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Abstract

Background. Tobacco use remains a substantial public health challenge in China. The rapidly growing rural-to-urban migrant population

currently numbering approximately 121 million individuals may be especially vulnerable to tobacco use.

Methods. Cigarette smoking levels and associated factors were examined among 2,201 subjects using cross-sectional data from the

Migrant Health Behavior Survey (MHBS), conducted in 2002, Beijing, China.

Results. Respondents (39.3% females) were 18–30 years old with a mean age of 22.7 years; 77.3% were single and 35.6% had at least

attended high school for education. Migrants reported an average of 4 years of migratory experience; 28.8% had worked in at least three cities

and 36.8 had held at least four jobs. Males (51.7%) and females (10.9%) reported 30-day cigarette use. Smoking levels were positively

associated with age, education, income, migration years, number of cities in which the migrants had worked, living in rental properties, and

number of jobs held. Smoking levels were negatively associated with job and life satisfaction and living with relatives in Beijing. Smoking

levels were not associated with marital status.

Conclusions. Female migrants had disproportionately high rate of cigarette smoking. Several conditions and experiences common to the

migratory lifestyle were associated with increased levels of smoking. Tobacco control measures are needed to protect migrant populations in

China.

D 2004 The Institute For Cancer Prevention and Elsevier Inc. All rights reserved.
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Introduction in China will grow at the rate of 5 million per year over
Tobacco use is an important public health issue in

China where approximately 70% of males and 5% of

females smoke cigarettes [1–3]. Numerous studies have

investigated cigarette use among various populations in

China [4–8]. To date, however, no studies published in

English literature have examined cigarette smoking among

rural-to-urban migrants, a new and rapidly expanding

subgroup of the Chinese population. According to the

China 2000 Census, among its 1.3 billion total population,

there are approximately 121 million rural-to-urban

migrants [9]. It is estimated that the migrant population
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the next 5–10 years [10].

For several reasons, the migrant population may be

highly susceptible to tobacco use. Although migrants are

needed to maintain the rapid economic growth in urban

China, the Chinese Household Registration System prevents

migrants from becoming urban residents [11]. Furthermore,

in many cities, urban residents discriminate against migrants

[11]. The rapid mobility and the relative instability of living

and employment conditions have contributed to the labeling

of the migrant population as ‘‘vulnerable’’ in China [12].

Taken together, these factors may lead to high levels of

stress among migrants at both the worksites and the urban

residence [12,13]. These high levels of stress may increase

the likelihood of use of tobacco products.

Stress has been recognized as a risk factor for smoking in

populations in general and nonmigrant Chinese in China

[14–17]. Both observational and laboratory studies suggest
Elsevier Inc. All rights reserved.



Table 1

Sample characteristics and migration and work history

Item Male Female Total

Sample size (N) 1335 866 2201

Age (in years)**

Median 22.00 22.00 22.00

Mean 22.97 22.33 22.72

Standard deviation 3.50 3.31 3.44

Marital status**

% Never married 75.43 80.23 77.32
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that stress may trigger behavioral responses of cigarette

smoking and increase the intensity of urges to smoke [18–

20]. Smoking appears to temporally enables smokers to feel

more relaxed, happier, and achieve a higher sense of control

over the stressors [18,21–25]. Finally, migrants may also be

at increased risk for tobacco use as a result of more

disposable income and increased influence of urban life-

style, including exposure to cigarette smoking [15,26–29].

Information on cigarette use among migrants would be

useful for effective planning of tobacco control in China.

Beijing, the Capital of China, has a population of

approximately 13.8 million with per capital annual income

of approximately $1,500. In 2002, Beijing housed an

estimate of 3 million rural-to-urban migrants [9]. Approx-

imate 2.1 million of the migrants were settled in the eight

urban districts, with the remainder in the suburban (29%)

and the rural area (1.5%) of Beijing [30]. Available data

from the China National Bureau of Statistics indicate that

migrants in Beijing come from many rural villages or small

towns and only 12% of them have a high school education.

A majority of the migrants (90%) have a job, and those who

are employed tend to work in two broad areas: the service

sector (about 60% worked in hotels, restaurants, barber-

shops/beauty salons, street vendors, and domestic services)

and construction (40%) [31].

The purpose of this study was to examine levels of and

factors associated with cigarette smoking among rural-to-

urban migrants in China. After describing the general de-

mographic characteristics and the migratory lifestyle of the

study subjects, we sought to address the following questions:

(1) what are the smoking levels among the migrants? and (2)

are migratory lifestyle factors such as migratory history,

employment, residential conditions, and levels of job and

life satisfaction associated with smoking behavior?

Education attainment (%)**

Primary school 3.61 8.80 5.65

Middle school 62.81 52.55 58.77

High school 29.75 34.61 31.66

Post-secondary 3.83 4.05 3.92

Total number of years as

migrants in urban areas**

Minimum 0.20 0.20 0.20

Maximum 15.00 15.00 15.00

Median 4.00 3.00 3.00

Mean 4.31 3.29 3.91

Standard deviation 2.92 2.35 2.72

No. of cities ever had been**

1 35.08 54.68 42.79

2 27.29 30.06 28.38

3 17.99 10.06 14.87

4 9.60 3.01 7.00

5+ 10.04 2.20 6.96

No. of jobs ever had**

1 1.95 1.50 1.78

2 28.78 37.62 32.26

3 27.20 32.29 29.20

4 23.22 18.29 21.28

5 9.47 5.90 8.06

6+ 9.39 4.40 7.43

**P < 0.01 (Chi-square test).
Method

Data source and study sample

Data used for this study were derived from a large

feasibility study on HIV/STD prevention among rural-to-

urban migrants in China [32]. The study sample in Beijing

was drawn from six (Chaoyang, Haidian, Shijingshan,

Fengtai, Xuanwu, and Xicheng) of the eight urban districts

in Beijing. It has been estimated that these six districts

account for approximately 90% of the total migrant popu-

lation in urban Beijing [30]. A quota-sampling procedure

was used to recruit participants to yield a composite sample

approximately proportionate to the overall distribution of

migrant population by occupational cluster. Based on avail-

able government statistics regarding migrant occupations in

Beijing, 10 migratory occupational clusters were used for

sampling: (1) restaurants, (2) barbershops and beauty salons,

(3) bath houses, (4) night clubs, karaoke, dance halls and

bars, (5) construction companies, (6) street vendors, (7)
small retail shops, (8) hotels, (9) domestic services, and (10)

factories. These 10 occupational clusters employed more

than 90% of the migrants. A small number of unemployed

migrants in the job markets were also included in the

sampling frame. The number of participants recruited in

each occupational cluster was approximately proportionate

to the overall estimated distribution of migrants in the

cluster. The workplaces (store, shop, club, office, factory,

and construction site) were used as the sampling units. For

migrants such as street vendors who did not have fixed

workplaces, the streets where these workers frequented were

used as the sampling units. A small percent of migrants who

did not have jobs were recruited from job markets. To

prevent over-sampling from any single unit, no more than

10% of total migrants or 10 individuals, whichever was

greater, was recruited from any sample site.

Data were collected in 2002 using the Migrant Health

Behavior Survey (MHBS). The MHBS is a culturally ap-

propriate and self-administered questionnaire developed

through a joint effort of investigators from China and the

United States. The questionnaire was pilot-tested and revised

before it was used for data collection. The final instrument

requires approximately 45 min to complete. A number of

outreach strategies were used to reach the migrants at the



Table 2

Work and living experience of rural-to-urban migrants in Beijing, China

Items Male Female Total

Years as migrant workers in Beijing**

Minimum 0.20 0.20 0.20

Maximum 14.00 15.00 15.00

Median 2.00 2.00 2.00

Mean 2.91 2.48 2.74

Standard deviation 2.29 1.87 2.15

Current housing status

Renting 29.50 32.21 30.56

Company provision 65.39 62.33 64.18

With friends 5.12 5.47 5.25

Hours worked per day

Minimum 2.00 2.00 2.00

Maximum 24.00 24.00 24.00

Median 10.00 10.00 10.00

Mode 12.00 8.00 8.00

Mean 10.35 10.31 10.33

Standard deviation 2.49 2.61 2.54

Monthly income ($)*

Minimum 0.00 0.00 0.00

Maximum 1212.12 606.06 1212.12

Median 84.85 84.85 84.85

Mode 121.21 60.61 121.21

Mean 107.88 99.73 104.68

Standard deviation 92.91 69.69 84.61

Satisfaction with current job (%)

Not at all satisfied 9.96 6.60 8.64

Not much satisfied 22.40 20.25 21.56

Neutral 38.20 46.88 41.61

Somewhat satisfied 21.35 20.60 21.06

Very much satisfied 8.09 5.67 7.14

Satisfaction with current job (%)

Not at all satisfied 9.66 6.37 8.37

Not much satisfied 22.17 17.59 20.37

Neutral 36.55 44.79 39.79

Somewhat satisfied 23.22 25.58 24.15

Very much satisfied 8.39 5.67 7.32

*P < 0.05 for cross-gender comparison.

**P < 0.01 for cross-gender comparison.

Table 3

Demographic factors and 30-day cigarette smoking prevalence rate (%)

among rural-to-urban migrants in Beijing, China

Male Female Total

Overall 51.69 10.85 35.62

Age group (year)

<20 40.09 5.75 25.19

20–21 51.06 11.16 33.79

22–23 55.06 17.39 39.69

24–25 59.06 9.43 40.07

26–28 55.04 9.62 41.99

29–30 52.83 9.09 38.91

P < 0.01 P < 0.05 P < 0.01

Marital status

Never married 51.50 10.87 34.89

Ever married 52.31 11.18 38.18

P > 0.05 P > 0.05 P > 0.05

Education attainment

Primary school 52.08 6.58 24.19

Middle school 49.40 11.01 35.89

High school 57.83 11.04 37.70

Post-secondary 39.22 17.14 30.23

P < 0.01 P < 0.01 P < 0.01

Note. Prevalence rates are, overall and by category, statistically extremely

significantly higher for males than for females. Asymmetric Lambda test

was used to test associations between education and smoking while chi-

square test was used to test associations between age and marital status and

cigarette smoking, respectively.
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sample sites. First, employers (or managers) at sampling

units were contacted for permission to conduct the survey on

their premises. Upon receiving permission, the investigators

and trained data collectors approached the migrants at the

sampling unit to invite them to participate. Participation in

the survey was voluntary and written informed consent was

obtained from all subjects. The survey questionnaire was

administered either individually or in small groups (three to

five respondents) under the supervision of the investigators

and trained data collectors. Assistance was provided to those

participants who had difficulty completing the questionnaire

primarily due to the limited levels of education. The confi-

dentiality of the respondents was assured at all times.

Participants received a small monetary compensation fol-

lowing the completion of the questionnaire. The Institutional

Review Boards at West Virginia University and Wayne State

University in the United States and at Beijing Normal

University and Nanjing University in China approved the

protocol used for this study.
Completed questionnaires were obtained for 2,222

respondents. Twenty-one (less than 1%) subjects were

excluded due to missing data, yielding a final sample of

2,201 that were used for the current study.

Variables

Four groups of variables were used for this analysis: (1)

demographic variables; (2) variables assessing migration

and employment history; (3) variables assessing current

working and living conditions in Beijing, including job

and life satisfaction; and (4) a variable assessing cigarette

smoking behavior. Demographic characteristics were

assessed using age, gender, marital status, and education

attainment. To facilitate statistical analysis of the age trend

of smoking prevalence, age (in years) was categorized into

six groups: 18–19, 20–21, 22–23, 24–25, 26–27, and 28–

30 years old. Marital status was dichotomized into never

married and ever married. Educational attainment was

categorized into four levels: primary school (1–6 grades),

middle school (7–9 grades), high school (10–12 grades),

and post-secondary school.

We selected three variables to assess migratory and

employment history: (1) total number of years as a migrant

in urban areas (categorized into less than a year, 1–2 years,

2–3 years, 3–4 years, 4–5 years, and at least 5 years); (2)

number of jobs worked during the migration period (1, 2, 3,

4, 5, 6, or more); and (3) number of cities resided in since

migrating to an urban area (1, 2, 3, 4, 5, or more).
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We used four variables to measure working and living

conditions and experiences in Beijing. First, we assessed

the total number of years living in Beijing (less than 0.5

year, 0.5–1 year, 1–2 years, 2–3 years, 3–4 years, 4–5

years, 5 or more years). The first migratory year in Beijing

was divided into two categories because available data

indicated that living conditions change most dramatically

at the beginning of residence in a new city [12]. Second,

we assessed the type of housing (rental, company provi-

sion, and living with relatives) in Beijing. Third, the

average daily working hours were classified into less than

8, 8–10, 10–12, and 12 h or more to assess time devoted

to work. Finally, the monthly income was categorized into

less than $60, $60–90, $90–120, $120–180, and $180 or

more to assess levels of work compensation. The income

level was converted from the Chinese currency (RMB

Yuan) used in the survey (<500 Yuan, z500 and <750
Fig. 1. Associations between migratory history measures and 30-da
Yuan, z750 and <1,000 Yuan, z1,000 and <1,500 Yuan,

and z1,500 Yuan) to U.S. dollars by applying the current

exchange ratio of 8.25 Yuan per $1.00. In addition, job

and life satisfaction were assessed along a five-point

response scale ranging from highly unsatisfactory to very

satisfactory. From analyses, respondents were categorized

as dissatisfied if they selected ‘‘highly unsatisfied’’ or

‘‘unsatisfied’’.

Respondents were asked to provide data on cigarette

smoking by responding to the question: ‘‘How many ciga-

rettes did you usually smoke in a day during the past 30

days (1 = did not smoke, 2 = 1–5 cigarettes, 3 = 6–10

cigarettes, 4 = 11–15 cigarettes, 5 = 16–20 cigarettes, and 6

= 20+ cigarettes)?’’ The responses were then dichotomized

such that a respondent was coded as a 30-day cigarette user

if he or she reported having smoked at least one cigarette

daily in the past 30 days.
y cigarette smoking among migrants in Beijing, China, 2002.
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Data analysis

Following data cleaning, variables were recoded to

adhere to the definitions described above. Descriptive sta-

tistical analyses were used to compute the frequency dis-

tributions and other statistics (e.g., mean and proportion) of

the sample characteristics; migratory, living, and working

conditions; and cigarette smoking prevalence. Student’s t

test was used for group comparisons when study variables

were continuous, such as age, number of years as migrants,

hours worked per day, and monthly income. Chi-square was

used to test trends and make group comparisons when study

variables were categorical, such as gender, marital status,

and smoking prevalence. Asymmetric Lambda test was used

to test associations between education attainment and cig-

arette smoking [33]. All statistical analyses were conducted

using SAS (version 8.2) [34].
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Results

Sample statistics and migratory experience

Information on sample characteristics and migratory

history is presented in Table 1. Among the 2,201 respond-

ents, 866 (39.3%) were females with half being 22 years old

or younger (range: 18–30 years, mean = 22.97 years, SD =

3.50 years). Slightly less than two-third (63.1%) of the

respondents had three or more years of migratory experi-
Fig. 2. Changes in 30-day smoking prevalence rate along with the length of migra

the mid-point of individual time intervals. Smoking rate for respondents with 5 o
ences (range = 1 month to 15 years, mean = 3.91 years, and

SD = 2.72 years), 42.8% of respondents reported having

migrated to only one city throughout their migratory expe-

rience, and 7.0% reported having been in five or more cities.

Approximately one-third of the migrants reported having

had two jobs while approximately one-quarter each reported

having had three or four jobs.

Table 2 depicts current migratory experiences in Beijing

according to the frequency of the six variables, including

work and living experiences and job and life satisfaction.

Overall migrants had an average of 2.74 F 2.15 years of

migratory experience in Beijing (range, 2 months to 15

years). Approximately two-third (64.2%) reported living in

properties provided by employers, one-third (30.6%)

reported renting their own places, and a small proportion

(5.3%) stayed with relatives while living in Beijing.

Migrants worked an average of 10.3 h per day and made

an average of 864 Yuan (approximately equivalent of $105)

per month (range, 0–10,000 Yuan, or $0–1,212). One-third

(32.4%) of males and one-quarter (26.9%) of females were

dissatisfied with their current job; approximately equal

percentages also reported that they were dissatisfied with

their migratory life.

Demographic and migratory factors and 30-day cigarette

smoking

Table 3 presents cigarette smoking prevalence during the

past 30 days by demographic variables stratified by gender.
tion, male and female, 2002, Beijing, China. Smoking rates were plotted at

r more years of residence in Beijing was excluded.



Table 4

Current living and working conditions in Beijing and 30-day cigarette

smoking prevalence rate (%) among rural-to-urban migrants in Beijing,

China

Male Female Total

Housing status

Renting 57.14 14.80 39.61

Company provision 49.83 9.14 34.31

Staying with relatives 44.12 8.51 29.57

P < 0.05 P < 0.05 P < 0.05

Hours worked per day

Less than 8 h 45.45 4.11 28.96

8–9 h 51.97 5.96 32.34

10–11 h 52.15 11.03 39.49

12 h and above 52.54 16.47 37.66

P > 0.05 P < 0.05 P < 0.01

Monthly income

(in equivalent of US$)

Less than $60 41.36 9.85 29.55

$60–90 51.14 4.35 30.52

$90–120 52.34 13.48 36.90

$120–180 55.91 20.83 43.97

$180 and above 62.37 19.75 47.81

P < 0.01 P < 0.01 P < 0.01

Satisfaction with current job

Dissatisfactory 54.63 15.09 40.81

Neutral 51.37 10.12 33,011

Satisfactory 48.85 7.49 33.71

P < 0.01 P < 0.01 P < 0.01

Satisfaction with life

Dissatisfactory 54.35 13.53 40.98

Neutral 54.30 10.85 35.09

Satisfactory 45.97 8.52 31.36

P < 0.01 P < 0.0 P < 0.01

Note. Prevalence rates by category are all statistically extremely significantly

higher for males than for females (data not shown).
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Significantly, more males than females reported having

smoked cigarettes during the past 30 days (51.7% vs.

10.9%, P < 0.01). Smoking prevalence rates were not

associated with marital status (P > 0.05) but were positively

associated with age (P < 0.01). A prevalence rate of 25.2%

for subjects under 20 years of age increased to approxi-

mately 40% among those 22–23 years old. The highest

prevalence rate was observed for males (59.1%) at 24–25

years of age and for females (17.4%) at 22–23 years of age.

Smoking prevalence differed significantly by level of edu-

cational attainment for both males and female (P < 0.01).

For females, levels of smoking prevalence increased con-

sistently with education attainment. For males, this upward

trend was not observed. Males with only a high school level

education reported the highest levels of cigarette smoking

(57.8%) while males with post-high school level educations

reported the lowest levels of cigarette smoking (39.2%).

Regarding the relationship between migrant history and

smoking prevalence, the total number of years as a migrant

in urban areas, the number of migratory cities, and the

number of jobs worked as a migrant were all significantly

associated with levels of self-reported cigarette smoking in

the past 30 days (Fig. 1). For example, 34.6% of male

migrants were 30-day smokers among those who reported

having had only one job during their migratory period; the

prevalence increased to 66.7% among those males who

reported having had five or more jobs (see Fig. 1). The

same relationship was observed for males and females.

Current migratory experiences associated with 30-day

cigarette smoking

The relationship of cigarette smoking and the length of

stay in Beijing appeared to follow an inverted ‘‘U’’-shaped

curve (Fig. 2). The smoking prevalence was high for both

males (60.0%) and females (9.5%) during the first 6 months

in Beijing. The rate declined to the lowest level during the

second 6 months (42.6% for males and 6.0% for females).

As the length of stay in Beijing increased, the prevalence

increased to an asymptote (greater than 54% for males and

over 11% for females).

Table 4 depicts smoking prevalence in relation to living

and working conditions in Beijing and subjective satisfac-

tion with job and life, stratified by gender. First, the type

of housing was significantly associated with 30-day ciga-

rette smoking across both genders (P < 0.05), such that

highest level of cigarette smoking was associated with

renting (57.1% for males and 14.8% for females), whereas

the lowest level of cigarette smoking was associated with

living with relatives (44.1% for males and 8.5% for

females). Although the number of hours worked per day

did not appear to affect smoking levels among males (P >

0.05), females reported increased cigarette smoking in

relation to increased hours worked per day (P < 0.05).

Monthly income was positively associated with cigarette

smoking for both male and female respondents (P < 0.01).
Finally, life and job satisfaction were negatively associated

with smoking prevalence for both male and female

migrants (P < 0.01).
Discussion and conclusions

Migration from rural to urban and cigarette smoking

Findings from this study indicated that approximately

half of male migrants and 10% of female migrants

reported smoking cigarettes during the 30 days preceding

the survey. The self-reported smoking prevalence among

males appeared to be comparable to, or even slightly

lower than, the national current smoking rate for people

in the 20–29 year age group (54–65%) in 1996. Smok-

ing among female migrants, however, was approximately

10-fold higher than the national prevalence rate at the

same age range (0.59–1.01%) [35].

Several factors of the migratory lifestyle were found to

be associated with variations in levels of cigarette smoking

among the migrants in this study sample. These factors

included length of migration, number of cities ever migrated

to, number of jobs worked, types of housing in urban area,
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hours worked per day, monthly income, and self-satisfaction

with job and life as a migrant. The first few months during

the migration period appeared to be associated with elevated

levels of cigarette smoking. After a transitional decline in

smoking prevalence from 6 months to the end of the first

year, smoking levels increased as the length of stay in urban

areas increased, and reached an asymptote after approxi-

mately 2 years of migration for males but continued to

increase for females. The increases in rates of smoking may

be due to the stress associated with leaving one’s home and

family, establishing new social relationships in urban areas,

dealing with issues presented by the mandatory Household

Registration System, and/or increased exposure to foreign

cultures and urban cigarette marketing campaigns.

Risk factors other than the migratory lifestyles for

cigarette smoking appeared to differ for migrant population

than for nonmigrant population. For example, numerous

studies have shown that educational attainment is negatively

associated with smoking for both males and females [35–

37]. Although in the present study, males with the highest

levels of education reported the lowest rate of cigarette

smoking, female migrants displayed a reverse association

wherein smoking prevalence increased commensurate with

educational attainment. Studies have also suggested that

marriage was a protective factor for cigarette smoking

among Chinese in both rural and urban areas [35]. This

association was not observed among male or female

migrants in this study, as there were no significant differ-

ences in smoking prevalence between single or nonsingle

migrant respondents. Income has also been reported to be

negatively associated with smoking in other populations

[35,38]; however, monthly income in this study was found

to be positively associated with cigarette smoking among

both male and female migrants, as increases in monthly

income were associated with increases in 30-day cigarette

use prevalence.

Elevated levels of cigarette smoking among female migrants

Findings from our research suggest that female migrants,

relative to the general female Chinese population, are at

greatly elevated levels of risk for cigarette smoking-levels

of cigarette use among female migrants were over 10-fold

higher than rates among the general female population in

the comparable age range in China [35]. For example, as

the number of cities ever migrated increased from 1 to 5 or

more, the 30-day cigarette smoking prevalence for male

migrants increased from 48.1% to 67.2% indicating a 40%

increase. However, the smoking prevalence for female

migrants increased from 9.5% to 31.6% as the number of

cities ever migrated increased from 1 to 5 or more,

indicating a 233% increase and sixfold increase over males.

In depth studies are needed to examine how the migratory

lifestyles contribute to the substantial increases in preva-

lence of cigarette smoking among female migrants in

China.
Limitations

Data analyzed in this study were derived from a large

survey on health and behaviors among migrants in gen-

eral. Thus, the survey was not specific to smoking

behavior and influential factors associated with smoking.

The original survey assessed only 30-day cigarette smok-

ing, which prevented a completed description of tobacco

use among rural-to-urban migrants, especially the assess-

ment of use directly attributable to migration. In addition,

data used for this study were cross-sectional in nature;

causality cannot be assessed between migratory factors

and cigarette smoking.

Recommendations for tobacco prevention among migrant

populations

Findings from this study suggest the need for tobacco use

prevention among migrants, especially female migrants. In

addition to general approaches for adult populations, such as

restriction of tobacco advertisement on TV and newspapers

and public information initiatives [5], tobacco prevention

strategies should address the specific risks associated with a

migratory lifestyle. This study had characterized some of the

specific risks associated with current cigarette smoking

among rural-to-urban migrants. Such information may be

useful for tobacco control among migrants in China. For

example, our study suggests that provision of proper guid-

ance and information to help migrants locate jobs without

relocating to new cities could help reduce cigarette smoking

among migrant populations. Health education and guidance

should also be provided to the rural-to-urban migrants about

healthy behaviors, appropriate strategies to cope with mi-

gration-related stress, and self-efficacy at dealing with

various risk factors in urban settings, especially risks for

cigarette smoking.
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