
Hebei Medical University (Shijiazhuang,

Hebei, 15 March 2014). The purpose of
the study was explained to participants,

who all gave their signed informed consent
to participate.

Measurement criteria

We measured participants’ body mass index
(BMI) according to Chinese standards;
BMI between 24.0 and 27.9 kg/m2 is

considered overweight and BMI �28 kg/
m2 is considered obesity.

Inclusion criteria for the study were as
follows: age between 18 and 65 years and
no history of major surgery, major trauma,
or diseases within the previous 3 months.
Exclusion criteria were individuals age less
than 18 years or more than 65 years; indi-
viduals with a history of major surgery,
major trauma, or diseases within the previ-
ous 3 months, including hypertension, dia-
betes, arteriosclerosis, cerebrovascular
disease, or other serious diseases.

Questionnaire

The survey included a self-administered
questionnaire. For each question, partici-
pants responded by choosing one of several
possible answers. For example, “Compared
with family and friends who you eat togeth-
er with, how fast do you normally eat?”
(response options were: I always chew
slowly; I eat at the same speed as everyone
else; I eat slightly faster than other people; I
always eat very quickly). The questionnaire
also queried participants’ lifestyles, such as
the number of meals they ate each day (one,
two, three, or more); whether participants
ate meals on time (yes/no), habitually ate
breakfast (yes/no), habitually overate (yes/
no), and habitually snacked and ate supper
(yes/no); weekly frequency of consuming a
high-fat diet (never, 1–2 days, 3–6 days, or
daily); whether participants ate vegetables
regularly (yes/no), ate fast food or Bento
(yes/no), and regularly ate dessert (yes/
no); frequency of consuming sugary drinks
(never, 1–2 servings per week, 3–6 servings
per week, daily), whether participants exer-
cised regularly (yes/no), and frequency of
consuming alcohol (never, less than 1 time
per week, 1–2 times per week, more than 3
times per week). We also collected general
demographic information on participants’
age, sex, urban or rural residence, height,
and weight.
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Sampling method

In our study, a random number table

method was used to conduct simple

random sampling. The steps are as follows:

1) determine the overall range and arrange

the unit number; 2) determine the sample

capacity; 3) select the sample unit, that is,

start from any number in the random

number table, read according to the inter-

val, and select the number within the

number range; do not select the number

beyond the range, and do not select a

repeated number until the predetermined

sample capacity is reached; and 4) arrange

the selected number and list the correspond-

ing unit name scale.

Statistical methods

All statistical analyses were performed

using IBM SPSS software version 24.0

(IBM Corp., Armonk, NY, USA). A p-val-

ue< 0.05 was considered to be statistically

significant. The statistical results are

expressed as both sample sizes and

percentages.
Pearson’s chi-square test was used to

analyze the relationship between BMI and

demographic/behavioral characteristics.

Spearman’s rho correlation test was used

to compare demographic variables and

behavioral variables. All demographic/

behavioral characteristics were input into

a multivariate linear regression model, and

the degree of multicollinearity was quanti-

fied by calculating the variance inflation

factor (VIF). Univariate and multivariate

logistic regression analyses were used to cal-

culate the odds ratios (ORs) with 95% con-

fidence intervals (CIs) of overweight/

obesity, based on the statistical results.

Finally, we constructed a receiver operating

characteristic (ROC) curve to assess the

credibility of each factor affecting a partic-

ipant’s degree of overweight/obesity.

Results

A total 536 participants were included in
this study. Among the surveyed population,
48% of participants were male, and the
mean age was 19.57 years. The demograph-
ic and behavioral characteristics associated
with the surveyed population are presented
in Table 1. Among participants, the rate of
overweight/obesity was as high as 13.4%
(Table 1). Table 1 also shows the relation-
ships between overweight/obesity and vari-
ous demographic and behavioral
characteristics, with statistically significant
correlations between overweight/obesity
and sex (p¼ 0.008), urban residence
(p¼ 0.024), eating speed (p< 0.001),
number of meals per day (p¼ 0.003), and
frequency of eating a high-fat diet
(p¼ 0.048).

To further explore whether sex, being an
urban resident, number of daily meals, and
a high-fat diet had significant correlations
with obesity in the surveyed population, we
applied the Spearman correlation test to
verify the relationship between each demo-
graphic/behavioral characteristic and BMI.
Our results showed that sex, being an urban
resident, eating speed, number of daily
meals, overeating habits, and a high-fat
diet were associated with overweight/obesi-
ty (Table 2). Using multivariate linear
regression analysis, we found that over-
weight/obesity was correlated with sex
(p¼ 0.022), being an urban resident
(p¼ 0.021), eating speed (p< 0.001),
number of daily meals (p¼ 0.004), and a
high-fat diet (p¼ 0.039) (Table 3). In addi-
tion, in collinearity analysis, we confirmed
that the VIF between all factors was< 2,
indicating that there was no collinearity
between any of the factors (Table 3).

Table 4 shows the results of univariate
logistic regression. Univariate logistic
regression showed that the following char-
acteristics had clear correlations with obesi-
ty: sex (OR¼ 0.505, 95% CI¼ 0.303–0.841,
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Table 1. Population-related demographic and behavioral characteristics.

Overweight/Obesity

Demographic/behavioral characteristics Yes, n (%) No, n (%) p

Age (years) 0.580

>20 12 (2.2%) 55 (10.3%)

20 23 (4.3%) 179 (33.4%)

19 24 (4.5%) 153 (28.5%)

<19 13 (2.4%) 77 (14.4%)

Sex 0.008*

Male 45 (8.4%) 212 (39.6%)

Female 27 (5.0%) 252 (47.0%)

Urban residence 0.024*

Yes 43 (8.0%) 211 (39.4%)

No 29 (5.4%) 253 (47.2%)

Eating speed 0.000*

Chews slowly 3 (0.6%) 74 (13.8%)

The same as others 20 (3.7%) 216 (40.3%)

Slightly faster than others 42 (7.8%) 152 (28.4%)

Eats very fast 7 (1.3%) 22 (4.1%)

Daily meal frequency 0.003*

1 12 (2.2%) 24 (4.5%)

2 56 (10.4%) 394 (73.5%)

3 4 (0.7%) 42 (7.8%)

>3 0 (0.0%) 4 (0.7%)

Eats meals on time 0.160

Yes 78 (14.6%) 386 (72.0%)

No 17 (3.2%) 55 (10.3%)

Eats breakfast 0.141

Yes 59 (11.0%) 409 (76.3%)

No 13 (2.4%) 55 (10.3%)

Overeats regularly 0.030*

Yes 34 (6.3%) 158 (29.5%)

No 38 (5.5%) 306 (57.1%)

Frequency of supper 0.685

Never 15 (2.8%) 83 (15.5%)

1–2 times a week 42 (7.8%) 258 (48.1%)

3–6 times a week 12 (2.2%) 89 (16.6%)

every day 3 (0.6%) 34 (6.3%)

High-fat diet consumption 0.048*

Never 5 (0.9%) 71 (13.2%)

1–2 times a week 47 (8.8%) 318 (59.3%)

3–6 times a week 17 (3.2%) 64 (11.9%)

Every day 3 (0.6%) 11 (2.1%)

Vegetable consumption 0.821

Never 2 (0.4%) 8 (1.5%)

Only meat dishes, few vegetables 11 (2.1%) 69 (17.9%)

Balanced meat and vegetable dishes 59 (11.0%) 387 (72.2%)

(continued)
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p¼ 0.009), being an urban resident

(OR¼ 0.562, 95% CI¼ 0.339–0.932,

p¼ 0.026), eating speed (OR¼ 2.243, 95%

CI¼ 1.593–3.157, p< 0.001), number of

meals per day (OR¼ 0.364, 95%

CI¼ 0.193–0.685, p¼ 0.002), overeating

habits (OR¼ 1.733, 95% CI¼ 1.050–2.860,

p¼ 0.031), and frequently consuming a

high-fat diet (OR¼ 1.685, 95%

CI¼ 1.156–2.456, p¼ 0.007). Table 5

shows the results of multivariate logistic

regression, The degree of obesity among

participants in the first step was associated

with the following factors: sex (OR¼ 0.463,

95% CI¼ 0.243–0.881, p¼ 0.019), urban

residence (OR¼ 0.559, 95% CI¼ 0.320–

0.974, p¼ 0.040), eating speed

(OR¼ 2.019, 95% CI¼ 1.401–2.909,

p< 0.001), and meals per day (OR¼ 0.384,

95% CI¼ 0.189–0.778, p¼ 0.008). Based on

these results, we began with participants’

sex and whether they were an urban resi-

dent and conducted an in-depth study on

the relationship between obesity and these

demographic/behavioral characteristics. In

Table 6, we show the interaction between

sex and being an urban resident using

binary logistic regression; we found an

interaction between these two characteris-

tics (p¼ 0.003). We then divided study

Table 1. Continued.

Overweight/Obesity

Demographic/behavioral characteristics Yes, n (%) No, n (%) p

Fast food or Bento 0.584

Never 18 (3.4%) 132 (24.6%)

1–2 times a week 46 (8.6%) 283 (52.8%)

3–6 times a week 8 (1.5%) 41 (7.6%)

Everyday 0 (0.0%) 8 (1.5%)

Frequency of dessert 0.194

Never 4 (0.7%) 98 (18.3%)

1–2 times a week 8 (1.5%) 285 (53.2%)

3–6 times a week 50 (9.3%) 69 (12.9%)

Everyday 10 (1.9%) 12 (2.2%)

Sugary drink consumption 0.084

Never 11 (2.1%) 125 (23.3%)

1–2 servings a week 48 (9.0%) 272 (50.7%)

3–6 servings a week 12 (2.2%) 58 (10.8%)

more than 6 servings 1 (0.2%) 9 (1.7%)

Exercise frequency 0.638

Never 10 (1.9%) 60 (11.2%)

<1 hour a week 20 (3.7%) 165 (30.8%)

1–2 hours a week 32 (6.0%) 181 (33.8%)

Every day 10 (1.9%) 58 (10.8%)

Alcohol consumption 0.533

Never 48 (9.0%) 341 (63.6%)

<1 time a week 23 (4.3%) 114 (21.3%)

1–2 times a week 1 (0.2%) 6 (1.1%)

>3 times a week 0 (0.0%) 3 (0.6%)

Total 72 (13.4%) 464 (86.6%)

*Significant variables.
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participants into four categories: urban

men, urban women, rural men, and rural

women. By again applying binary logistic

regression verification, we found that the

risk of obesity in urban women

(OR¼ 0.435, 95% CI¼ 0.218–0.869,

p¼ 0.018), rural men (OR¼ 0.493, 95%

CI¼ 0.253–0.960, p¼ 0.038), and rural

women (OR¼ 0.318, 95% CI¼ 0.157–

0.642, p¼ 0.001) was significantly lower

than that in urban men (p< 0.05). This

result illustrates that being overweight/

obese is highly associated with being a

male urban resident. We then investigated

the interactions between sex and urban res-

idence with eating speed, a high-fat diet,

and number of meals per day (Table 6). In

binary logistic regression, we confirmed an

interaction between sex and urban residence

and the number of daily meals. Thus, we

reached the following conclusion: the

average risk of being overweight/obese in

urban men who had one meal per day

(OR¼ 22.000, 95% CI¼ 4.920–98.370,

p< 0.001) and those who had two meals

per day (OR¼ 2.567, 95% CI¼ 1.224–

5.381) was higher than that in rural

women who had more than three meals

per day (p< 0.05).
Finally, we constructed an ROC curve

(Figure 1, Table 7) to determine the effect

of sex, urban residence, interaction between

sex and being an urban resident, and inter-

actions of sex and urban residence with

number of meals per day on the proportion

of the population who were overweight/

obese. The area under the ROC curve

(AUC) was used to judge the effect of var-

ious factors on the population who are

overweight/obese: sex (AUC¼ 0.584,

p¼ 0.022, 95% CI¼ 0.514–0.654), urban

residence (AUC¼ 0.571, p¼ 0.052, 95%

Table 2. Correlation analysis between demographic and behavioral characteristics and degree of obesity in
the study population.

Correlation

Characteristics q# p x2

Age �0.002 0.954 1.964

Sex �0.115** 0.008** 7.057

Urban/rural residence �0.097* 0.024* 5.075

Eating speed 0.213** 0.000** 25.133

Daily meal frequency �0.135** 0.002** 14.147

Meals on time 0.061 0.160 1.977

Breakfast habits 0.064 0.142 2.164

Overeating habits 0.094* 0.030* 4.703

Supper habits �0.048 0.272 1.490

High-fat diet 0.121** 0.005** 7.913

Vegetable consumption �0.015 0.735 0.394

Fast food and Bento 0.022 0.604 1.944

Dessert 0.040 0.352 4.714

Sugary drinks 0.084 0.052 4.947

Exercise 0.033 0.440 1.696

Alcohol 0.050 0.250 2.196

#Spearman rank correlation coefficient between weight and demographic/behavioral characteristics.

q, Spearman correlation coefficient.

x2, Pearson chi-square.

**Significant variables.
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CI¼ 0.501–0.642), sex� urban residence

(AUC¼ 0.614, p¼ 0.002, 95% CI¼ 0.543–

0.685), and sex�urban residence�number

of daily meals (AUC¼ 0.704, p< 0.001,

95% CI¼ 0.649–0.759).
In summary, by screening the risk factors

obtained in univariate/multivariate logistic

regression, we defined significant risk fac-

tors as independent risk factors, that is,

male sex, being an urban resident, fast

eating speed, eating one or two meals per

day, and frequently consuming a high-fat

diet. In addition, by studying the interac-

tion between risk factors and overweight/

obesity in the population, we found that

urban men had a high incidence of over-

weight/obesity. We further found that

urban men who ate one or two meals per

day had a greater risk of being overweight/

obese than those who ate more meals a day.

In other words, the group at high risk of

being overweight/obese were urban male

residents who ate one or two meals per

day. The increasing AUC in the ROC

curve analysis further confirmed the accu-

racy of our results.

Discussion

In this study, we aimed to identify groups at

high risk of being overweight/obese. Of the

536 participants surveyed, the rate of over-

weight/obesity was as high as 13.4%. Many

studies have focused on exploring the risk

factors involved in overweight/obesity, such

as smoking, drinking, dietary structure, sex,

age, occupation, and amount of exercise.9,16

However, few studies have focused on

exploring the interactions among risk fac-

tors and accurately determining the specific

distribution of high-risk groups. This study

identified independent risk factors associat-

ed with overweight/obesity, including male

sex, urban residence, eating quickly, eating

Table 3. Correlation between demographic and behavioral characteristics of study population and obesity
degree using multiple linear regression.

Collinearity

Characteristics b& p VIF

Age �0.002 0.900 1.060

Sex �0.078 0.022 1.431

Urban/rural resident �0.068 0.021 1.074

Eating speed 0.078 0.000 1.099

Daily meal frequency �0.101 0.004 1.090

Meals on time �0.005 0.900 1.298

Breakfast habits 0.069 0.156 1.320

Overeating habits 0.060 0.059 1.153

Supper habits �0.023 0.238 1.187

High-fat diet 0.053 0.039 1.286

Vegetables 0.016 0.646 1.086

Fast food and Bento �0.030 0.227 1.211

Dessert 0.018 0.462 1.392

Sugary drinks 0.011 0.672 1.408

Exercise �0.003 0.868 1.080

Alcohol �0.012 0.697 1.202

&Multiple linear regression analysis, b: Parameter estimate.

Abbreviation: VIF, variance inflation factor.
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only one or two meals per day, and a high-

fat diet. In addition, we identified urban

male residents as a group at high risk of

being overweight/obese, with those who

eat one or two times a day at greater risk.
In this study, five factors were considered

to be independent factors that were signifi-

cantly associated with a high risk of over-

weight/obesity. Many earlier studies

demonstrated a significant correlation

between individual factors and being over-

weight/obese. Zhang et al.9 investigated the

prevalence of overweight and obesity

among children in Guangzhou from 2007

to 2011, analyzing the early life and behav-

ioral determinants of obesity; those authors

concluded that eating speed is a high risk

factor for obesity. Ohkuma et al.10 con-

ducted a meta-analysis of 23 published stud-

ies and concluded that the average difference

in BMI between individuals who reported

fast eating and those who reported slow

eating was 1.78 kg/m2 (95% CI: 1.53–02.04

kg/m2); the OR of fast eating among obese

people was 2.15 (95% CI: 1.84–2.51).

Evidence indicates that there is significant

quantitative heterogeneity in the degree of

association between studies (I2¼ 78.4%, het-

erogeneity p-value< 0.001; BMI: I2¼ 71.9%,

heterogeneity p-value< 0.001).
Previous studies have supported the rec-

ommendation not to limit healthy fat intake

to maintain weight. Tobias et al.17 com-

pared the long-term effects of low-fat and

high-fat diet interventions on weight loss by

performing a systematic review of random-

ized controlled trials and a meta-analysis of

random effects; the authors determined that

the long-term effect of a low-fat diet inter-

vention on body weight depends on the

intervention intensity of the control group.

Evidence from randomized controlled trials

does not support low-fat diets for long-term

weight loss when compared with long-term

Table 4. Demographic and behavioral characteristics and their effect on obesity degree based on univariate
logistic proportional regression analysis.

Characteristics OR

95% CI of EXP(B)

pLower limit Upper limit

Age 0.982 0.748 1.289 0.895

Sex 0.505 0.303 0.841 0.009**

Urban/rural residence 0.562 0.339 0.932 0.026**

Eating speed 2.243 1.593 3.157 0.000**

Daily meal frequency 0.364 0.193 0.685 0.002**

Meals on time 1.530 0.843 2.776 0.162

Breakfast habits 1.639 0.844 3.180 0.144

Overeating habits 1.733 1.050 2.860 0.031**

Supper habits 0.823 0.594 1.140 0.241

High-fat diet 1.685 1.156 2.456 0.007**

Vegetables 0.881 0.510 1.521 0.648

Fast food and Bento 1.057 0.718 1.557 0.778

Dessert 1.218 0.854 1.738 0.276

Sugary drinks 1.372 0.958 1.965 0.085

Exercise 1.100 0.827 1.463 0.513

Alcohol 1.217 0.776 1.909 0.393

Abbreviations: CI, confidence interval; OR, odds ratio.

**p< 0.05.
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weight loss from dietary interventions of

the same intensity. However, the question

remains of why a high-fat diet was a risk

factor for obesity in our results

(OR¼ 1.600, 95% CI¼ 1.068–2.398,

p¼ 0.023). We believe that this can be

explained as follows. First, compared with

the traditional high-calorie, high-fat, high-

protein Western dietary structure and the

Mediterranean-style dietary structure that

features olive oil as a primary component,

the Eastern dietary structure is very differ-

ent, with pork in particular comprising the

main meat in the Chinese diet. The fat con-

tent of pork is much higher than that of

chicken, fish, rabbit, or beef. Intake of

large quantities of pork will lead to a large

intake of calories, causing overweight and

even obesity. Second, compared with

Western dietary habits, China’s dietary

habits are also quite different. The daily

diet of Chinese people is usually based on

rice and pasta, with high-fat dishes in

Chinese cuisine usually containing a high

salt and sugar content, which leads to an

increased intake of rice, pasta, and even

alcohol. What follows is a large accumula-

tion of calories and excess energy, causing

overweight and obesity.
Finally, in terms of the effects of sex,

being an urban resident, and the frequency

of daily meals on being overweight/obese,

we analyzed the interactions among these

three factors and found that urban men

who eat one or two meals per day

(OR¼ 22.000, 95% CI¼ 4.920–98.370,

p< 0.001 and OR¼ 2.567, 95%

CI¼ 1.224–5.381, p¼ 0.013, respectively)

have a high risk of being overweight/

obese. Our study also showed that partici-

pants who lived in urban areas had signifi-

cantly higher BMIs than those living in

Table 5. Demographic and behavioral characteristics and their effect on obesity degree based on multi-
variate logistic regression analysis.

Characteristics OR

95% CI of EXP(B)

pLower limit Upper limit

First step

Age 0.933 0.694 1.254 0.646

Sex 0.463 0.243 0.881 0.019**

Urban/rural residence 0.559 0.320 0.974 0.040**

Eating speed 2.019 1.401 2.909 0.000**

Daily meal frequency 0.384 0.189 0.778 0.008**

Meals on time 0.908 0.433 1.903 0.798

Breakfast habits 1.615 0.672 3.881 0.284

Overeating habits 1.710 0.327 0.957 3.055

Supper habits 0.774 0.528 1.135 0.189

High-fat diet 1.566 0.995 2.465 0.052

Vegetables 1.146 0.608 2.158 0.674

Fast food and Bento 0.761 0.481 1.205 0.244

Dessert 1.290 0.815 2.041 0.277

Sugary drinks 1.100 0.705 1.716 0.674

Exercise 0.960 0.704 1.309 0.796

Alcohol 0.928 0.543 1.586 0.786

Abbreviations: CI, confidence interval; OR, odds ratio.

**p< 0.05.

10 Journal of International Medical Research



rural areas (OR¼ 1.935; 95% CI: 1.178–

3.240).
Yu et al.18 reported a high prevalence of

overweight and obesity in middle-aged and

older people living in Beijing. In addition,

Herrera et al.19 conducted surveys in 2009

and 2013 and found that people with poor

living conditions in rural areas had the

lowest risk of obesity. In urban and rural

areas, the prevalence of obesity in 2009

among the population with the worst

living conditions was OR¼ 0.85 (95%

CI¼ 0.82–0.88) and OR¼ 0.70 (95%

CI¼ 0.64–0.75), respectively. The preva-

lence of obesity in people with moderate

living conditions in urban and rural areas

was OR¼ 0.94 (95% CI¼ 0.91–0.97) and

OR¼ 0.81 (95% CI¼ 0.74–0.88), respec-

tively. In 2013, the corresponding values

for groups with the worst living conditions

in urban and rural areas were OR¼ 0.96

(95% CI¼ 0.93–0.98) and OR¼ 0.89 (95%

CI¼ 0.82–0.96), respectively; the corre-

sponding values for participants with mod-

erate living conditions in urban and rural

areas were OR¼ 0.99 (95% CI¼ 0.96–

1.02) and OR¼ 0.94 (95% CI¼ 0.86–

1.02), respectively. These findings provide

a regional basis for further research into

the risk factors for overweight and obesity.
Woman living in urban areas who only

eat one to two times a day are usually con-

sidered to be seeking to lose or maintain

their weight, according to many existing

social customs. In such cases, reduction in

the number of meals is usually accompanied

by a reduction in the amount of food con-

sumed and a reduction in caloric intake, to

achieve or maintain a slim figure. In urban

men, however, the opposite is true.

Table 6. Interactions and effect on obesity degree based on univariate logistic proportional regression
analysis.

Characteristics OR

95% CI of EXP(B)

PLower limit Upper limit

Sex� urban residence 0.684 0.532 0.879 0.003**

Rural man 0.493 0.253 0.960 0.038**

Urban woman 0.435 0.218 0.869 0.018**

Rural woman 0.318 0.157 0.642 0.001**

Reference: urban man

Sex� urban/rural resident�eating speed 0.981 0.910 1.057 0.616

Sex� urban/rural resident� high-fat diet 0.928 0.848 1.016 0.105

Sex� urban/rural resident� daily meal frequency 0.804 0.720 0.899 0.000**

Urban man, 1 meal per day 22.000 4.920 98.370 0.000**

Urban man, 2 meals per day 2.567 1.224 5.381 0.013**

Urban man, 3 meals per day 4.400 0.776 24.952 0.094

Rural man, 1 meal per day 7.333 1.122 47.921 0.037**

Rural man, 2 meals per day 1.656 0.745 3.681 0.216

Rural man, 3 meals per day 0.000 0.000 – 0.999

Urban woman, 1 meal per day 1.833 0.205 16.411 0.588

Urban woman, 2 meals per day 1.490 0.662 3.352 0.336

Urban woman, 3 meals per day 0.000 0.000 – 0.999

Reference: rural woman,> 3 meals per day

Abbreviations: CI, confidence interval; OR, odds ratio.

**p< 0.05.
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Men living in urban areas tend to be under
different social pressures, such as pressures
from work, academics, and family pressure.
Our study suggests that the fewer meals
eaten by urban men may be owing to
these life stressors. Various pressures
reduce the time these men can spend
eating. Therefore, urban men may be
forced to involuntarily postpone meals

until they have more time to eat, such as
after work or school. Our research suggests
that urban men who eat only one or two
meals a day are also at high risk of becom-
ing obese. When urban men who are work-
ing under high pressure are unable to eat or
simply do not have enough time to eat after
a stressful day, they can remain in a state of
low energy for a long time and feel tired and

Figure 1. Receive operating characteristic (ROC) curves (a) ROC curve to determine the effect of sex. (b)
ROC curve to determine the effect of urban/rural residence. (c) ROC curve to determine the effect of
sex� urban/rural residence. (d) ROC curve to determine the effect of sex� urban/rural residence� daily
meal frequency.
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hungry. This group urgently needs calorie
support to relieve their pressure and
hunger. Therefore, they may overeat
during their few daily eating opportunities.
For these meals, these men may choose fast
food containing high levels of salt, fat, and
sugar or high-calorie junk food to satiate
their hunger, and they may consume alco-
hol to relieve stress. In addition, based on
the small number of meals eaten by this
group, people may think that “I only eat
one meal a day; I will not get fat if I over-
eat.” Although this manner of eating can
relieve hunger, tiredness, and pressure accu-
mulated over the course of a day, it can also
lead to excess energy and eventually to
overweight and obesity. In this study, we
identified such high-risk groups; advocacy
and education about how to resolve stress
in ways other than by overeating are needed
in these populations.

Although our sample size was small in
comparison with the entire population and
wide variety of lifestyles in China, we con-
sider that our findings can, at least in part,
be generalized to the entire Chinese popu-
lation living in urban areas, as follows.
People across China have different eating
habits and living standards. However,
with ongoing urbanization in the country,
similar changes have taken place in the

lifestyle and eating habits of urban residents

in different cities of China. Intake of high-

energy food with higher fat and sugar con-

tent has increased. Urban residents in

China are engaged in more sedentary

forms of work, with decreased physical

activity and changes in the modes of trans-

portation accompanying accelerated urban-

ization. Importantly, this phenomenon is

not only happening in China; it is a global

trend.3

Our research has some limitations. The

horizontal design of this study makes it

challenging to impossible any causal rela-

tionships based on the collected data.

Prospective and/or interventional studies

will be necessary to determine the relation-

ship between eating speed, meals consumed,

sex, place of residence, and being over-

weight/obese.

Conclusion

To sum up, urban men in China constitute

a high-risk group for overweight and obesi-

ty, and those who eat one or two times a

day are at greater risk. Specific high-risk

groups should be targeted in health cam-

paigns that advocate eating less at each

meal but eating more frequently and

Table 7. Receiver operator characteristic (ROC) curve analysis of sex, urban/rural residence, sex� urban/
rural residence, and sex� urban/rural residence� daily meal frequency for overweight/obesity.

Overweight/obese

Risk factors AUC Sensitivity Specificity p 95% CI

Sex 0.584 62.5% 54.3% 0.022* 0.514–0.654

Urban/rural residence 0.571 59.7% 54.5% 0.052* 0.501–0.642

Sex� urban/rural residence 0.614 40.3% 78.4% 0.002* 0.543–0.685

Sex� urban/rural

residence� daily

meal frequency

0.704 93.6% 35.7% 0.000* 0.649–0.759

Abbreviation: AUC, area under ROC curve; CI, confidence interval.

*Significant variables.
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increasing regular exercise, to prevent over-
weight and obesity.
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