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Abstract

Background: Health risk behaviors in adolescents and youth such as smoking, alcohol, drug use,
violence, suicide, and unprotected sexual behavior are issues of major public health concern.
Addressing the relationship between sexual behavior and non-sexual risk behaviors will make a
significant contribution to the design of effective intervention programs for this population of
adolescents and unmarried youth.

Methods: This cross-sectional study was conducted in three Asian cities with a common heritage
of Confucian values: Hanoi, Shanghai and Taipei. Data were collected in 2006 from 17,016 youth
aged 15-24 years residing in both urban and rural districts of the three settings. The relationships
between sexual behavior and seven non-sexual risk behaviors among unmarried adolescents were
examined using 42 tests, logistic regression models, Cox regression models, and cluster analysis.

Results: Sexual behavior was associated with seven non-sexual risk behaviors, especially with
smoking, drinking, drug use and running away from home. In terms of the age at initiation of risk
behaviors, smoking and drinking were usually initiated before sexual intercourse. Sexual behavior
and non-sexual risk behaviors co-occurred in the high risk group in all three cities. Youth having
the highest risk of sexual behavior were more likely to have the highest risk of nearly all non-
sexual risk behaviors, with the exception of fighting in Hanoi, and gambling in Shanghai and
Taipei.

Conclusion: Sexual behavior among unmarried youth is correlated with non-sexual risk
behaviors but with different patterns across the three settings. Interventions aimed at reducing
unprotected sex generally focus only on the sexual behavior; however, considering the correlations
found here between sexual and non-sexual risk behaviors, they should target multiple risk
behaviors.
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Introduction

Health risk behaviors (HRBS) in adolescents, such as smoking, alcohol abuse, drug use,
violence, suicide, and unprotected sexual intercourse, are issues of major public health
concern. HRBs can damage an individual’s health and well-being and are responsible for
much of the mortality and morbidity of adolescents and young adults [1-3]. Efforts to reduce
HRBs among adolescents have primarily focused on specific behaviors (e.g. cigarette
smoking, sexual behaviors). However, there is increasing evidence suggesting that risk
behaviors tend to co-occur [3-7], which indicates that prevention efforts need to address the
interrelationship among multiple behaviors.

According to Jessor’s problem behavior theory, adolescents’ involvement in any one
problem behavior or health behavior increases the likelihood of involvement in other
problem behaviors or health behaviors due to their linkages in the social ecology of
adolescents. This theory suggests that multiple problems or health risk behaviors may occur
as a function of a single behavioral syndrome [8-10]. In the U.S. and other western
countries, numerous studies have documented correlations between two or more risk
behaviors. For example, previous studies have identified these behavior combinations:
substance use, sexual activity, and suicide behavior [11]; substance use and violence [12];
substance use and sexual activity [13,14]; smoking and drinking [7]; smoking, drinking, and
drug use [15]; binge drinking, suicide attempts, drug use and gambling [16]; Alcohol use
and sexual risk behaviors [17]. Some problem behaviors relevant for younger adolescents,
e.g. early drinking, may also predict later sexual risks [17-18]. Early drinking may shape
subsequent functioning through multiple pathways, for example, by affecting judgment,
school performance, peer selection, and exposure to environments that reward risk taking
[19-21]. It has been suggested that the relationship between problem behaviors may differ
across ethnic groups and it is possible that the “syndrome” of problem behaviors may have
different patterns for various ethnic groups from diverse socioeconomic, historical, and
cultural backgrounds [21,22]. As the AIDS epidemic continues to spread across Asia,
increases in premarital sexual behaviors are issues of growing concern in this area [23].
Until recently, however, little evidence has been available on the relationship between
sexual behaviors and non-sexual risk behaviors among adolescents in Asian countries.

Vietnam, China and Taiwan are three Asian countries/regions with Confucian-based
cultures. Confucian culture is conservative regarding sexual issues. However, with the rapid
change in the social, cultural and economic climate due to opening to the outside world,
there is growing concern about increases in HRBs among adolescents and youth including,
but not limited to, premarital sex, commercial sex work, and unprotected intercourse
[24-33]. Examining the relationship between premarital sexual behavior and non-sexual risk
behaviors will be helpful for designing effective intervention programs among adolescents
in these settings. Although sharing a common cultural tradition, the three settings vary with
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regard to social and economic transition; they have been influenced by the outside world
socially, culturally and economically for different periods of time and in different ways [34].
Therefore, the level of HRBs and the relationship between sexual behaviors and non-sexual
risk behaviors may differ in each of these settings.

The main objective of this study is to examine the relationship between sexual behavior and
non-sexual risk behaviors including smoking, drinking, gambling, using drugs, running
away from home, fighting and suicide among unmarried youth. We hypothesize that : First,
sexual behavior among unmarried youth is associated with non-sexual risk behaviors;
Second, sexual initiation is related to the timing of other non-sexual risk behaviors; Finally,
sexual behavior and non-sexual risk behaviors co-occur in young people who fall into a
“high risk cluster”, but the actual combination of these behaviors will differ in the three
settings.

Sample and procedures

Measures

Data for this article come from a 2006 cross-sectional survey of 17,016 male and female,
married and unmarried youth, aged 15-24, conducted in urban Hanoi, Shanghai and Taipei
and rural areas included in their large metropolitan districts by a team of researchers from
the Johns Hopkins Bloomberg School of Public Health, the Population and Health Research
Center in Taiwan’s Bureau of Health Promotion (BHP), the Shanghai Institute for Planned
Parenthood Research (SIPPR) and the Hanoi Institute for Gender and Women’s Studies. In
this paper, only the 16,554 unmarried respondents were included in the analysis.

The sampling methodology has been described in detail in “Levels of Change in Adolescent
Sexual Behavior in Three Asian Cities” [34]. Multi-stage sampling methods were used to
insure representativeness within each city. In Hanoi and Shanghai both private residences
and group living facilities (GLFs) were sampled. In Taipei students were interviewed in
school with a small non-student sub-sample interviewed at their private residences and
GLFs. The survey was developed by the research team, translated, back-translated, and pilot
tested in each site. Interviewers received extensive training. Most of the interview was
conducted face-to-face, except that computer-assisted self interview (CASI) was used for
sensitive questions. All aspects of this study received approval from the Committee on
Human Research at the Johns Hopkins University as well as the collaborating local
organizations.

Measures of health risk behaviors—Eight measures were used to capture adolescents’
involvement in HRBs: smoking, drinking, gambling, drug use, running away from home,
fighting, suicide, and sexual behavior. The measures combine answers to a number of
questions on frequency, timing and severity of the behaviors examined. For smoking,
drinking, drug use and sexual behavior, a question on the initial age of risk behavior was
also included in the measures. In this paper, some of the analyses (Tables 2-4) are conducted
based on measures on “ever having participated in an HRB in a given time period”, while
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some (Tables 5-7) use a scale, presented in Table 1, which assesses the degree of risk within
each behavior. For Tables 2-4, HRBs were defined as follows: (1) smoking: ever smoked in
the past 30 days; (2) drinking: ever had a glass of beer, wine, or a shot of liquor in the past
30 days; (3) gambling: ever engaged in gambling for money; (4) drug use: ever tried an
addictive or illicit substance; (5) running away from home: ever ran away from home for at
least one night; (6) fighting: ever physically fought with anyone in the last 12 months; (7)
suicide: ever thought about or attempted suicide; (8) sexual behavior: ever had sexual
intercourse with the opposite sex. The scales presented in Table 1 range from never having
experienced a specific behavior to regular or more severe experiences with the behavior.
Respondents were categorized based on their response to questions about ever having
participated in a behavior and how frequently they participated in it. For example, if a
person reported never having had sex then he/she would be assigned a 0 for the sexual
behavior measure. Those who reported having had sex are assigned a higher category based
additionally on their answers regarding whether a contraceptive was used during the first
and/or last sexual intercourse with their first partner. The raw response categories vary
across measures; however, for the purpose of the current analysis, response scales were all
rescaled to range from 0 to 3 (see Table 1). Higher values on response scales reflect greater
exposure to risk. These scales were designed to distinguish the extent of risk within each
behavior, and do not necessarily represent comparable risk across behaviors at a given level.

Measures of demographic characteristics—Demographic characteristics used in the
analysis are based on self-report. These include age, gender, urban or rural residence,
education level, in or out of school status, as well as family economic status.

Statistical analysis—All analyses were stratified by city and all tabulations were
adjusted for weighting. The 42 test was used for bivariate analysis to examine the differences
across gender and settings and associations between HRBs. Survival analysis (Life-table
method) was used to compute the probability of smoking, drinking, drug use and sexual
behavior by age and gender. Logistic regression models, Cox regression models and general
linear models were used for multivariate analysis. Finally, cluster analysis was used to
distinguish different clusters of adolescent HRBs. Using the method of k-means model, the
clustering is done on the basis of Euclidean distances computed from the score measured by
the response scales for each risk behavior presented in Table 1. Observations that are very
close to each other are assigned to the same cluster, while observations that are far apart are
in different clusters. Differences between clusters for the means of each risk behavior were
tested using general linear models. Statistical analysis was performed using SAS 9.1.3 (SAS
Institute Inc. Cary, NC).

Status of eight HRBs

Table 2 presents the percentage of HRBs by gender in the three cities. Compared with
females, males are significantly more likely to engage in seven of the eight HRBs, with the
exception being thoughts or attempts of suicide. There are significant differences between
the cities in terms of the levels of HRBs. The top three HRBs engaged in by respondents are
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drinking, smoking and fighting in Hanoi; drinking, smoking and sexual behavior in
Shanghai; sexual behavior, drinking and gambling in Taipei. In general, respondents in
Taipei have the highest level of HRBs, followed by respondents in Shanghai and then in
Hanoi. Similarly, the percentage of respondents who participated in three or more HRBs is
also the highest in Taipei (22.4%), lowest in Hanoi (7.1%), and in the middle in Shanghai
(12.5%) (p=<0.001, not shown).

The association between sexual behavior and non-sexual risk behaviors

Table 3 shows the association between sexual intercourse and non-sexual risk behaviors.
After controlling for demographic characteristics, both male and female respondents who
have experienced sexual intercourse are significantly more likely to engage in non-sexual
risk behaviors, with the exception of suicide for females in Hanoi and males in Taipei.
Furthermore, youth who are sexually experienced are significantly more likely to engage in
two or more non-sexual risk behaviors than are those who have had no sexual experience.
After controlling for demographic characteristics, the average number of non-sexual risk
behaviors engaged in by respondents in Hanoi, Shanghai and Taipei who have ever had
sexual experience is 2.0, 1.6 and 1.8, respectively. In contrast, among those respondents in
the three cities who have had no sexual experience, the average number of non-sexual risk
behaviors engaged in stands at 0.8, 0.7 and 0.8, respectively. The difference in each city is
statistically significant (p<0.001, not shown).

Age at initiation of smoking, drinking, drug use and sexual intercourse

The probability of adolescents participating in some of these behaviors (drug use in
particular) is very low. Therefore, Table 4 presents estimates of the probability for smoking,
drinking, drug use and sexual intercourse by age and gender based on survival curves of
each behavior after controlling for demographic characteristics in each city. Each of the four
risk behavior survival curves is significantly different (p<0.001) than the other three,
regardless of gender or city. In general, for both male and female respondents in all three
cities, smoking and drinking are initiated earlier than drug use and sexual intercourse.

Results of cluster analysis

Males and females in the three cities were divided into three to five clusters based on the
HRBs they had engaged in. The overall risk level varies across the clusters, ranging from
0.86 to 13.96 for males and from 0.39 to 11.68 for females.

Based on their own overall risk level, clusters of males and females in each city were
divided into low risk, moderate risk and high risk groups. The majority of respondents in the
three cities are in the low risk cluster. For both males and females, fewer than 4% of
adolescents are in the highest risk cluster. The lowest risk clusters have significantly lower
level of risk than other clusters on nearly every risk behavior. Other low risk clusters and
moderate risk clusters are distinguished by highest means for one to two risk behaviors. In
general, the low and moderate risk clusters for both males and females have very low risk
levels of sexual behavior (see Table 5), except for female cluster 2 in Shanghai, and male
and female clusters 2 in Taipei. Female cluster 2 in Shanghai and male cluster 2 in Taipei
have the highest risk level of sexual behavior compared to the other clusters. With an
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average mean risk level of sexual behavior of 2.23 and 2.17, respectively, respondents of
female cluster 2 in Shanghai and male cluster 2 in Taipei are sexually active and did not use
any form of contraception during their first or last sex or both the first and last sex with their
first partner. In addition, female cluster 2 in Shanghai has the highest risk level of drinking
and running away from home. In all the three cities, however, sexual behavior and non-
sexual risk behaviors co-occur in the highest risk clusters. For both males and females, the
highest risk clusters have higher or highest risk of sexual behavior as well as the highest risk
of nearly all non-sexual risk behaviors, but not including fighting in Hanoi, and gambling in
Shanghai and Taipei (Table 5).

Discussion

This analysis presents a number of important findings regarding the relationship between
sexual intercourse and non-sexual risk behaviors among unmarried youth in three Asian
cities with Confucian-based cultures. First, sexual intercourse is associated with seven non-
sexual risk behaviors, in particular smoking, drinking, drug use and running away from
home. Sexual intercourse and non-sexual risk behaviors coexist in the high risk group. Our
findings are consistent with those of other studies that found sexual behavior is associated
with smoking, drinking, drug use [13,14,35-40], violence, suicide [39], and running away
from home [40]. After controlling for demographic characteristic, sexual intercourse is not
associated with suicide among females in Hanoi and males in Taipei. The reason might be
that sexual behavior has more correlation with other factors than suicide for females in
Hanoi and males in Taipei. For example, male cluster 2 in Taipei has the highest risk level
of sexual behavior but has very low risk level of suicide and other risk behaviors. Besides
Jessor’s Problem Behavior Theory, other possible explanations for the association between
sexual behavior and drug use include the actual effects of intoxication and the use of
intoxication as a rationalization to justify sexual behavior [41]. The association between
being sexually active and running away from home could be explained by the notion that
youth who are encountering a difficult adolescence are more likely than other young people
to leave home. It may also suggest that youth who wish to form sexual relationships find it
easier to do so outside their parental home, or that youth who are running away from home
find it much easier to form sexual relationships. Although this paper does not further explore
the association between non-sexual risk behaviors and other sexual risk behaviors nor the
causal directions of these associations, previous studies have suggested that smoking,
drinking and drug use are associated with a lack of condom use and an increased likelihood
of having multiple sexual partners [13,14,35-38].

Secondly, although sexual behavior and non-sexual risk behaviors coexist in the high risk
group in our sample, unprotected sexual behavior is also found among moderate risk clusters
with very low levels of non-sexual risk behaviors, for example female cluster 2 in Shanghai
and Taipei, and male cluster 2 in Taipei. This suggests that unprotected sexual behavior
among youth could be a major health concern, especially for females in Shanghai and
Taipei.

Thirdly, the relationship between sexual behavior and non-sexual risk behaviors differ by
gender. For example, in Hanoi, the association between sexual behavior and suicide is much
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stronger among males than females; in Shanghai, sexual behavior does not coexist with most
non-sexual risk behaviors among females; and in Taipei, the links between sexual behavior
and gambling are much stronger among males than females. These findings are consistent
with previous studies indicating the distinct difference between males and females in the co-
occurrence of risk behaviors [39].

Fourthly, comparing the ages of first sex and these non-sexual risk behaviors reveals which
are initiated prior to the others. Thus, initiating smoking and drinking could be used as a
predictor of sexual behavior. Pragmatically, these findings suggest that interventions aimed
to delay sexual debut may be more effective if efforts were also made to reduce smoking
and drinking, or if more focused efforts were made to reduce sexual behavior among youth
who are currently smoking or drinking.

Finally, as expected, significant differences in the levels of HRBs and the relationship
between sexual behaviors and non-sexual risk behaviors have emerged across settings.
Among Hanoi, Shanghai and Taipei, Hanoi is the most traditional and least developed of the
three cities, with the lowest level of HRBs and lowest mean risk of HRBs, while Taipei is
the most open and developed of the cities with the highest level of HRBs and highest mean
risk of HRBs. In these respects, Shanghai stands in the middle. For both males and females,
the highest risk clusters have higher or highest risk of sexual behavior as well as the highest
risk of nearly all non-sexual risk behaviors, but not including fighting in Hanoi, and
gambling in Shanghai and Taipei. The possible reason is that fighting in Hanoi or gambling
in Shanghai and Taipei are more acceptable than sexual behavior in the society and thus are
more likely to occur in groups with moderate risk. These findings support the assertion that
social, cultural and economic context play an important role in adolescent risk behaviors.

Although this study makes a number of contributions to the knowledge of adolescent risk
behaviors, it is also subject to a number of limitations. This analysis relied on self-reported
data from young people. However, the likelihood of underreporting in this study is
minimized by the use of CASI technology. In addition, we failed to examine the sequence of
all risk behaviors because the questionnaire was not designed for this purpose. Finally, we
failed to measure the frequency and severity of gambling, which may have magnified the
risk level of this measure and the overall risk level of clusters with higher risk of gambling.
Further exploration of the relationship between sexual behavior and gambling is needed.

Despite these limitations, policy implications can be drawn based on the results presented
here. First, prevention and education efforts should continue. Young people who participate
in none or very few of these health risk behaviors need support to continue making
responsible and healthy decisions. Second, prevention and education efforts should be
gender-specific to meet the unique needs of male and female adolescents. For example,
compared with males, females are more likely to engage in suicide but less likely to engage
in other risk behaviors. Third, for those adolescents and youth who do participate in health
risks, prevention efforts must be implemented and must focus on reducing risk behaviors
and their negative consequences. Interventions focusing on reducing unprotected sexual
behaviors should not just target unprotected sex, but should target the array of other risk
behaviors that precede or coexist with it. Given the association of risk behaviors, noticing
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the existence of one risk behavior in a young adult should be a red flag that other risk
behaviors may be concurrent or imminent, and thereby help to identify individuals in need
of intervention.
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Response scales for each risk behavior

Table 1

Risk behavior measures

Smoking
0.00: Never smoked
0.43: Smoked, but less than a whole cigarette
0.86: No smoking in past 30 days
1.29: Currently smoking, 1-5 days in the past 30 days
1.72: Currently smoking, 6-9 days in the past 30 days
2.15: Currently smoking, 10-19 days in the past 30 days
2.58: Currently smoking, 20-29 days in the past 30 days
3.00: Currently smoking, everyday in the past 30 days
Drinking
0.00: Never dank a glass of beer, wine, or a shot of liquor
0.43: No alcohol in the past 30 days
0.86: Drank alcohol 1-2 days in the past 30 days
1.29: Drank alcohol 3-5 days in the past 30 days
1.72: Drank alcohol 6-9 days in the past 30 days
2.15: Drank alcohol 10-19 days in the past 30 days
2.58: Drank alcohol 20-29 days in the past
3.00: Drank every day in the past 30 days
Gambling
0: Never engaged in gambling
3: Ever engaged in gambling
Drug use
0.0: Never used
1.5: Ever used, but no use in past 30 days
3.0: Ever used and used in the past 30days
Running away from home
0: Never ran away from home
1: Ever ran away from home for 1 night
2: Ever ran away from home for 2-6 nights
3: Ever ran away from home for more than 6 nights
Fighting
0: No fighting in the past 12 months
1: Fought once in the past 12 months
2: Fought 2-3 times in the past 12 months
3: Fought more than 3 times in the past 12 months
Suicide
0.0: No serious thought of suicide in life
1.5: Serious suicide thought, no suicide attempts in life

3.0: Ever had suicide attempts in life
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Risk behavior measures

Sexual behavior
0: Never had sex
1: Used a contraceptive at both the first and last sex with the first partner
2: Used a contraceptive during either the first or last sex with the first partner

3: Did not use any contraceptive during either the first or last sex with the first partner
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Table 2

Percentage of risk behaviors, by cities and gender (%)

Hanoi Shanghai Taipei
Risk behavior Male Female Total Male Female Total Male Female Total
n=3234 n=2921 n=6155 n=3034 n=3005 n=6039 n=2486 n=2364 n=4850
Drinking 53.0 13.9 34.5 38.1 17.7 28.0 37.3 29.3 33.4
Smoking 321 1.0 17.3 27.9 2.9 15.4 26.2 9.3 17.9
Gambling 15.1 2.0 8.9 17.7 3.7 10.7 37.6 12.8 255
Drug use 0.4 0.1 0.3 1.0 0.2 0.6 4.2 2.6 3.4
Running away 10.7 21 6.6 12.4 5.6 9.0 9.8 96° 9.7
Fighting 18.0 14.4 16.3 13.8 3.8 8.8 15.9 8.6 12.3
Suicidal 1.7 29 2.3 7.1 9.1 8.1 13.3 20.8 16.9
Sexual behavior 7.1 2.2 4.8 16.1 8.5 12.3 37.7 29.3 33.6

*
p>0.05 between gender in the city
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Percentage of non-sexual risk behaviors, by sexual experience, gender and cities

Table 3

Ever had sexual intercourse

Hanoi Shanghai Taipei

Risk behaviors

Yes No Yes No  Yes No
Male n=3234 n=3034 n=2486
% smoking 753 288 649 208 488 125
OR? 4.6 4.6 72
% drinking 88.6 503 655 329 557 261
OR? 4.2 2.6 2.8
% gambling 40.1 132 392 136 478 315
OR? 3.4 3.6 2.2
% using drugs 23 0.3 30 06 8.8 1.4
OR? 55 5.1 6.0
% ever ran away 294 9.2 254 99 160 6.1
OR? 3.6 2.8 3.7
% fighting 189 1gpo* 190 128 181 145
OR? 15 2.6 3.4
% of suicidal 4.0 15 95 67 119 141"
ORa 3.1 19 1.0*
Female n=2921 n=3005 n=2364
% smoking 36.9 0.2 147 18 207 45
orR? 240.0° 8.1 63
% drinking 643 127 357 160 460 224
OR? 9.3 2.4 2.7
% gambling 26.0 1.5 71 32 174 109
OR? 24.0 2.2 17
% using drugs 1.3 0.0 10 01 7.7 0.4
ORa 35.3b 1.7 18.1
% ever ran away 255 1.6 128 49 202 5.2
OR? 25.8 2.3 5.0
% fighting 229 140" 75 34 103 go*
OR? 2.6 3.3 1.9
% of suicidal 6.1 o,9* 176 83 270 182
OR? 27 25 2.2

a . . . . . - .
: Adjusted for age, residence, education level, school status and economic status (logistic regression models).
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b: Due to limited number of smokers (total 27) and drug users (total 2), only adjusted for school status in the logistic regression model.

p>0.05
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Table 4

Estimates of probability for four risk behaviors, by age, gender and city

Hanoi Shanghai Taipei
Risk behavior Male Female Male Female Male Female
n=3095 n=3109 n=2893 n=3040 n=2168 n=2158
Smoking
16 9.0Pd  pgbcd g5 obed 5470 7P g qPcd
18 21.8 3.8 29.2 8.6 32.3 17.0
20 42.6 5.4 47.1 13.7 39.7 211
22 59.3 6.9 62.5 217 44.6 242
24 65.6 7.1 70.1 21.2 48.9 253
Drinking
16 16429 5420 g0 gy jpgad g gacd
18 35.4 14.1 38.4 22.2 39.9 28.9
20 59.7 26.7 58.8 39.0 60.0 48.3
22 70.3 36.9 721 53.8 69.1 60.7
24 73.1 429 78.4 62.0 72.6 67.3
Drug use
16 004 godd  gdd  gpad ggabd 4 abd
18 0.2 0.1 0.2 0.1 1.7 1.7
20 0.3 0.1 0.7 0.2 3.0 2.8
22 0.7 0.1 13 0.3 4.7 3.7
24 0.8 0.1 1.9 0.7 52 52
Sexual intercourse
16 00 abc 0.0 abc 0.2 abc 02 abc 3.4 abc 24 abc
18 0.8 0.4 2.6 18 133 111
20 3.6 1.7 11.9 6.2 29.6 253
22 9.9 3.4 29.8 1