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Abstract

Background

Lifestyle behaviors significantly impact health, yet remain poorly defined in Chinese rural-to-

urban migrants.

Methods

In a cross-sectional study of health-related behaviors of 5484 rural-to-urban migrants who

had worked in Shanghai for at least six months, we assessed the contribution of demo-

graphics and physical and mental health to lifestyle behaviors in male and female partici-

pants by multiple stepwise cumulative odds logistic regression.

Results

Respondents were 51.3%male. 9.9% exhibited abnormal blood pressure; 27.0% were

overweight or obese; 11.2% reported abnormal mental health; 36.9% reported healthy life-

style. Multiple stepwise cumulative odds logistic regression indicated that men working in

manufacturing reported less unhealthy lifestyle than those in hospitality (cumulative odds

ratio (COR) = 1.806, 95%CI 1.275–2.559) or recreation/leisure (COR = 3.248, 95%CI

2.379–4.435); and women working in manufacturing and construction reported less un-

healthy lifestyle than those in all other sectors. Unhealthy lifestyle was associated with

small workplaces for men (COR = 1.422, 95%CI 1.154–1.752), working more than 8 or 11

hours per day for women and men, respectively, and earning over 3500 RMB in women

(COR = 1.618, 95%CI 1.137–2.303). Single women and women who had previously resided

in three or more cities were more likely to report unhealthy lifestyle (COR = 2.023, 95%CI
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1.664–2.461, and COR = 1.311, 95%CI 1.072–1.602, respectively). Abnormal mental sta-

tus was also correlated with unhealthy lifestyle in men (COR = 3.105, 95%CI 2.454–3.930)

and women (COR = 2.566, 95%CI 2.024–3.252).

Conclusions

There were different risk factors of unhealthy lifestyle score in male and female rural-to-

urban migrants, especially in number of cities experienced, salary, marital status, work

place scale. Several demographic groups: employment sectors (e.g. hospitality and recrea-

tion/leisure), working conditions (e.g. long hours) and abnormal mental status were associ-

ated with unhealthy lifestyle behaviors in Chinese rural-to-urban migrants, and health

interventions should be targeted to these groups.

Introduction
Health-related lifestyle behaviors are important determinants of disease and mortality funda-
mental to public health [1–5]. Lifestyle behaviors that have been reported to impact health in-
clude cigarette smoking; alcohol consumption; physical activity, diet [1, 6–9], and health status
inequalities between different socioeconomic groups [10]. Some studies have designed health
scores based on assessment of several health-related lifestyle behaviors [11–15]. To date, how-
ever, these approaches have rarely been applied to assess the health-related lifestyle behaviors
of migrant workers in China [16]. Whilst the prevalence of infectious diseases, mental health,
quality of life and smoking in this group has received recent attention [17–21]; comprehensive
assessment of a variety of lifestyle behaviors has not yet been reported in this population.

Shanghai, one of the largest economic centers in China, attracts 6 million migrants annually,
and currently these migrants account for about a quarter of the total population of Shanghai
[22]. The Shanghai Bureau of Statistics estimates that 80% of migrant workers are married,
with an average age of 38. 72% have not completed high school; 78.4% live in rented accommo-
dation; 22% work overtime daily or frequently; and 80% have employee’s insurance or rural co-
operative medical care insurance [23–26]. Insight into the lifestyle behaviors of migrant
workers would facilitate the development of targeted primary prevention strategies.

In this cross-sectional study, we used a lifestyle score based on six behaviors to assess the
health related lifestyle behaviors of male and female rural-to-urban migrant workers in Shang-
hai. Furthermore, we explored the association between lifestyle scores and contributing factors
such as employment, migratory history, marital status, salary and mental status in male and fe-
male rural-to-urban migrant workers.

Materials and Methods

Study population
In this cross-sectional study, conducted between August and October 2012 in Shanghai, we
employed a proportionally stratified multistage cluster random sampling procedure to recruit
participants. We chose to recruit the subjects from four of the eight central and three of the
eight fringing districts (Xuhui, Putuo, Changning, Yangpu, Pudong, Jiading, and Qingpu), re-
spectively, in each of which one community health service center was randomly selected, hence
Caohejing, Changzheng, Xinjing, Yinhang, Sanlin, Huangdu, and Huaxin Community Centers.
Based on available government statistics regarding migrant occupations in Shanghai [27],
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migrant workers were sampled from six occupations: 1) manufacturing, 2) construction, 3)
hospitality, 4) domestic service, 5) small business and 6) recreation/leisure. In selected health
service centers, cluster random sampling was conducted according to the workplace. Work-
places at which more than 50% of employees were migrants were eligible. All the eligible work-
places within the service area were classified in three strata (large,�500 employees; moderate,
100–500 employees; small,�100 employees). According to the proportion of migrant workers
in each sector reported in the government statistics [27], in large workplaces no more than 200
migrants were cluster sampled according to workgroup. In moderately sized workplaces no
more than 150 migrants were sampled. In small workplaces all the migrants were sampled.

All the employers (or managers) consented to conduction of the surveys on their premises.
From each community health center, the general practitioners and nurses approached the
rural-to-urban migrants (with rural household registration that had migrated from rural to
urban areas for the purpose of employment) at the sampling sites, who were aged 18–65 years
with a residency of at least 6 months. Written informed consent was obtained from all volun-
teers, and the survey questionnaire was individually administered under supervision. Consider-
ing the prevalence of smoking, alcohol consumption and mental disorders, and 10%
questionnaire failure rate, we calculated the required sample size to be 5800. For each volun-
teer, blood pressure was measured on the spot only once (normal blood pressure defined as
<140/90mmHg and abnormal blood pressure as�140/90mmHg). Assistance was provided to
those who had difficulty completing the questionnaire primarily due to their limited years of
education. The confidentiality of responses was ensured during the survey. All completed ques-
tionnaires were exclusively accessible to the investigators and researchers, who were regulated
by the rules of confidentiality. The study protocol was approved by the Ethics Committee,
Zhongshan Hospital of Fudan University (B2013–138).

Survey questionnaire
To assess the understandability and feasibility in the target population, the questionnaire was
pilot-tested at the 7 community health service centers with migrants of different ages and edu-
cation levels. The size of questionnaire and wording of the questions were revised via discus-
sion prior to launching data collection. It took approximately 45 min to complete the 13-page
survey, composed of 4 sections as follows.

Socio-demographic characteristics
Socio-demographic characteristics including age, gender, occupation, workplace scale, educa-
tional attainment, marital status, accompanying child/children, salary, years of residency in
Shanghai, number of cities resided in, hours worked per day, days worked per week, and type
of residence were recorded.

Income was categorized as< RBM 1500, RBM 1500–2500, RBM 2500–3500 and�RBM
3500. In 2012, the minimum income standard in Shanghai was RMB 1450 per month [28], and
the average income of migrant workers in a municipality like Shanghai, Beijing, was RMB 2561
per month [28]. Shanghai urban residents per capita disposable income was RMB 3350 per
month [29]. Thus our categories were designed to reflect the fact that an income below
RMB1500 per month indicates an individual below the poverty level, and an income above
RBM3500 per month is above average level.

Mental health
To assess mental health we employed a Chinese version of the Symptom Checklist-90-Revised
(SCL-90-R)[30], a self-reported mental health questionnaire. An SCL-90 score�160 indicates
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normal mental health, and a SCL-90 score>160 abnormal mental health [31]. These thresh-
olds are widely used in Chinese research [32,33].

Physical health
BMI was calculated from self-reported height and weight according to the Chinese criteria
[34], a BMI<18.5 indicating underweight, a BMI between 18.5 and 24 normal weight, and a
BMI�24 overweight or obesity. A history of one or more of the following chronic diseases was
recorded: hypertension, ischemic heart disease, diabetes, chronic obstructive pulmonary dis-
ease, asthma, renal dysfunction, abnormal liver function, rheumatoid arthritis, osteoarthritis,
or mental illness.

Lifestyle behaviors
In the fourth section were recorded six lifestyle behaviors as smoking status, alcohol consump-
tion, sleep duration and quality of sleep, breakfast patterns, frequency of regular meals and fre-
quency of fruit and vegetable consumption.

Lifestyle behaviors that have been reported to impact health included cigarette smoking, al-
cohol consumption, physical activity, diet habits and sleep duration [1, 6–9]. However, as
rural-to-urban migrants mostly engaged in physical labor, likely fulfilling their requirements
for physical activity, we did not survey physical activity. To assess participant diet we surveyed
the frequency of fruit and vegetable consumption, frequency of regular meals and frequency of
breakfast, which have previously been established to be relevant to some diseases like chronic
gastritis or cholecystitis [3, 6, 11]

The participants were classified into three categories, current smokers (with a history of
smoking in the past 30 days), previous smokers (�100 cigarettes in their lifetime) or nonsmok-
ers, according to previously published analyses [35,36]. For multivariate analysis, we dichoto-
mized smoking status as current versus previous smokers/nonsmokers, with one point
allocated to current smokers.

Participants were asked to categorize alcohol consumption according to the Alcohol Use
Disorders Identification Test-Consumption questionnaire (AUDIT-C) [37], in response to the
questions “How often do you have a drink containing alcohol?”, “How many drinks containing
alcohol do you have on a typical day when you are drinking?” and “How often do you have six
or more drinks on one occasion?” The response to each question is scored 0 to 4 points to yield
a total of 12 points. Scores�4 in men or�3 in women indicate positive screens for hazardous
alcohols use. We dichotomized this variable as nonhazardous alcohol use versus hazardous al-
cohol use, and allocated 1 point for the latter [38, 39].

Participants reported the average number of hours per night spent sleeping over the previ-
ous month, and 1 point was allocated for an average of<7 hours of sleep or>9 hours of sleep,
as previously established as a risk factors for health [40]. Additionally, participants reported
their quality of sleep over the previous month as good, fair, poor or very poor.

Participants described their frequency of having breakfast as almost daily, 3–4 times per
week, 1–2 per week, or rarely/never, and for multivariate analyses, we dichotomized all re-
sponses into “almost daily” vs. “no daily breakfast”. Based on the dietary guidelines for Chinese
residents [41], participants described their frequency of fruit or vegetable consumption as al-
most daily, 1–2 per week, 1–2 per month, or rarely/never. Additionally, they described the fre-
quency of having regular meals as almost daily, 1–2 per week, 1–2 per month or rarely/never.
We dichotomized both “consumption of fruits and vegetables” and “frequency of having regu-
lar meals” into “almost daily” vs. “not daily” for multivariate analyses.
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Based on these six factors, we used a lifestyle score similar to that described in the previous
studies [11–15, 42–44]. To each factor we allocated 0 or 1 points. An overall score, ranging
from 0 to 6, indicated one of three subcategories: healthy (0 point), relatively healthy (1–2
points) or unhealthy (3–6 points).

Statistical analysis
The data obtained during the current study was submitted to Dryad according to the PLOS
data policy. Statistical analysis was carried out using SPSS software, version 17.0 (SPSS Inc,
Chicago USA) and SAS software, version 9.2 (SAS Institute, Cary, NC).

For socio-demographic characteristics and health status, we calculated frequencies or mean
values and standard deviations by gender. The differences between male and female migrants
were analyzed using Chi-square test for frequencies, and un-paired t test for mean values.

A multiple stepwise cumulative odds logistic regression model was used to assess the associ-
ation between unhealthy lifestyle score and multiple risk factors by gender. Healthy lifestyle
level was used as reference in this model. The independent variables were age, occupation,
workplace scale, educational attainment, marital status, accompanying child/children, salary,
years of residency, cities resided in, hours worked per day, days worked per week, type of resi-
dence, self-reported health status, chronic disease, blood pressure, BMI, and mental status. The
significance level for entering effect was P<0.05 and removing effect was P�0.05. Cumulative
odds ratios (COR) and 95% confidence intervals (CIs) were calculated. A 2-tailed alpha with
P<0.05 was considered statistically significant for all analyses.

Results

Socio-demographic characteristics of participants
Based on the analysis of the complete questionnaire responses of 5484 (93.7%) without missing
data from the total number of 5855 participants approached (Table 1), it was found that 51.3%
of participants were male; 48.2% were new-generation migrant workers, who were born into
farming families in rural areas after 1980 and migrated to urban areas after graduating from
school [45]; 50.9% completed junior high school and 24.1% finished high school; 73.3% were
married and 70.0% had children. 77.1% earned RMB 1500–3500 per month, a salary range of
the poverty level to urban residents per capita disposable income in Shanghai [28,29], but
68.7% worked more than 5 days a week, and 51.5% worked more than eight hours per day.
53.5% rented a room as a family or with others; and 28.4% lived in collective dormitories
(Table 1).

On average, the male migrants were older than female migrants (P<0.05). Significant differ-
ences were observed between the demographic characteristics of male and female migrants. A
higher proportion of male migrants had completed high school or college and earned over
RMB 2500 per month (P<0.05). Occupation, workplace scale, accompanying child/children,
years of residency in Shanghai, number of cities resided in, days worked per week, and type of
residence also differed significantly between male and female participants (P<0.05). Character-
istics which did not differ significantly between male and female participants included marital
status and hours worked per day (Table 1).

Health status of migrant population
The vast majority of migrants self-reported good or fair health (98.9%), and only 8.2% reported
chronic diseases. However, 9.9% exhibited abnormal blood pressure; 27.0% were overweight or
obese; 11.2% had scores indicating abnormal mental health on the SCL-90-R; and on
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Table 1. Socio-demographic characteristics of rural-to-urban migrant population by gender.

Variables Total (n = 5484) Male (n = 2811) Female (n = 2673) P-value*
Age (years), mean±SD 34.3±10.5 35.4±10.9 33.2±10.0 <0.001Δ

Age (years), n (%)

�32 2645 (48.2) 1237 (44.0) 1408 (52.7) <0.001#

>32 2839 (51.8) 1574 (56.0) 1265 (47.3)

Occupation, n (%)

Manufacturing 2513 (45.8) 1406 (50.0) 1107 (41.4) <0.001#

Construction 769 (14.0) 677 (24.1) 92 (3.4)

Hospitality 385 (7.0) 148 (5.3) 237 (8.9)

Domestic service 574 (10.5) 144 (5.1) 430 (16.1)

Small business 635 (11.6) 232 (8.3) 403 (15.1)

Recreation/leisure 608 (11.1) 204 (7.3) 404 (15.1)

Workplace scale, n (%)

Large 1500(27.4) 851(30.3) 649(24.3) <0.001#

Moderate 1942(35.4) 1101 (39.2) 841 (31.5)

Small 2042(37.2) 859 (30.6) 1183 (44.3)

Educational attainment, n (%)

Elementary or lower 1004 (18.3) 393 (14.0) 611 (22.9) <0.001#

Junior high school 2789 (50.9) 1409 (50.1) 1380 (51.6)

High school 1320 (24.1) 777 (27.6) 543 (20.3)

College 371 (6.8) 232 (8.3) 139 (5.2)

Marital status, n (%)

Married 4019 (73.3) 2042 (72.6) 1977 (74.0) 0.179#

Single 1331 (24.3) 700 (24.9) 631 (23.6)

Cohabitating 86 (1.6) 39 (1.4) 47 (1.8)

Divorced or widowed 48 (0.9) 30 (1.1) 18 (0.7)

Accompanying children, n (%)

No children 1645 (30.0) 849 (30.2) 796 (29.8) <0.001#

Cohabiting children 1846 (33.7) 878 (31.2) 968 (36.2)

Children residing elsewhere 1993 (36.3) 1084 (38.6) 909 (34.0)

Salary, n (%)

<1500 RBM 485 (8.8) 168 (6.0) 317 (11.9) <0.001#

1500–2500 RBM 2528 (46.1) 1036 (36.9) 1492 (55.8)

2500–3500 RBM 1699 (31.0) 1071 (38.1) 628 (23.5)

�3500 RBM 772 (14.1) 536 (19.1) 236 (8.8)

Years of residency, n (%)

<1 735 (13.4) 365 (13.0) 370 (13.8) <0.001#

1–5 2432 (44.3) 1165 (41.4) 1267 (47.4)

�5 2317 (42.3) 1281 (45.6) 1036 (38.8)

Number of cities resided in, n (%)

1–2 4066 (74.1) 1859 (66.1) 2207 (82.6) <0.001#

�3 1418 (25.9) 952 (33.9) 464 (17.4)

Daily working hours, n (%)

<8 80 (1.5) 18 (0.6) 62 (2.3) 0.933#

= 8 2583 (47.1) 1273 (45.3) 1310 (49.0)

8–11 1681 (30.7) 1066 (37.9) 615 (23.0)

�11 1140 (20.8) 454 (16.2) 686 (25.7)

Weekly working days, n (%)

(Continued)
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assessment of reported health-related behaviors, only 36.9% were classified as having a healthy
lifestyle (Table 2).

Although self-reported health or mental health did not differ significantly between male
and female participants, male participants reported significantly higher rates of chronic disease
(9.5%), abnormal blood pressure (14.3%), abnormal BMI (36.9%), current smoking (47.0%),
and hazardous alcohol consumption (29.6%), than female participants (6.8%, 5.4%, 29.7%,
2.3% and 8.1%, respectively) (P<0.05). Female participants reported a higher frequency of fruit
and vegetable consumption and higher healthy lifestyle scores (51.9% healthy, 37.4% relatively
healthy, 10.7 unhealthy) than male participants (22.8% healthy, 55.0% relatively healthy, 22.3%
unhealthy) (P<0.05) (Table 2).

Association between lifestyle score and socio-demographic
characteristics and physical and mental status
The results from the multiple stepwise cumulative odds logistic regression analysis (Table 3)
were as follows:

Male participants working in hospitality (COR = 1.806, 95%CI 1.275–2.559, P<0.001) or re-
creation/leisure (COR = 3.248, 95%CI 2.379–4.435, P<0.001) were more likely to report an un-
healthy lifestyle than those working in manufacturing. Female participants working in
hospitality (COR = 1.675, 95% CI 1.263–2.222, P<0.001), domestic service (COR = 1.657,
1.314–2.090, P<0.001), small businesses (COR = 1.556, 95%CI 1.222–1.981, P<0.001) or recre-
ation/leisure (COR = 5.563, 95%CI 4.268–7.250, P<0.001) were also more likely to report an
unhealthy lifestyle than those working in manufacturing. Men working at small workplaces
were more likely to report an unhealthy lifestyle than those working at a large workplaces
(COR = 1.422, 95%CI 1.154–1.752, P<0.001).

Men that worked 11 or more hours per day were more likely to report an unhealthy lifestyle
than those that worked for eight hours per day (COR = 1.533, 95%CI 1.238–1.898, P<0.001),
and in comparison to women that worked for eight hours per day, women that worked for
8–11 (COR = 1.426, 95%CI 1.172–1.734, P<0.001) or 11 or more hours per day (COR = 1.287,
95%CI 1.055–1.569, P = 0.013) were more likely to report an unhealthy lifestyle.

Table 1. (Continued)

Variables Total (n = 5484) Male (n = 2811) Female (n = 2673) P-value*
Age (years), mean±SD 34.3±10.5 35.4±10.9 33.2±10.0 <0.001Δ

�4 156 (2.8) 57 (2.0) 99 (3.7) <0.001#

5 1564(28.5) 805(28.6) 759 (28.4)

6 2247 (41.0) 1046 (37.2) 1201 (44.9)

7 1517 (27.7) 903 (32.1) 614 (23.0)

Type of residence, n (%)

Collective dormitory 1555 (28.4) 1040 (37.0) 515 (19.3) <0.001#

Renting with others 636 (11.6) 324 (11.5) 312 (11.7)

Renting as a family 2297 (41.9) 897 (31.9) 1400 (52.4)

Renting alone 754 (13.7) 430 (15.3) 324 (12.1)

Owning a living place 242 (4.4) 120(4.3) 122 (4.6)

Note: n: number; SD: standard deviation;

*: comparing male and female;
Δ: using un-paired t test;
#: using Chi-square test.

doi:10.1371/journal.pone.0117946.t001
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In comparison to women earning a salary under 1500 RMB, those who earned over 3500
RMB were more likely to report an unhealthy lifestyle (COR = 1.618, 95%CI 1.137–2.303,
P = 0.008). Single women were more likely to report an unhealthy lifestyle than married
women (COR = 2.023, 95%CI 1.664–2.461, P<0.001), and women who had previously resided
in three or more cities were more likely to have an unhealthy lifestyle than those who had resid-
ed in only one or two cities (COR = 1.311, 95%CI 1.072–1.602, P = 0.008). Abnormal mental

Table 2. Physical and mental status and lifestyle behavior of rural-to-urban migrants by gender.

Variables Total (n = 5484) Male (n = 2811) Female (n = 2673) P-value*

Health status

Self-reported health status, n (%)

Good 4278 (78.0) 2194 (78.1) 2084 (78.0) 0.966#

Fair 1148 (20.9) 585 (20.8) 563 (21.1)

Poor 58 (1.1) 32 (1.1) 26 (1.0)

Chronic diseases, n (%) 449 (8.2) 266 (9.5) 183 (6.8) <0.001#

Abnormal blood pressure, n (%) 545 (9.9) 401(14.3) 144 (5.4) <0.001#

BMI

Underweight 346 (6.3) 114 (4.1) 232 (8.7) <0.001#

Normal 3655 (66.6) 1775 (63.1) 1880 (70.3)

Overweight/obesity 1483 (27.0) 922 (32.8) 561 (21.0)

Mental state, n (%)

Normal 4870 (88.8) 2501 (89.0) 2369 (88.6) 0.686#

Abnormal 614 (11.2) 310 (11.0) 304 (11.4)

Lifestyle behaviors

Smoking status, n (%)

Previous smoker/ never smoked 4100 (74.8) 1489 (53.0) 2611 (97.7) <0.001#

Current smoker 1384 (25.2) 1322 (47.0) 62 (2.3)

Alcohol consumption, n (%)

Nonhazardous alcohol use 4435 (80.9) 1979 (70.4) 2456 (91.9) <0.001#

Hazardous alcohol use 1049 (19.1) 832 (29.6) 217 (8.1)

Sleep, n (%)

7–9 hours / night 4273 (77.9) 2166 (77.1) 2107 (78.8) 0.114#

<7 or >9 hours / night 1211 (22.1) 645 (22.9) 566 (21.2)

Good or fair quality sleep 4815 (87.8) 2474 (88.0) 2341 (87.6) 0.625#

Poor or very poor quality sleep 669 (12.2) 337 (12.0) 332 (12.4)

Diet, n (%)

Almost daily breakfast 4458 (81.3) 2302 (81.9) 2156 (80.7) 0.241#

Almost daily fruit & vegetable consumption 4250 (77.5) 2101 (74.7) 2149 (80.4) <0.001#

Almost daily regular meals 4642 (84.6) 2398 (85.3) 2244 (84.0) 0.613#

Lifestyle score, n (%)

Healthy 2026 (36.9) 640 (22.8) 1386 (51.9) <0.001#

Relatively healthy 2545 (46.4) 1545 (55.0) 1000 (37.4)

Unhealthy 913 (16.6) 626 (22.3) 287 (10.7)

Note: n, number; SD, standard deviation;

* male in comparison to female;
# using Chi-square test.

doi:10.1371/journal.pone.0117946.t002
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status was also correlated with an unhealthy lifestyle in men (COR = 3.105, 95%CI 2.454–
3.930, P<0.001) and women (OR = 2.566, 95%CI 2.024–3.252, P<0.001).

Discussion
This large-scale cross-sectional study of migrant workers was conducted in the booming city of
Shanghai, with the demographic characteristics, the physical and mental status of male and fe-
male rural-to-urban migrants examined and the aspects of their lifestyle assessed so as to deter-
mine what characteristics were associated with unhealthy lifestyle behaviors. In our sample less
than 10% of respondents reported salaries below the poverty level in Shanghai [28], but the

Table 3. Multiple stepwise cumulative odds logistic regression of lifestyle score with socio-demographic characteristics and physical and
mental status by gender.

Independent Variables Male Female

COR 95%CI P COR 95%CI P

Occupation

Manufacturing 1.0 1.0

Construction 1.216 0.992–1.489 0.059 1.043 0.669–1.627 0.853

Hospitality 1.806 1.275–2.559 <0.001 1.675 1.263–2.222 <0.001

Domestic service 0.849 0.604–1.193 0.344 1.657 1.314–2.090 <0.001

Small business 1.183 0.891–1.570 0.244 1.556 1.222–1.981 <0.001

Recreation/leisure 3.248 2.379–4.435 <0.001 5.563 4.268–7.250 <0.001

Work place scale

Large 1.0 - - -

Moderate 0.965 0.802–1.161 0.702 - - -

Small 1.422 1.154–1.752 <0.001 - - -

Marital status

Married - - - 1.0

Single - - - 2.023 1.664–2.461 <0.001

Cohabitating - - - 1.564 0.873–2.803 0.133

Divorced or widowed - - - 1.533 0.621–3.784 0.355

Salary

<1500 RMB - - - 1.0

1500–2500 RMB - - - 0.817 0.638–1.046 0.109

2500–3500 RMB - - - 0.822 0.622–1.085 0.166

�3500 RMB - - - 1.618 1.137–2.303 0.008

Number of cities experienced

1–2 - - - 1.0

�3 - - - 1.311 1.072–1.602 0.008

Hours worked per day

<8 0.952 0.384–2.359 0.915 1.296 0.781–2.151 0.316

= 8 1.0 1.0

8–11 1.074 0.907–1.273 0.406 1.426 1.172–1.734 <0.001

�11 1.533 1.238–1.898 <0.001 1.287 1.055–1.569 0.013

Mental status

Normal 1.0 1.0

Abnormal 3.105 2.454–3.930 <0.001 2.566 2.024–3.252 <0.001

Note: COR: cumulative odds ratio; 95% CI: 95% Confidence Interval.

doi:10.1371/journal.pone.0117946.t003
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majority worked for more than five days per week, and roughly half worked for more than
eight hours per day. Whilst the vast majority of migrants self-reported good or fair health, and
few reported chronic diseases, on assessment of reported health-related behaviors, only 36.9%
were classified as having a healthy lifestyle.

We observed a lower rate of abnormal blood pressure in this study than in the previous re-
port on the prevalence of hypertension among rural-to-urban migrant workers in Hangzhou, a
city in Eastern China [46], and in the general Chinese populations [47]. This discrepancy can
be explained by the younger age of the participants (34.3 years on average), who represented
an age group in which the incidence of hypertension is typically lower [48], as well as by the
possibility of including those who were on medication for hypertension, as indicated by 8.2%
of the respondents who reported a chronic medical condition.

The fraction of our overweight or obese samples was lower than that in the national popula-
tion [49]. Previous studies have suggested that those residing in the rural areas are less likely to
be obese, for they tend to engage in manual labor, but that the risk of obesity increases with the
years of residence in a city, even for those engaged in urban manual labor as their traditional
diets may be replaced with the more prevalent high calorie foods [50,51]. As the majority of
our participants would continue to live in the city, it is possible that their BMI would increase.

Previous reports of the mental health of migrants have produced conflicting results, indicat-
ed that certain population are at a higher risk for mental illness than the general population
[19,21,52,53], whilst others are at a lower risk [18]. Our results support the latter conclusion.
Although rural-to-urban migrants may experience a lower quality of life than their urban
counterparts [17,20], our survey participants had resided in Shanghai for at least 6 months,
and may represent a more settled population than those in previous investigations.

We found that approximately half of the participants reported one or two unhealthy lifestyle
behaviors, 16.6% reporting more than two. Although self-reported mental and physical health
did not differ significantly between the genders, the male migrants were considerably more
likely to report a chronic health condition than the females, showing a significantly higher frac-
tion than the female migrants in terms of abnormal BMI and elevated blood pressure and pre-
senting a much unhealthier lifestyle. The males reported significantly more unhealthy
behaviors than the females, except sleep duration and quality, breakfast pattern and irregular
meals. Additionally, the males showed higher scores for unhealthy lifestyle than the females,
mainly because smoking and drinking were observed to be significantly more common in the
males than in the females, as previously reported [54–57].

For men and women, those who worked in recreation/leisure; worked eleven or more than
eleven hours per day; or self-reported abnormal mental status, were prone to unhealthy behav-
iors. Those who worked in recreation/leisure were significantly more prone to unhealthy life-
style behaviors than those who worked in other sectors, presumably because of job instability
and irregular working hours. Those who worked 8 hours per day, as required by the law, re-
ported fewer unhealthy lifestyle behaviors than those who worked more than eleven hours per
day, exceeding the overtime per day in law, which served as a marker of a higher work load.
Mental status was another important influential factor, and abnormal mental status was a
strong negative factor of healthy lifestyle. Jerzy et al. reported that subjects with depressive
symptoms reported unhealthier lifestyle behaviors in comparison to healthy individuals, for
those with worse mental health may be less capable of maintaining a healthy lifestyle [58].

The sex differential of the association between lifestyle score and socio-demographic charac-
teristics and mental status was particularly marked for workplace scale, marital status, salary
and number of cities resided in. Men working at small workplaces were more likely to report
an unhealthy lifestyle than those working at large workplaces, which could also be attributed to
the lower employment stability and reliability of smaller companies. Mechanisms
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underpinning many of these observed trends are unknown. Particularly interesting was the ob-
servation that, in comparison to women earning a salary under 1500 RMB, those who earned
over 3500 RMB, representing above urban residents per capita disposable income in Shanghai
[28,29] were more likely to report an unhealthy lifestyle. Further studies in this population will
be necessary to further elucidate the reasons for these differences. Single women were more
likely to report an unhealthy lifestyle than married women, and women who had previously re-
sided in three or more cities were more likely to have an unhealthy lifestyle than those who had
resided in only one or two cities, suggesting an unstable home life may contribute to unhealthy
lifestyle in women.

Interventions in multiple lifestyle behaviors were reported to be recognized as an effective
method to enhance health and reduce health care costs [59]. As indicated by the findings in this
study, the need to promote healthy lifestyle behaviors among the migrants is urgent, for this
population has limited experience with local healthcare facilities, a limited social network and
limited education. Migrants require specific, tailored interventions, as indicated by some factors
associated with unhealthy lifestyle, particularly those employed in the recreation/leisure sector,
and those women who were single. Potential intervention strategies must be tested in each indi-
vidual targeted population, as they are sufficiently unique, with characteristics such as younger
age, few medical concerns, ignorance to their unhealthy lifestyle behaviors, and limited access to
health knowledge and education due to their limited educational background, harsh survival en-
vironment, and underprivileged conditions, accompanied by depressed self-esteem and antipa-
thy to the interventions (i.e. public education on smoking cessation) [60–63].

Health interventions may be integrated with the migrant workers’ favorable union of the
same origin, and tailoring interventions to specific worksites may represent a viable method for
promotion of healthy lifestyles, addressing the specific needs of each group. General practition-
ers and nurses must maintain a rapport with this population in the local communities, so regu-
lar educational information can be delivered to them, and self-assessment of health lifestyle
behaviors can be performed in accordance with the findings derived from this study.

In addition, the government should take the responsibility of addressing the health inequali-
ties among migrant workers and take a holistic approach to health promotion and illness pre-
vention strategies for migrant workers.

Limitations
Lifestyle data was not collected from non-migrant Shanghainese residents, so the lifestyles of
native residents and migrant workers could not be directly compared. Self-reported lifestyle in-
formation and physician-diagnosed chronic diseases may have resulted in some misclassifica-
tion, and information bias. Additionally, this study was cross-sectional in design; therefore,
only association, rather than causation, could be evaluated, and longitudinal studies will be
necessary better elucidate the cause-effect relationships of risk factors and health in this popu-
lation. Further research into the health and behavior of migrant workers will be required to
highlight the healthcare needs of this population.
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