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Protective and Risk Factors in Health-Enhancing Behavior Among
Adolescents in China and the United States: Does Social Context Matter?

Mark S. Turbin, Richard Jessor, and Qi Dong, Hongchuan Zhang, and Changhai Wang
Frances M. Costa Beijing Normal University
University of Colorado at Boulder

An explanatory model of adolescent health-enhancing behavior based on protective and risk factors at the
individual level and in 4 social contexts was used in a study of school-based samples from the People’s
Republic of Chinarf = 1,739) and the United States £ 1,596). A substantial account of variation in
health-enhancing behavior—and of its developmental change over time—was provided by the model for
boys and girls, and for the 3 grade cohorts, in both samples. In both samples, social context protective
and risk factors accounted for more unique variance than did individual-level protective and risk factors,
and context protection moderated both contextual and individual-level risk. Models protection and
controls protection were of particular importance in the explanatory account.

Keywords:adolescent, social context, health behavior, protective factors, risk factors

The focus of this study is on the role of the everyday socialsocial and environmental factors, such as family members, peers,
context in accounting for variation in adolescents’ engagement irschools, and communities. Social context characteristics, such as
health-enhancing behavior and its development over time. Th@arental models and encouragement for physical activity, family
research uses a theoretical framework about three kinds of protecioseness, and parental support and warmth, have been shown to
tive factors (models protection, controls protection, and supporbe associated with greater participation in exercise behavior
protection) and three kinds of risk factors (models risk, opportunityamong adolescents (Cowell & Marks, 1997; DiLorenzo, Stucky-
risk, and vulnerability risk) to articulate the explanatory content ofRopp, Vander Wal, & Gotham, 1998; Field, Diego, & Sanders,
the social contexts that adolescents traverse in their daily livesp001; Sallis, Prochaska, & Taylor, 2000). Family connectedness
Linkages are examined between protective and risk factors in fOu(perceived parental support and caring) has also been linked with
key contexts—the family, the peer group, the school, and theydolescents’ fruit and vegetable intake (Neumark-Sztainer, Story,
neighborhood—and involvement in health-enhancing behavioraResnick, & Blum, 1996), whereas characteristics of the neighbor-
practices, including eating a healthy diet, engaging in regulahood context, such as poverty, crime level, and social disorgani-
exercise, getting adequate sleep, engaging in safety practices sughtion, have been associated with poorer dietary habits (Lee &
as seatbelt use, and practicing good dental hygiene. Cubbin, 2002) and lower levels of physical activity (Gordon-

Broad influences on adolescent health behavior, such as thl?arsen, McMurray, & Popkin, 2000) among youth.

proliferation of soft drink vending machines in schools and an g theories most commonly used to predict variation in health
increasingly sedentary lifestyle that includes more TV viewing andbehavior, the theory of reasoned action (Ajzen & Fishbein, 1980)
recreational use of video games and computers, have been widely | .1 theory of planned behavior (Ajzen, 1991; Godin & Kok

noted.in the Iiterature, especiallyin regarq to concern about eatinglg%), give primary emphasis to individual-level psychosocial
?;;erc':z agil?bézltyé‘n;;;;;g '2(;83 Ucna'ltt()a;lg’:gtgspbou;ll’ivnorlsc\)'\gg?attributes highly proximal to (i.e., directly implicating) health
Hill, Wyatt, Reed, & Peters, 2003: Horgen & Brownell, 2002; behaviors. Although social-contextual correlates of health behav-

Wadden, Brownell, & Foster, 2002; World Health Organization, lors are also engaged by these theoretical approaches, they are

2002). Recently, there has been increased recognition that healtl%TIOStIy prpx!mal o health behaviors and mcludg such contextugl
T o . . characteristics as parental and peer models for dietary and exercise
related behavior in adolescence is influenced by more immediat

Behaviors (e.g., Woodward et al., 1996; Zakarian, Hovell, Hofstet-
ter, Sallis, & Keating, 1994), perceived social horms for engaging
in health-enhancing behaviors (e.g., Baker, Little, & Brownell,

Mark S. Turbin, Richard Jessor, and Frances M. Costa, Institute 02003; Lytle et al., 2003), and parental and peer support for and/or
Behavioral Science, University of Colorado at Boulder; Qi Dong, Hong- encouragement of health behaviors (e.g., McGuire, Hannan,
chuan Zhang, and Changhai Wang, College of Psychology, Beijing Norma\eymark-Sztainer, Cossrow, & Story, 2002; Zakarian et al., 1994).
Univgrsity, Beijing, China. - ) The explanatory model of adolescent health-enhancing behavior
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Graves, Hanson, & Jessor, 1968; Jessor & Jessor, 1977), bdinal research. This collaboration provided the opportunity to test
constructs of controls and instigations in that theory have beetthe generality of the model of protection and risk by extending it
reformulated into constructs of protection and risk, and three typeso adolescents growing up in a society very different from the
of each have been specified. United States. An earlier report from this research (Jessor et al.,
Conceptually, protective factors increase the likelihood of en-2003) demonstrated that the model of psychosocial protection and
gaging in health-enhancing behavior by providing models forrisk provided a substantial account of adolescent problem behavior
health-enhancing and prosocial behaviors, by providing persongdelinquency, problem drinking, and cigarette smoking) in both the
and social controls against health-compromising behaviors, and bynited States and China samples, even though average levels of
providing a supportive social environment. Risk factors, in con-problem behavior, protection, and risk differed between the two
trast, decrease the likelihood of engaging in health-enhancingettings. In those analyses, protective factors and risk factors
behavior by providing models for health-compromising behaviorsaccounted for approximately equal proportions of variance in
or for problem behaviors that are incompatible with health-adolescent problem behavior. Controls protection and models risk
enhancing behaviors, by providing greater opportunity for engagwere found to be the most important predictors in both samples.
ing in health-compromising behavior or problem behavior, and by The present study was designed to test the applicability of the
constituting greater personal vulnerability to health-compromisingsame theoretical model to a domain different from adolescent
or problem behavior involvement. The protection—risk model, problem behavior, namely, health-enhancing behavior. A success-
thus, consists of three types of protection and three types of riskul outcome for the model in this domain could have important
that together, and in interaction, provide an account of variation irimplications for the design of health promotion programs. Data on
adolescent behavior and development. The reformulated modefarious health-enhancing behaviors were available from the same
was initially explicated in Jessor (1991), and the particular protecsamples of adolescents described in the earlier report noted above.
tion and risk constructs it includes have evolved from a systematiGuch local, school-based samples in China and the United States
series of studies over the past decade (Costa, Jessor, & TurbiBannot, of course, represent those countries as a whole; what they
1999; Jessor, Turbin, & Costa, 1998a, 1998b; Jessor et al., 2008p allow is an examination of the generality of the explanatory
Jessor, Van Den Bos, Vanderryn, Costa, & Turbin, 1995) as welmodel for health-enhancing behavior across samples from two
as from the larger developmental literature (e.g., Barber & Olsenyery different societies with different political and economic sys-
1997). tems and different immediate social ecologies, thus permitting a
The model takes into account not only the main effect ofvery strong test of the model’s applicability or reach.
protective factors in promoting positive health-enhancing be- |n sum, the present study seeks to advance understanding about
havior and deterring health-compromising behavior, but alsahe role of protective and risk factors—both individual-level and
the Protectionx Risk interaction or the moderator effect that sgcial—contextual—in accounting for variation in health-
protection can have on the impact of exposure to risk. That isenhancing behavior in samples of adolescents drawn from two

it posits that high protection can attenuate the impact of riskvery diverse societies. Four major research questions are ad-
The conceptual model as applied to health-enhancing behaviqfressed:

in the present article, and illustrating both the main and mod-

erator effects, is shown in Figure 1. 1. Does the protection and risk model provide an account of

An invitation to undertake a collaborative study of adolescent variation in adolescent health-enhancing behavior in
behavior and development in the People’s Republic of China (see school-based samples from both China and the United
Jessor et al., 2003) resulted in the present cross-national, longitu- States?

PROTECTIVE FACTORS

Individual-Level
CONTROLS

Social Context
MODELS
CONTROLS
SUPPORT

HEALTH-ENHANCING BEHAVIOR
INVOLVEMENT

ATTENTION TO EATING A HEALTHY DIET
REGULAR EXERCISE

ADEQUATE SLEEP TIME

SAFETY PRACTICES

DENTAL HYGIENE
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Figure 1. Explanatory model of main effects of individual-level and social context protective and risk factors
on adolescent health-enhancing behavior as well as the moderator effect of protection on risk.
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2. Do social context protective and risk factors alone pro-usual eating habits. Do you pay attention to:” and follow with “seeing that
vide a significant account of variation in health- your dietis healthy,” *keeping down the amount of salt you eat,” “keeping
enhancing behavior when variation in individual-level down the amount of fat you eat,” “eating some fresh vegetables every day,”
attributes is controlled? “eating in a healthy way even when you're with friends,” “eating healthy

snacks like fruit instead of candy,” and “eating foods that are baked or

3. Does change in protective and risk factors over timebroiled rather than fried?” Response options aradn@, 2 (som¢, and 3
account for change in health-enhancing behavior in(a lot). Typical (mean and median) scores on each item were around 2
adolescence? (som@. Regular Exercise is measured as the sum of three itams .63,

.71) asking how many hours each week are spent playing sports, working

4. Does change in social context protective and risk factoré)m‘ and practicing physical activities. Six response options ranged from 1

over time account for change in health-enhancing behav_(none to 6 (8 or more hours a wegkand the most typical scores for each
ior in adolescence when change in individual-level at item were around 20he hour a week Adequate Sleep Time was measured

by averaging two indicators assessing number of hours of steep .77,

tributes is controlled? .74). One indicator is an item that asks, “How much sleep do you usually
get each night?” The other indicator is computed from two items—usual
Method time to go to sleep during the school week and usual time to wake up on
school days. Scores ranged from 5 to 11.5 hrs, with a mean of 8.3.
Participants Carskadon et al. (1980) have reported that adolescents need over 9 hrs of

sleep for optimal alertness, and 99% of our participants reported sleeping

The analyses reported in this article use data from two successivéess than 10 hrs. Within the range of these data, therefore, we considered
waves—a year apart—of a questionnaire survey of samples of adolescentsore sleep to be more health-enhancing. Safety Practices is a two-item
in Beijing, China, and in a large urban area in the Rocky Mountain regionscale fs = .74, .75). In the United States sample, it assesses frequency of
of the United States. At the first wave of data collection (Fall 2000), theusing a seatbelt when riding with a parent and when riding with a friend;
1,739 study participants from Beijing (883 boys, 856 girls) and 1,596and in the China sample, it assesses frequency of waiting for red lights
participants from the United States (753 boys, 843 girls) were students ivhen biking and when walking. The modal response was 4 on a scale
Grades 7, 8, and 9. In each country, the sample was drawn from schoolginging from 1 hardly eve} to 4 (almost always Dental Hygiene is a
chosen in consultation with the school district administration to besttwo-item scale in the U.S. sample: (= .57) assessing frequencies of
represent variation in the socioeconomic backgrounds of the students angrushing teeth and using dental floss; in the China sample, a single item
in the United States, to reflect the racial/ethnic composition of students irasked about tooth brushiffgFour response options vary from &very
the district. In Beijing, seven junior high schools (Grades 7, 8, and 9) werezouple of daysto 4 (after every mealfor brushing, and from 1almost
selected from two districts—one within the city and the other in the nevej to 4 (once a day or moigfor flossing. The most typical responses
suburbs—and, in each district, schools known to vary in educationakmean, mode, and median) were 3.
quality were selected. In the United States, six middle schools (for Grades p\ost of these measures have high internal consistency, with Cronbach’s
7 and 8) and three high schools (for Grade 9) were selected. In each scho@lipha in the .70s (range .57—.87), and considerable stability over time,
students were randomly sampled within grade for participation in theysith 1-year stability coefficients in the .40s and .50s. Although the alpha
study? for the Dental Hygiene component scale was lower than desirable (.57),

In both research sites, active parental permission and personal asseflyt measure was nevertheless retained in the analyses to maintain a more
were required, and confidentiality was explained and guaranteed. Eachomprehensive assessment of the health-enhancing behavior domain. For
student received a token payment for filling out the questionnaire—in theine most part, alpha reliabilities of the behavior measures are very similar
United States, $5 at Wave 1 and $10 at Wave 2; in China, $2 each time plu§anveen the two samples.

a gift to each school. More details regarding the composition of the samples Group means for the five health behavior measures were compared in a

were reported in Jessor et al. (2003). 2 (sex)x 2 (sample) analysis of variance, followed by post hoc S¢heffe
tests among the four sex-by-sample groups (not tabled; table available from
Materials the authors). In the China sample, the boys or the girls, or both, reported

significantly higher levels than in the U.S. sample on three of the five

A 36-page Adolescent Health and Development Questionnaire was usegealth-enhancing behavior measures: Attention to Healthy Diet, Regular
to assess a broad range of behaviors as well as protective and risk factoxercise, and Safety Practices. The U.S. sample had a significantly higher
in five domains: the individual (including beliefs, values, attitudes, and
expectations) and four key social contexts—the family, the peer group, the
school, and the neighborhood or community. The Adolescent Health and * To address the possible nonindependence of observations on the cri
Development Questionnaire had been developed over the past sevefi@gkrion measure within schools and the possible need for hierarchical linear
decades, with its content theoretically derived from the constructs inmodeling, we computed the intraclass correlations of all the criterion
problem-behavior theory, and was translated into Chinese (and backmeasures within schools. They ranged from .00 to .05 and all had 95%
translated) with great care to ensure meaning equivalence (see Jessor et gbnfidence intervals (adjusted for unequal cluster sizes) that included zero,

2003). so they were deemed negligible, and the students’ responses were treated
as independent observations.
Measurement of HeaIth—Enhancing Behavior 2 Societal differences precluded using identical behavior measures in the

case of Dental Hygiene and Safety Practices. Dental floss is not widely
Measures of five self-reported health-enhancing behaviors were inused in China, and many more adolescents in China ride bicycles than ride
cluded in the Adolescent Health and Development Questionnaire: Attenin cars. For each sample, therefore, we used health-enhancing behaviors
tion to Eating a Healthy Diet, Regular Exercise, Adequate Sleep Timeclearly relevant to the experience of the participants. In that regard, for
Safety Practices, and Dental Hygiene. The measure of Attention to Health$afety Practices and Dental Hygiene, we sought to make the measures
Diet is the average of seven items (Cronbach’s alpha87 in the U.S. more comparable in meaning, rather than making them identical, as is the
sample, .85 in the China sample) that start with the stem “Think about youcase for all the other behavior measures.
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mean on Dental Hygiene, and there was no significant difference omnisk because it can compromise the maintenance of health and can instigate
Adequate Sleep Time. The main effect for sex was significant for four ofcoping behaviors, such as drug use, that may be incompatible with health-
the five health-enhancing behaviors but not in the same direction for alenhancing behaviors.

four behaviors. The boys had significantly higher means than the girls on

Regular Exercise and Adequate Sleep Time. The girls had significantly . . . .

higher means than the boys on Safety Practices and Dental Hygiend €rceived Social Context Protective and Risk Factor
Overall, then, there was no consistent sex difference across all the healtiMeasures

enhancing behaviors in either sample.

A composite index of involvement in the five health-enhancing behav- The respondent was asked to report on protection and risk in each of the
iors, the Health-Enhancing Behavior Index (HEBI), was calculated as thdour social contexts, that is, the questionnaire essentially placed the ado-
mean of the five component behavior scores, standardized to provide equiiscent in the role of “quasi ethnographer” describing the settings of
weighting in the continuous composite score. A factor analysis of the fiveeveryday life. Thus, all of the context measures are actyzeiceived
health behavior measures was conducted within each sample; it showeintext measures.
that just one common factor was obtained (by the scree test) and that single Context protective factors.Models Protection—Family assesses ma-
factor accounted for about 30% of the items’ variance. The compositdernal and paternal models for four health-enhancing behaviors: eating a
measure should be considered a cumulative index of involvement in théealthy diet, getting enough exercise, getting sufficient sleep, and using
five different domains of health-enhancing behavior rather than a scale o$€at belts (e.g., “Does your mother pay attention to eating a healthy diet?").
parallel items. As with all such indexes, high internal consistency is not toModels Protection—Peers assesses peer models for those same four health-
be expected (Babbie, 1998), and indeed, the factor analysis showed ongnhancing behaviors (e.g., “How many of your friends make sure they get
modest covariation. enough exercise?”). Models for health-enhancing behaviors are protective

The stability of the HEBI across a 1-year interval was substantial: .62 inin providing opportunities to learn those behaviors and indicate that they
the U.S. sample, and .51 in the China sample. The correlation of the HEB&re characteristic of two important reference groups.
with a self-rating of general health (“In general, how is your health?”) was ~Controls Protection—Family includes two items about the strictness of
significant, .27 and .25 in the U.S. and China samples, respectively. Theules “about what time you go to bed at night” and “about when and how
HEBI also correlated negatively, as expected, with a summary index ofmuch TV you can watch.” Controls Protection—Peers is a single item
adolescent problem behavior involvement (delinquency, problem drinkingasking “If you were doing something that is bad for your health, would
and cigarette smoking):-.33 (United States) ane-.19 (China). On the  Yyour friends try to get you to stop?” Informal social controls serve to
basis of this stability and validity information, the HEBI was used as theprotect against or discourage engaging in health-compromising behavior.
primary criterion measure to summarize health-enhancing behavior in the Support Protection—Family consists of four items, three of which ask
present study. Analyses of each of its behavioral components were als@hether parents show interest in the adolescent (e.g., “Are your parents
conducted. interested in what you think and how you feel?”), and the fourth asks

“When you are having problems, can you talk them over with your
. . parents?” Support Protection—Peers consists of two items: “Are your
Measurement of Protective Factors and Risk Factors friends interested in what you think and how you feel?” and “When you

have personal problems, do your friends try to understand and let you know

Compos!te measures of protective fa_ctors (models, cgptrols, and suQhey care?” Support Protection—School includes four items about teach-
port} and risk factors (models, opportunity, and vulnerability) were com- s’ interest in, caring about, and helpfulness to students (e.g., “Do teachers

i . - e
puted as averages of equally weighted, standardized (within each samplgﬂ your school try to help students when they are having problems?”).

items with means of zero. A factor analysis, for each protective and rISkSupport Protection—Neighborhood includes three items about neighbors’

factor, showed each measure’s |t_ems 'to load on a single factor, Whlctﬂriendliness and helpfulness (e.g., “In your neighborhood, do people help
accounted for 26% to 78% of the items' total variance. each other out and look after each other?”). Perceived support is protective
in providing a context in which reference group models and controls would
Individual-Level Protective and Risk Factor Measures be expected to be influential.
Context risk factors. Models Risk—Family consists of two items,

Although the major emphasis of this study is on the unique contribution“Does anyone in your close family smoke cigarettes?” and “How many of
of social context protection and risk factors to variation in adolescentthe people in your family eat a lot of ‘junk food’ instead of a healthy diet?”
health-enhancing behavior, the full explanatory model also includesModels Risk—Peers consists of three items assessing peer models for
individual-level protective and risk factors. Two individual-level summary smoking cigarettes, for eating junk food, and for sitting around a lot rather
measures of protection and risk were used. than getting some exercise. Models Risk—School is a single item, “How

Individual-level protective factor. Controls Protection—Individual isa many of the students at your school smoke cigarettes?” Models Risk—
summary measure of personal controls against health-compromising bé&deighborhood is a single item, “How much cigarette smoking is there
havior; it is composed of 11 items that assess both personal value on healtmong adults in your neighborhood, as far as you know?” Models for
(e.g., “How important is it to you to keep yourself in good health all year health-compromising behaviors constitute risk because they facilitate
round?”) and perceived health effects of health-compromising behavior¢earning those behaviors and practicing them as well.
(e.g., “Do you think not getting enough exercise can have an effect on the Opportunity Risk—Family is a single item, “If you wanted some ciga-
health of young people your age?”). Individual-level controls are protectiverettes to smoke, would you be able to get some at home?” Availability of
because they indicate the personal importance of health and a commitmehealth-compromising substances makes engaging in health-compromising
to health-promotive behaviors as well as a perception of negative outcomesehavior more likely.
that should serve to discourage health-compromising behaviors. Vulnerability Risk—Family is a six-item scale assessing emotional

Individual-level risk factor. Vulnerability Risk—Individual is an 18-  distance and conflict among family members (e.g., “Is there tension or
item summary measure assessing depression (e.g., “In the past six montlstress at home in your family?”). Vulnerability Risk—Peers is a single
have you just felt really down about things?”), low self-esteem (e.g., “Howitem, “In the past six months, how much stress or pressure have you felt in
well do you make decisions about important things in your life?”), and low your personal or social life?” Vulnerability Risk—School is a single item,
expectations for future success in life (e.g., “What are the chances that yotin the past six months, how much stress or pressure have you felt at
will have a happy family life?”). Vulnerability constitutes individual-level school?” Vulnerability can compromise the maintenance of health and can
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instigate coping behaviors such as drug use that are incompatible witsure was regressed on sociodemographic background measures to
health-enhancing behaviors. partial out effects of sex, school attended, grade in school, intact
Reliabilities of the protective and risk factors are for the most part quitefam”y (both biological parents living together), socioeconomic
similar between the two samples, and except for two measures, all were i§tatus (father’s job level and father’s and mother’s education), and
the range of .62 to .89. Stability coefficients were mostly in the .30s andethnicity (United States only). Then, at Step 2, the two individual-
.40s, showing considerable stability over a 1-year period of time, even foievel rotective and risk factor mealsures Weré entered. At Step 3
the single-item measures. _p . . ) p '
Correlations among the eight social context protective factor measuregﬂIe .elght Soc'al_ context protective factors an(_:i, at Step 4'_ the eight
are similar in the two samples, mostly in the .20s. The only nonsigniﬁcamsoual context risk factors were entered. Detailed regression results
correlation between protective factors in both samples is between Suppoffe presented first for the HEBI criterion measure in Table 1.
Protection—Peers and Controls Protection—Family. Correlations amongubsequently, we present regression results for the measures of the
the eight social context risk factors are also similar between the twdfive component health-enhancing behaviors separately.
samples, mostly smaller than .20 but ranging up to .46. There is one The bivariate correlations in Table 1 show the expected positive
nonsignificant correlation between risk factors in the U.S. sample (Modelsg|ations between the protective factor measures and the HEBI and
Risk—School with Vulnerability Risk—Peers), and there are two in the ;4 expected negative relations between the risk factor measures
China sample (Vulnerability Risk—Peers with Models Risk—Family and and the HEBI. All but one of the correlations were significant
Opportunity Risk—Family). Correlations between the eight protective éone—tailedp< 05). Correlations of the individual-level measures

factors and the eight risk factors are mostly smaller than .20 in absolut . ; . L
value, ranging from-.52 to—.03 in the U.S. sample and.49 to .06 in the of protection and risk (Controls Protection—Individual and Vul-

China sample, negative as expected (with that one exception). Protectidh€rability Risk—Individual) with the HEBI were .45 and.44,
and risk are considered to be conceptually distinct, rather than oppositéespectively, in the U.S. sample and .41 and6 in the China
ends of the same dimension, and they have been shown to relate differentample. The social context protection measures with the largest
to various external criterion measures (see Jessor et al., 1995). Overall, t@variate correlations (.30 to .50), in both samples, were Models

correlations are of similar magnitude in the two country samples. Protection—Family, Models Protection—Peers, and Support Pro-
tection—Family. Among the social context risk factors, moderate
Procedures correlations (at least in the .20s) were found in both samples for

Models Risk—Peers, Vulnerability Risk—Family, and, in the U.S.

In both research sites, administration of the questionnaire was conductegamme only, for Models Risk—Family, Models Risk—School
in large groups at school by research staff with teachers absent. At Wavgnd Opportunity Risk—Family

1, questionnaires were filled out by 98% of the China sample and by 74% . . . . . i
of the U.S. sample. At the Wave-2 data collection in the Fall of 2001, With regard to the hierarchical regression results, the sociode

i 0
questionnaires were completed by 2,985 of the original participants (1,364',7109”:lphlc measures, entered at Step 1, accounted for 7% of

85% of the U.S. sample; 1,621, 93% of the China sample). The Wave-Yariance in the HEBI in the U.S. sample and 8% in the China
cross-sectional analyses were conducted on the complete Wave-1 sampR@Mmple, primarily reflecting the effe_ct of grade in school (7, 8, or
and the Wave-2 replications and the analyses of change were conducted &), the only background measure with even a moderate correlation

the two-wave longitudinal sample. with the criterion .21, United States; .26, China). The negative
sign of the correlations shows that scores on the HEBI were lower
Results among older adolescents than among younger adolescents.

The measures of individual-level protection and risk, entered at
Presentation of the results is organized according to the fouBtep 2, accounted for an additional 26% of the variance in the U.S.
research questions posed in the introduction. First, we preserfample and 19% in the China sample, both substantial increments.
hierarchical multiple regression analyses to explore the crossthe eight measures of social context protection were then entered
sectional account of variation in adolescent health-enhancing beat Step 3, accounting for an additional 11% of the variance in the
havior involvement provided by the theoretical set of protectiveU.S. sample and 13% in the China sample. Finally, the eight
factors and risk factors in the two country samples. Second, weneasures of social context risk factors, entered at Step 4, ac-
present results that show the proportion of variance accounted farounted uniquely for another 1% of variance in each sample, over
uniquely by social context protection and risk, beyond that ac-and above the variance accounted for by the already-entered social
counted for by protection and risk at the individual level. Third, we context measures of protective factors, the individual-level mea-
apply the explanatory model to account for developmental changesures of protection and risk, and the sociodemographic measures.
in health-enhancing behavior involvement from Wave 1 to WaveAltogether, the final regression model accounted for a substantial
2. Fourth, we show the proportion of variance accounted forproportion of the variance in the HEBI in both countries—45% in
uniquely by change in social context protection and risk, beyondhe U.S. sample and 41% in the China sample. These results
that accounted for by change in protection and risk at the individ-provide strong support for the explanatory model and also for its
ual level. generality across samples from two such diverse societies.
Because the social context protective and risk factors share
Accounting for Cross-Sectional Variation in Health- common variance, their order of entry was reversed in supplemen-
Enhancing Behavior Involvement tary analyses to establish the unique variance accounted for py
each. When entered after the social context risk factors, the social
Hierarchical multiple regression analyses were conducted, focontext protective factors accounted uniquely for 8% of variance
each country sample, to examine the relations of individual-levein the U.S. sample and 9% in the China sample, much greater than
and social-contextual protective and risk factors with health-the unique influence shown at Step 4 in Table 1 for the risk factors
enhancing behavior involvement. First, the HEBI criterion mea-(1%). Similarly, because some portion of the variance accounted
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Table 1
Hierarchical Regression of the Health-Enhancing Behavior Index on Individual-Level and Social Context Protective and Risk Factors,
Wave 1 (2000)

U.S. sample China sample
Step and measures entered r B, final step AR? R? r B, final step AR? R?
1 Sociodemographic background Q7*** .07 .08*** .08
Gender 1 = boys, 1= girls) .01 .07* —-.06* —.06**
Grade in school —.20%** —.04 —.26%** —.14%**x
Intact family .08* .05 .07 A1x
Socioeconomic status .06* .02 .04 —.031
School attendet
Ethnic grouf
2 Individual-level measures .26 .33 kit .27
Controls Protection—Individual A5xxx 22%*% N R 20%**
Vulnerability Risk—Individual —.A4xx* —.17%x —.36%** —.12%**
3 Social context protective factors 1% 44 .13%xxd 40
Models Protection—Family ATER .20+ A6+ .20%**
Models Protection—Peers AQ*** .18%** AB¥* .20%**
Controls Protection—Family 27 .06* 20+ .06**
Controls Protection—Peers .30%** .05* 24%** .04*
Support Protection—Family 37 .05 .36%** .03
Support Protection—Peers .08*** —.07** N el .01
Support Protection—School 29%** -.01 .28%** —.03
Support Protection—Neighborhood L32xxx .06** L29%** .02
4 Social context risk factors MOl il .45 N0k i A1
Models Risk—Family —.20%** -.02 —.14%** -.01
Models Risk—Peers —.35%* —.07* —.22%* .00
Models Risk—School —.20%xx —-.02 —.19%* —.07**
Models Risk—Neighborhood —.13%x* .01 —.14%x* —.05**
Opportunity Risk—Family —.23%** —.03 —.18%** —.05*
Vulnerability Risk—Family —.34xx* .01 —.29%* —.05*
Vulnerability Risk—Peers —.15%** —.06* —.04 .01
Vulnerability Risk—School —.18*** —.05* —.09*** —-.01

Note. N= 1,209 (U.S. sample), 1,582 (China sample). Rdlvalues are significant gi < .001.

2Dummy variables for 9 schools (U.S. sample) and 7 schools (China sample) were entered here to partial out school differences; only 1, in the China
sample, has a significant regression weight, as a suppressor variable, having a zero corrél@ionmy variables entered to partial out small mean
differences across 4 non-white ethnic groups (U.S. sample); only Hispanic, as a suppressor variable, has a significant positive regressioWaveight.

ance accounted for uniquely by individual-level protective and risk factor®6*** (U.S. sample), .05*** (China sample). ¢ Variance accounted for

uniquely by social context protective factors.08*** (U.S. sample), .09*** (China sample).

*p<.05. *p<.01l. **p<.001

for by individual-level protection and risk measures was sharedts beta weight was-.07, but its bivariate correlation was .08. A
with the social context measures, an additional regression was rusuppressor effect is evident when a significant independent vari-
reversing their order of entry and entering the individual-level able’s correlation with the dependent variable is essentially zero or
measures after the social context measures. That analysis showkeds a sign opposite that of its regression weight (see Wills, Resko,
the unique variance of the individual-level measures to be 6% forAinette, & Mendoza, 2004, for further discussion of suppressor
the U.S. sample and 5% for the China sample. This contrasts witkffects of peer support).
the unique variance shown for the social context measures in Table In previous work, applying a similar theoretical model to the
1, 12% (11%+ 1%) for the U.S. sample and 14% (13%01%) for analysis of adolescent problem behavior (Jessor et al., 2003, 1995),
the China sample, two to three times that of the individual-levelwe established that protective factors, beyond their main effect,
measures. also moderated the impact of risk factors. To examine moderator
Key social context protective factors in both samples, as showrffects in the present analyses of health-enhancing behavior, we
by their beta weights in Table 1, were Models Protection—Familyrelied on both the theory and our prior moderator findings to
and Models Protection—Peers. Also significant, but not as strongspecify a set of 15 key interactions out of the possible 81 (9
were Controls Protection—Family, Controls Protection—Peers|protection] X 9 [risk]). We tested the interactions of models
and Support Protection—Neighborhood (U.S. sample only). Fouprotection and controls protection in both the family and peer
social context risk factors were significant in the China sample contexts and Controls Protection—Individual (five protective fac-
and three others were significant in the U.S. sample, as shown biprs) as moderators of Models Risk—Peers, Vulnerability Risk—
the beta weights in Table 1; no single social context risk factor wadeers, and Vulnerability Risk—Individual (three risk factors).
significant in both samples in the final regression model. In theThose 15 interaction tests yielded six moderator effects that were
U.S. sample, Support Protection—Peers was a suppressor variablgnificant (p < .05) in one or both country samples. In both
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samples, Controls Protection—Family and Controls Protection—Risk—Peers in the U.S. sample. In general, the pattern of the
Peers moderated Models Risk—Peers. Also in both samples, ModNave-1 results was largely supported by the findings from the
els Protection—Peers moderated Vulnerability Risk—Individual.second data wave of the study.
Controls Protection—Individual in the U.S. sample and Models
P(otection—Pegrs in _the Ching sample also moderated Models Accounting for Developmental Change in Health-
Rls_k_—Peers. Finally, in the Ch_l_na sgmple, Controls P_rot_ectlon— Enhancing Behavior Over Time
Individual moderated Vulnerability Risk—Peers. The findings do,
indeed, establish moderator effects in the health behavior domain. The availability of two waves of longitudinal data permitted an
To examine the applicability of the model across sexes andxamination of developmental changes in health-enhancing behav-
grade cohorts, we tested the interactions of sex and of cohort witfor involvement over a year-long interval. Mean change from
all of the individual-level and social context protective and risk Wave 1 to Wave 2 in the five health-enhancing behaviors was
factors. Among all the sex interactions and cohort interactionstested for significance by paired-sampgléests within each sex
there was just one significanp(< .05) interaction: In the U.S. group in each country sample (not tabled; tables available from the
sample, Vulnerability Risk—Individual was not significant in the authors). From Wave 1 to Wave 2, the mean level of the measures
7th-grade cohort, although it was significant in the 8th- and 9th-of Attention to Healthy Diet and of Adequate Sleep Time de-
grade cohorts. With that one exception, there was no evidence thateased significantly for both sexes in both the U.S. and China
the model differs across sexes or grade cohorts. samples. Significant declines also obtained, for both sexes, for
To determine whether the theoretical model differed signifi- Regular Exercise and Safety Practices in the China sample and for
cantly between the two country samples, we carried out supplePental Hygiene in the U.S. sample. Thus, involvement in each
mentary analyses, combining the two samples and testing for theealth-enhancing behavior declined over the span of 1 year in
interaction of each of the 15 significant protective or risk factorseither one or both of the two samples, and neither group showed a
(see betas in Table 1) with a dummy variable for country samplesignificant increase in any health-enhancing behatior.
Only 1 interaction out of the 15 tested was significant (the effect To account for developmental change (the overall decline) in
of Models Risk—Peers was significantly stronger in the U.S.health-enhancing behavior over the 1-year interval, we examined
sample [-.07] than in the China sample [.0@,< .05). Thus, the the role of changes in protective and risk factors. Change in
model is essentially the same in the two country samples. involvement in health-enhancing behavior was operationalized by
In summary, the protection—risk theoretical model accounted foentering the Wave-1 HEBI at Step 1 of a hierarchical regression
similar and substantial amounts of variance in the HEBI in bothanalysis, with the Wave-2 HEBI as the criterion (not tabled; table
country samples. The social context protective and risk factoavailable from the authors). This yields a Wave-2 HEBI criterion
measures were important, accounting uniquely for more varianceneasure, the variance of which is unrelated to the Wave-1 HEBI,
than did the individual-level protective and risk factors. Protectivethat is, a measure of change in the HEBI criterion over time (see
factors, as measured, accounted for much more unique varianégohen & Cohen, 1983; Dalecki & Willits, 1991).
than did the risk factors, as measured. The most important social At Step 2 of the regression, sociodemographic background
context protective factors in the account, Models Protection—measures were entered. At Step 3, the Wave-1 individual-level
Family and Models Protection—Peers, were the same in botiprotective and risk factor measures were entered, followed by their
samples. Social context protective factors moderated both conted/ave-2 measures at Step 4. The Wave-1 and Wave-2 measures of
and individual-level risk factors in both countries. The explanatorysocial context protective factors were then entered at Steps 5 and
model has demonstrated substantial cross-national, cross-sex, afidrespectively. Wave-1 measures of the social context risk factors
cross-grade-cohort generality. were entered at Step 7, followed by their Wave-2 measures at Step
Replication of the analyses of the HEBI were carried out on the8. The Wave-2 theoretical predictors, entered at Steps 4, 6, and 8,
second wave of data, collected from most of the same participanteflect variation in Wave-2 protection and risk that is unrelated to
1 year later (not tabled; table available from the authors). As in theheir Wave-1 protection and risk measures. Their regression coef-
Wave-1 findings, the protective factors were more strongly correficients represent the relation of change in protective and risk
lated with the HEBI criterion measure than were the risk factorsfactors to change in the HEBI.
Although smaller proportions of variance were accounted for over- A significant proportion of variance in the Wave-2 HEBI (with
all (40% in the U.S. sample, 27% in the China sample) compare#Vave-1 HEBI controlled) was accounted for by change in the
with the Wave-1 analysis (45% and 41%, respectively), similarindividual-level protective and risk factors at Step 4 (7% U.S.
proportions were accounted for uniquely by the social contexisample, 6% China samplp,< .001) and by change in the social
protective factors (10%, U.S. sample; 8%, China sample) and risk
factors (1%, each sample). Key social context protective factorss— ) ) ] )
were, again, Models Protection—Family, Models Protection— To examine cross-behavior gengrahty, we applied thg same explana
Peers, and Controls Protection—Family. One social context risk°Y Model separately to each of the five component behaviors of the HEBI
factor was significant in each sample: Vulnerability Risk—Family and found very similar res‘f"s (_tables available f_rom the au.thors).
4
in the China sample and Vulnerability Risk—School in the U.S. Theoretically, the decline in health-enhancing behavior should be

samole. Together. the social text tecti d risk fact Earalleled by declines in protective factors, increases in risk factors, or
pie. 9 ’ clal context protective and rsk 1actof,y, Paired-sampletests within each sex group in each country sample

measures accounted for about three times as much variance in thig; tabled; tables available from the authors) showed that, in both samples,
HEBI as did the individual-level protective and risk factor mea- an erosion in health-enhancing behavior over time was, indeed, paralleled

sures. There was one significant moderator effect in the Wave-By erosion in social context protective factors and, to a lesser extent, an
analyses: Controls Protection—Individual moderated Modelsincrease in social context risk factors.
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context protective factors at Step 6 (6% and 3% .001). Very  the cross-sectional and the developmental analyses, social context
little additional variance (0.5% in both samples, nonsignificant)protective factors contributed a considerably larger amount of
was accounted for by change in the social context risk factors atinique variance than the social context risk factors. Additional
Step 8. In both country samples, 4% of the variance in change imnalyses showed that the relative importance of protection versus
health-enhancing behavior was uniquely accounted for by changesk also held at the individual level; individual-level protection
in the protective factors when they were entered after the rislcontributed 3.5% unique variance in each sample, whereas indi-
factors. When individual-level protection and risk measures weresidual risk contributed only 1%. These differentials may well
entered after the social context protection and risk measureseflect the differential adequacy of the measurement of protection
change in the individual-level measures accounted uniquely fomnd risk: several of the risk factor measures were single-item
2% of variance p < .001) in each sample, about half as much asmeasures; two were indexes with low internal consistency, rather
the variance accounted for by change in the social contexthan scales of parallel items; the protective factor measures were
measures. generally more reliable; and it is possible that risk was simply not
To examine the generality of this analysis of change acrossneasured as well as protection in this study. However, the greater
sexes and grade cohorts, we tested the interactions of sex and tmportance of protection is conceptually consistent with the pro-
interactions of cohort with all of the Wave-2 social context pro- motive role of protective factors when the behavioral criterion is
tective and risk factors in each sample. Neither set of interactionpositive or pro-social behavior. The findings also illuminate the
provided a significant|f < .05) increment in the squared multiple kinds of protection and the kinds of risk that are most important in
correlation in either sample. Thus, there is no evidence that theelation to adolescent involvement in health-enhancing behaviors.
explanation of change differs across sexes or grade cohorts.  What emerges consistently from both the cross-sectional and the
Consistent with the cross-sectional findings, the key social confongitudinal analyses is the preeminent role of models protection,
text protective factors in these longitudinal analyses were changm both the family and the peer contexts. Although controls pro-
in Models Protection—Family, change in Models Protection—tection in those contexts is also significant in the final regression
Peers, change in Controls Protection—Family (U.S. sample only)model, and in both country samples, its contribution is consider-
and change in Support Protection—Neighborhood (U.S. samplably weaker. From a social-psychological perspective, these find-
only). Additional significant context protective factors were ings suggest that engagement in health-enhancing behavior is more
change in Support Protection—Family, change in Controls Proreadily fostered by the modeling of such behavior by family and
tection—Peers (China sample only), and change in Support Prgpeers, rather than by their efforts to control engagement in health-
tection—Peers (China sample only). The significant social contextompromising behavior. This conclusion is of particular interest in
risk factors in the U.S. sample were change in Models Risk—contrast with earlier findings about adolescent problem behavior
Family and change in Vulnerability Risk—Family; in the China that showed controls protection as substantially more influential—
sample, change in Models Risk—Peers was significant. In sumboth directly and as moderators—than models protection (Jessor et
these results show that change in individual-level protective andl., 2003). Findings such as these attest to the propaedeutic im-
risk factors and in social context protective factors accounts foportance of the articulation of protection and risk in the explana-
significant variation in change in health-enhancing behavior ovetory model.

time in these adolescent samples. The findings were strengthened by the multiple tests across two
different data waves a year apart, across both sexes, across grade
Discussion cohorts, across diverse health-enhancing behaviors, and in samples

from two very different societies—the People’s Republic of China

The key conclusions of the present study are that a differentiateend the United States—as well as by the demonstration of longi-
model of psychosocial protection and risk accounts for substantiaudinal and cross-sectional predictiveness. Both the consistency of
variation in adolescent involvement in health-enhancing behaviothe findings and the generality of the explanatory model are
and that protection and risk in the social context of everydaynoteworthy.
adolescent life play an especially important role. Protective and The consonance of the present findings with the larger literature
risk factors assessed across the family, peer, school, and neighbout the role of the social context (e.g., Cowell & Marks, 1997)
borhood contexts add a substantial increment to the account a§ encouraging, especially because work in the health behavior
variation in involvement in health-enhancing behaviors beyondfield has tended to emphasize individual-level attributes. In our
that provided by individual-level protection and risk and by socio- effort to establish the salience of social context variables in ac-
demographic background. Further, and importantly, social contextounting for health-enhancing behavior involvement, we measured
protection was shown to moderate social context risk andndividual-level variables as well. Although the individual-level
individual-level risk. Changes in those same social context proprotection and individual-level risk measures were single mea-
tective and risk factor measures over a year-long interval were alssures, each was a composite of well-established subscales, and
shown to add significantly and uniquely to the explanation ofeach had good alpha reliability. When entered into the hierarchical
developmental change (decline) in adolescent health-enhancinggression at Step 2 (see Table 1), they indeed accounted for a
behavior involvement. substantial increment in variance explained—26% in the U.S.

The articulation of both protection and risk in adolescent socialsample and 19% in the China sample. However, when entered after
contexts and of three types of protection—models, controls, anthe social context measures in additional regression analyses, the
supports—and three kinds of risk—models, opportunity, and vul-individual-level measures were shown to account for much less
nerability—revealed that protection accounted for more variationunique variance (6% and 5% in the United States and China,
in involvement in health-enhancing behavior than did risk. In bothrespectively) than the social context measures (12% and 14%,
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respectively). Although differential adequacy of measurementegard to the various health behaviors themselves, there were
needs to be considered, these findings nevertheless strengthen i§erences in mean level of involvement between the two country
claim that social context variables are important and suggest thatamples. However, the present study was undertaken at a theoret-
future research on adolescent health behavior would do well tacal rather than a descriptive level, and it would be strange if a
give increased attention to the social context of adolescent life. special theory were needed for each descriptively different coun-
Beyond findings about the applicability and generality of the try, any more than for different ethnic or sex subgroups within a
explanatory model, the descriptive findings about the variouggiven country. What the findings suggest is that the underlying
health behaviors, especially about their change over-time, are algarocesses determining adolescent involvement in health-enhancing
of interest. As pointed out earlier, there was evidence of a declinbehavior have a degree of commonality in both societies.
in involvement in the various health-enhancing behaviors between The inferences that can be drawn from the present results are
Wave 1 and Wave 2. Evidence for this over-time decline wasconstrained by the study’s limitations. First, as pointed out in the
buttressed by cross-sectional analyses that showed Wave-1 mekftethod section earlier, our samples were drawn from local, urban,
levels of involvement in health-enhancing behavior significantly school-based settings in each country, and they do not represent
lower in the older (9th-grade) cohort than in the younger (7th-either China or the United States as nations. The data are appro-
grade) cohort, in both the U.S. and China samples and for botlpriate only for inferences about the samples assessed and the
sexes. These findings are also similar to those previously reportedrban, school-based populations they may represent.
for a different U.S. sample of adolescents (Jessor et al., 1998a), A second limitation is that, despite the care taken with the
and together they suggest a developmental erosion of involvememtanslation process and favorable reviews of the translation by
in health-enhancing behavior during adolescence, how seen in ative Chinese scholars fluent in English, some of the measures
sample from China as well. could still have different meanings for the Chinese and the U.S.
That erosion between Wave 1 and Wave 2 was shown to badolescent respondents. The congruent pattern of explanatory find-
predictable from changes in protective and risk factors over thengs in both country samples, and for both sexes in the present
same time interval. Changes in Models Protection—Family andanalyses, is a source of reassurance about meaning equivalence
Models Protection—Peers were, again, the most important prediqsee Jessor et al., 2003, for further discussion of this issue).
tors in both country samples. The possibility that declining in- A third limitation is that measures of both the predictor and
volvement in health-enhancing behavior during adolescence isriterion variables are based on self-reports, and the obtained
paralleled by the declining importance or impact of parental andelationships could have been influenced by common method
peer models for such behavior is important to consider in thinkingvariance. However, tests of the validity of self-report data about
about efforts to promote healthy behavior. Efforts to sustain thehealth behaviors have generally indicated that self-reports are
importance of such models would be apposite, but it also may beeliable and valid indicators in adolescent samples (see, e.g.,
that a different kind of protection, controls protection, becomesBooth, Okely, Chey, & Bauman, 2001, 2002; Prochaska, Sallis, &
developmentally more important later on in adolescence and th&Rupp, 2001; Sirard & Pate, 2001; Smith et al., 2001; Wolfson et
efforts need to focus in that direction as well. Studies in the laterl., 2003). Furthermore, we were able to compare participants’
segment of the adolescent life stage are obviously needed to clarifself-reports of their perceived social contexts with independent
this issue. reports of those same social contexts obtained from the parents of
The demonstration that protective factors can moderate tha subsample of the adolescent participants (see Jessor et al., 2003).
impact of exposure to risk on adolescent health-enhancing behawhose comparisons revealed a significant degree of consistency,
ior is important and, to our knowledge, novel for a non-U.S. with most correlations in the range of .15 to .34, providing some
sample. The findings have obvious implications for those prevenindication of the external validity of the self-reported perceptions
tion and/or intervention efforts that have tended to emphasize riskf social contexts.
reduction. What the present findings suggest is that attention to Despite these limitations on the inferences that can be drawn
enhancing protective factors can increase their effectiveness bé&om the present findings, it should be noted that the results are
cause they actually play a dual role: promoting adolescent healthonsistent across two waves, both sexes, three grade cohorts,
behavior involvement and buffering the impact of exposure to riskmultiple behaviors, and in two samples from very different coun-
factors. tries. The study has provided support for the usefulness of the
Further with regard to prevention/intervention, the present find-protection—risk explanatory model and added to its generality in
ings call for a greater contextual-level focus, particularly on mod-accounting for adolescent involvement in health-enhancing behav-
eling processes in the family and peer contexts. Modeling healthior. A greater focus on the delineation and assessment of social
enhancing behavior, for example, whether at home (e.g., parentabntext protective factors in future research on adolescent health
healthy eating), at school (e.g., teachers’ eating behavior in théehavior, especially in regard to the role of family and peer
cafeteria or their soft drink consumption), or in the media would models, should enhance understanding and contribute to the design
seem an apposite effort. Changing informal social controls aboubf more effective initiatives to promote adolescent health behavior.
health-compromising behavior and the opportunity structure to
engage in it also gains support from the thrust of our contextual
findings.
The generality of findings for societies as different as the Unitedpj,en, 1. (1991). The theory of planned behavidrganizational Behavior
States and China is less remarkable than it may at first seem. At @ ang Human Decision Processes, 379—211.
descriptive level, the differences are wide-ranging—from eco-ajzen, I., & Fishbein, M. (1980)Understanding attitudes and predicting
nomic system, to cultural tradition, to food preferences. Indeed, in social behavior Englewood Cliffs, NJ: Prentice Hall.
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