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Abstract
Background:Mental health is a central determinantof quality of life. While psychiatricmorbidityof
populationshas been studiedextensively,the role of perceivedstress,social support,and internalresources
as determinantof health is still poorly understood.Methods:We surveyed2000 randomlyselecteduniversity students.Perceivedstress was measuredby the Brief EncounterPsychosocialInstrument,social
supportby the Duke-UNC FunctionalSocial SupportQuestionnaire,internalresources(masteryand selfesteem) by a brief version of the Pearlincoping questionnaire.Linear regressionmodels were used to
explore the relationshipsbetweenthese variablesand mental health, based on the SF-12 health survey.
Results:Aftertwo reminders,1257studentsansweredthe questionnaire.In bivariateanalysis,mentalhealth
was negativelyassociatedwith stressand positivelyassociatedwith internalresourcesand social support
(all p-values < 0.001). In multipleregressionanalysis,internalresourceswere positivelyassociatedwith
mental health,and bufferedthe negativeimpact of stress on mentalhealth. Internalresourcesand stress
mediated the positive impact of social support on mental health. Conclusions:Our data confirm that
perceivedstressis an importantrisk factor for low mentalhealthand suggestthat masteryand self-esteem
are importantprotectivefactorsof mentalhealth among young adults.
Key words:Mastery,Mentalhealth, Self-esteem,Social support,Stress,Young adults
Introduction
Mental health is a centraldeterminantof quality
of life. In western countries, particularly in
younger population groups [1, 2], mental health
disordersaccount for a large part of the overall
burdenof disease[3, 4], as well as for a considerable share of health care utilization [5]. While
psychiatric morbidity of populations has been
studied extensively, how most people maintain
their emotional balance in every day life is still
poorly understood. In particular, how internal
resources,i.e., self-esteemand mastery, and externalresources,i.e., socialsupport,help people to
deal with stressfulaspects of their lives is an importantissue that deservesfurtherattention[6, 7].

The term 'stress'has been used to describedifferent constructs:(a) externalstressors;(b) demand
from the environmentas perceivedby the individual;and (c) a physiologicalresponseto threatening situations[8]. The negativeeffectof the two
first constructson mental health has been documenterby severalauthors[8, 9].
Threemain mechanismshave been proposedto
explain how social support may affect mental
health (Figure 1): (a) a significantbeneficialeffect
of social supporton mentalhealth, after controlling for other predictorsof mental health (direct
effect) [10, 11]; (b) an indirect effect on mental
health, where the effects of social support are
mediated through the promotion of internal resources and coping abilities [12, 13], and (c) a
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students' population, and assist planning of student health services. Participants received a letter
describing the study objectives and were informed
that their response would be treated confidentially.
The main results have been included in a report for
the Rector's office [18]. The results reported herein
are a secondary analysis of the data.
Study design
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We conducted a cross-sectional survey of a random sample of 2000 students enrolled in October
1997 at the University. After deletion of incorrect
or foreign addresses, 1954 persons remained eligible. Questionnaires were sent by mail in November
1997, followed by up to two reminders over the
next 2 months.
Study variables and instruments
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Figure 1. Proposed models for the effects of social support on
mental health.

buffer or moderator effect, variation in the magnitude of the effect of social support on mental
health across levels of stress, by reducing the
negative impact of external stressors on mental
health [9, 14-16]. By analogy, internal resources
may also have a direct, indirect or buffer effect on
mental health [17].
The respective contributions of these pathways
are not fully understood, and all three mechanisms
have been reported in the literature. In this study,
we explored the respective contributions of perceived stress, social support, and internal resources
as determinants of mental health status in a sample
of young adults.

Methods
The study was mandated by the Rector's office of
the University of Geneva, Switzerland. Its primary
purpose was to assess health care needs in the

Mental health was measured by the SF-12 health
survey (version 2) (http://www.sf-36.com/general/
sfl2.html) [19, 20]. This instrument allows computation of a physical health and a mental health
summary score. Because algorithms to compute
the scores were not available for the French SF-12
version 2 at the time of analysis, we performed a
factor analysis of the 12 items, followed by varimax rotation. As expected, this analysis yielded a
2-factor solution, clearly interpretable as representing physical and mental health constructs. We
used the resulting loadings to compute two orthogonal mental and physical health summary
scores, each being a distinct linear combination of
the 12 items (Table 1). Consistent with predictions, the general health item loaded moderately
on both dimensions, while the other items loaded
predominantly on the dimension they were designed to represent. Because we used a locally developed scoring algorithm, the physical and mental
health scores are not literally SF-12 scores.
Stress was measured with the Brief Encounter
Psychosocial Instrument (BEPI) [21, 22]. The instrument was slightly modified to allow self-administration: the first open-ended sensitisation
item was removed, and the five closed-ended items
were integrated in a table with corresponding 1-10
response scales. BEPI includes the following items:
(1) extrinsic demand, or individual's perception of
the balance between external demand and capa-
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Table 1. Loadings from factor analysis (principal component analysis, varimax rotation) of the SF-12 items, among 1257 University
adults, Geneva, Switzerland, 1997
SF-12 items

Mental health component

Physical health component

General health
Difficulty with moderate activities
Difficulty climbing several flights of stairs
Accomplished less than would like due to physical problems
Limited in the kind of activities due to physical problems
Accomplished less than would like due to emotional problems
Did not do activities as carefully as usual due to emotional problems
Felt calm and peaceful
Felt downhearted and blue
Had a lot of energy
Pain interfered with normal work
Health interfered with social activities

0.44
-0.08
0.03
0.29
0.35
0.81
0.78
0.71
0.81
0.69
0.17
0.74

0.42
0.63
0.60
0.73
0.72
0.14
0.13
0.14
0.05
0.12
0.67
0.16

bility; (2) intrinsic demand, or the importance of
the individual's expectations as demands one
places on oneself; (3) attributional demand, or
expectations and demands that the individual
places on his physical or interpersonal environment; (4) demand uncertainty, or the fact that
uncontrollable events elicit a greater stress response than demands over which the individual
has control; (5) demand perspective, or the ability
to maintain perspective in the face of stressful
demand. A stress score was constructed by adding
scores of the five items. A low score corresponded
to a low level of stress. The internal consistency of
the scale was high (Cronbach's oc: 0.84), and a
factor analysis confirmed that the items represented a single dimension.
Internal resources were measured with an 8-item
instrument, adapted from Pearlin [23]. This instrument included two sub-scales, mastery and
self-esteem. Both had good internal consistency
(Cronbach's a: 0.81 for self-esteem and 0:72 for
mastery), and factor analysis showed that they
were two distinct constructs.
A 6-item instrument adapted from the DukeUNC Functional Social Support Questionnaire
measured social support [24]. This instrument
was composed of two sub-scales, confident support
and affective support, with satisfactory internal
consistency (Cronbach's oa:0.70 for affective support and 0.79 for confident support). Factor analysis also confirmed these two constructs.
An official French translation of the SF-12
health survey version 2 was available. We produced three independent French translations of

each other instruments; two were obtained from
the authors (PAB and TVP) and one from a
multilingual secretary. A final version was obtained by consensus during a review session by an
expert panel. We did not make a backtranslation.
The resulting questionnaire was pre-tested for acceptability and clarity during face-to-face interviews with 20 University students. Description of
the items and detailed validation of the instruments are reported elsewhere [25, 26].
Data analysis
Summary scales for physical and mental health
were constructed using the resulting loadings from
the factor analysis and standardized to mean 50
and standard deviation 10. Student t-test and
analysis of variance were used to test for difference
in mean health scores across levels of socio-demographic categorical variables; tests for linear
trend were performed when the categorical variable was measured on an ordinal scale. Relationships between physical and mental health scores
and internal resources and social support scores
were assessed using Pearson correlation coefficients.
To test the hypotheses of direct, indirect and
buffer effect of social support on mental health
(Figure 1), we estimated the following regression
models:
(1) Mental health = I0 + (P3Ix stress) + (032x social support);
(2) Mental health = I + (O1x stress) + (O' x Social support) + (,3' x internal resources);
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(3) Mental health = 13"
+ (13''x stress)+ (,' x social support) + (P3 x stressx social support)
where social support was either confident or
affective support.
These models were interpreted as follows [27,
28]:
1. A direct effect was considered to be present if
the coefficient (,B2) of social support was statistically significant and remained significant after
adjustment for other relevant predictors (132and

Male respondents, students younger than 34
years and Swiss citizens had better physical health,
but the differences were small (Table 1). Male respondents, married students, those not living
alone, students living in Geneva since 10 years or
more, and students reporting higher monthly income had better mental health.
Correlation between the health measures, stress,
internal resources, social support

132significant)[29].

2. An indirect effect was considered to be present if
132 was statistically significant and the difference
B2 - 132 was large as compared to 132; a 10%
difference is generally regarded as reflecting
confounding [30].
3. A buffer effect was considered to be present if
the interaction term between stress and social
support (,B4) was statistically significant [29].
Similar models were constructed for mastery
and self-esteem. All scores were standardised to
mean 0 and standard deviation 1, so that differences in mental health scores will be associated
with a 1 standard deviation difference in social
support, internal resources and stress. All regression models were adjusted for significant sociodemographic determinants of mental health.
Non-parametric regression (LOWESS) was used
to analyse trends in scatter-plots across different
levels of internal resources and social support [31].
All statistical tests were two-tailed, with a significance level of 0.05.

Results
Overall, 1257 students answered the questionnaire
(response rate 64%). The mean age of the respondents was 26 years (SD 5.6) and 58% were
women. The majority were Swiss (73%), single
(89%), had been living in Geneva for 10 years or
more (60%), and 55% reported a monthly income
between 1000 and 3999 SFr (approximately $6002500) (Table 2). Only a minority were living alone
(20%). Sixty percent were enrolled in a license,
26% in a diploma and 14% in a PhD program.
Non-respondents were more likely to be men and
non-Swiss, but these differences were not statistically significant.

Completion rates were high for all instruments (> 98% for all instruments). Strong correlations were observed between mental health
summary score and stress, internal resources, and,
to a lesser degree, social support (Table 3). Stress
scores were also strongly correlated with self-esteem and mastery. Subscales reflecting internal
resources and social support were correlated. The
physical summary score showed weak but statistically significant relationships with the other
scales.
Direct and indirect effect
In simple linear regression analysis, the mental
health summary score was significantly associated
with all scores reflecting stress, social support, and
internal resources (Table 4). The stress scale was
the strongest predictor of mental health, as it explained 49% of its total variance (cf. Simple
models). Stress remained the strongest correlate of
mental health in all linear regression models,
which suggests a strong direct effect of perceived
stress on mental health. The direct effect hypothesis for social support was rejected based on nearzero and/or non-significant regression coefficients
after adjustment for either internal resources (cf.
Model 1) or stress (cf. Model 2). These results
support the hypothesis that internal resources and/
or stress mediate the effect of social support on
mental health (indirect effect).
In contrast, a direct effect of internal resources
on mental health was supported as strong associations were found between these variables after
adjustment for social support and stress (cf.
Models 3 and 4). Analyses also supported the
hypothesis that social support and/or stress may
be intervening variables in the relationship between internal resources and mental health.
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Table 2. Socio-demographic determinants of physical and mental health among 1257 University students, Geneva, Switzerland, 1997
%

N

Physical health

Mental health
p-Value

p-Value
Sexa
522
Male
735
Female
Age (1 missing value)b
611
<25 years
400
25-29 years
144
30-34 years
101
>34 years
Citizenshipa
916
Swiss
341
Other
Marital status (13 missing values)a
1119
Single
125
Married
Living alone (14 missing values)a
244
Yes
999
No
Number of years in Geneva (177 missing values)b
221
0-3
214
>3-10
645
>10
Self-reported monthly income (46 missing values)b
429
<1000 SFr
667
1000-3999 SFr
115
>3999 SFr

<0.001

0.006
42
58

50.9
49.3

49
32
11
8

50.2
50.3
50.2
47.2

73
27

50.3
49.1

90
10

50.1
48.9

20
80

49.9
50.0

20
20
60

50.7
48.6
50.1

35
55
10

49.9
50.2
49.5

51.3
49.1
0.09

0.04
49.6
50.3
50.3
51.2

0.37

0.04
50.2
49.6

0.05

0.19
49.8
51.7

0.01

0.97
48.6
50.4

0.04

0.80
48.9
49.9
50.6

<0.001

0.93
48.8
50.0
54.3

Physical and mental health scores were standardized to mean 50 and standard deviation 10.
aStudent t-test.
bANOVA, test for linearity.

Table 3. Correlation (Pearson correlation coefficients) between physical and mental health scores and internal resources, social
support and stress scales among 1257 University students, Geneva, Switzerland, 1997
Physical health

Internal resources sub-scales
Self-esteem/denigration
Mastery
Social support sub-scales
Affective support
Confident support
Stress scale

Mental health

Self-esteem/
denigration

0.08*
0.14**

0.53**
0.54**

0.58**

0.11**
0.11**
-0.16**

0.29**
0.26**
-0.69**

0.27**
0.27**
-0.52**

Mastery

0.35**
0.34**
-0.59**

Affective
support

Confident
support

0.57**
-0.35**

-0.32**

*p < 0.05 level (two-tailed).
**p < 0.001 (two-tailed).

Buffer effects
We further examined the association between
stress and mental health graphically, stratifying on
tertiles of internal resources. A nearly linear as-

sociation was observed between stress and mental
health at all levels of mastery, and at any level
of stress respondents who had high mastery reported higher mental health scores than those who
had lower mastery scores (Figure 2A and B).

Table 4. Direct and indirect effect of stress, social support and internal resources on mental health scores among 1257 University students, Gen
Stress

Simple models
Stress
Affective support
Confident support
Self-esteem/denigration
Mastery
Model 1
Social support and internal resources

13

p-Value

-0.68
-

<0.001

Variables in the model
Social support sub-scales

Internal resources sub-scales

Affective support

Confident support

Self-esteem/denigration

Maste

1

p-Value

1

1

,B

0.29
-

<0.001

0.30
-

<0.001

0.51
-

<0.001

0.52

<0.001

0.31

0.06

0.05

0.08

0.01

0.30

0.29

0.07

0.01

-

Model 2
Social support and stress

-0.65

<0.00 1

0.03

Model 3
Internal resources and stress

-0.52

<0.001

-

-0.51

<0.001

0.009

Model 4
Social support, internal
resources and stress

p-Value

-

-

-

p-Value

0.74

0.10

0.08

-

-

0.18

<0.001

0.12

0.17

<0.001

0.11

Differences in mental health scores were obtained by linear regression and associated with a one standard deviation difference in social support, int
models were adjusted for sex, age, marital status, living alone, numbers of year in Geneva and self-reported monthly income.
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Figure2. (A) Relationshipbetweenmentalhealthandstressscores,for threedifferentlevels(tertiles)of internalresources(A: mastery;
B: self-esteem) and social support (C affective support
parametnic regression estimates (LOWESS)n

D confident support) scores, among 1257 young adults Lines represent non

Furthermore,the slope of the associationbetween
stressand mental health appearedslightlysteeper
for lower levels of mastery. We tested this impression in a linear regressionmodel including
stress, mastery, and an interactionterm between
stressand mastery,as predictorsof mentalhealth
(Table 5). Consistentwith the graphicalanalysis,
the interactiontern between stress and mastery
was statisticallysignificant(cf. Model 4a). This
resultindicatesthat the protectiveeffectof mastery
is strongerat high than at low level of stress, a
finding that supports the buffer hypothesis. A
similarbuffereffect was also observedfor self-esteem, as a significantinteractionterm was also
found between stress and self-esteem(cf. Model
4b).
By contrast, stratifying on tertiles of social
support scales showed no such buffereffect (Fig-

ure 2C and D), and the interactiontermsbetween
stress and confidentor affectivesupportsubscales
were both non-significant(resultsnot shown).
Discussion
We found that stress and internal resources(i.e.
masteryand self-esteem)were strongcorrelatesof
mental health in a sample of young adults. These
two variablesexplainedmore than half of the total
variancein mental health. Stresswas consistently
the strongestcorrelateof mentalhealth,regardless
of adjustment.The negative effect of stress on
mental health was gradual,without evidenceof a
threshold. We measured perceived stress rather
than external stressors, as reported by several
other authors[8, 9, 17, 32].As opposedto external

Table 5. Protective effect of mastery and self-esteem on mental health scores at higher level of stress among 1257 University students, Geneva,
Variables in the model

Stress

Internal resources sub-scales

Social support sub-scales
Affective
support

Confident
support

Self-esteem/
denigration

Mastery

Stress x
mastery

1

1

p-Value

1

p-Value

0.16

<0.001

0.05

0.009

13

p-Value

,

p-Value

,B

p-Value

Model 4a
Interaction between
stress and mastery

-0.54

<0.001

0.01

0.69

0.06

0.05

-

Model 4b
Interaction between
stress and self-esteem

-0.54

<0.001

0.02

0.49

0.05

0.05

0.19

p-Value

<0.001

-

-

Differences in mental health scores were obtained by linear regression and associated with a one standard deviation difference in social support,
all models were adjusted for sex, age, marital status, living alone, numbers of year in Geneva and self-reported monthly income.
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stressors, perceived stress results from the assessment of the potential impact of external stressors
on the likelihood of reaching one's goal. Therefore, perceived stress captures these aspects of external stressors that are relevant to the individual.
On the other hand, early coping mechanisms may
also play a role in this process. Nevertheless, although perceived stress was not independent of
internal resources, the association of stress with
mental health remained strong even after adjustment for internal resources and social support.
The observed relationships between social
support, internal resources and mental health
supported some, but not all of the postulated
mechanisms (Table 6). Internal resources, especially mastery, displayed a direct beneficial effect
on mental health, and buffered the negative impact
of stress on mental health. Having appropriate
personal resources and performance abilities may
enable the individual to respond more successfully
to external stressors [33]. Inversely, the belief that
one's resources are poor can lead to the appraisal
that an event is unmanageable and thus stressful.
Self-esteem also had direct beneficial effect on
mental health, but whether self-esteem buffered
the relationship between stress and mental health
was less clear than for mastery. When people feel
good about themselves, they cope with stress better [8].
Social support was positively related to mental
health in bivariable analysis, but this relationship
disappeared after adjusting for internal resources
and stress. Neither social support subscale was
independently associated with mental health, nor
did they buffer the impact of stress on mental
health. This observation suggests that social support exerts its beneficial effect by strengthening
internal resources and/or diminishing perceived
stress (indirect effect). There are three alternative
explanations. The first is confounding: people with

higher social support happen to be subjectedto
less stress,and thereforehavebettermentalhealth.
This type of relationshipfindslittle supportin the
literature[13]. The second is that the unadjusted
significantassociationbetweensocial supportand
mental health was caused by response set bias,
wherebysome people tend to give favorableanswers on any item in the survey.Third,the operational definitionof social support that we used
may have been inadequate. Because our study
could not assess the causalityof the observedassociations,we cannotformallydistinguishbetween
these scenarios.
The main weakness of our study is its crosssectionalnature,whichprecludesan evaluationof
temporalprecedenceand causalityof the observed
associations. Another limitation is our exclusive
relianceon self-reportedratingscales,whichraises
the issue of systematic positive or negative response tendencies. Furthermore,as no scale is
perfectlyreliable,randommisclassificationcauses
the relationships we have observed to appear
weakerthan they are in reality.
On the positive side, our resultswere obtained
among a sample of healthyyoung adults and are
more broadly generalizablethan research conductedamong selectedgroupsof patients,such as
mental health servicesusers. Educationlevel was
similarfor all participants.The samplewas sufficiently large to allow explorationof even fairly
weak associations.The participationrate was acceptable, and the scales we used were previously
validatedinstrumentsthat retainedtheir psychometricpropertiesin our sample.
In summary,havingsufficientinternalresources,
such as mastery and self-esteem,may be an important prerequisiteof mental health in young
adults,especiallywhensocialsupportis low. These
results have implicationsin orienting future researchdealingwith qualityof carein mentalhealth

Table 6. Summary of the respective contributions of social support and internal resources as determinants of mental health
Social support

Direct effect on mental health
Indirect effect on mental health
Buffer effect on mental health

Internal resources

Affective support

Confident support

Mastery

Self-esteem

No
Yes
No

No
Yes
No

Yes
Yes
Yes

Yes
Yes
Yes
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care, and for social servicesand careercounseling
dealingwith young adults.
Acknowledgement

This work was supportedby a grantfrom the office of the Rector of the Universityof Geneva.
References

17. Hobfoll SE, Baneree P, Britton P. Stress resistanceresourcesand health:A conceptualanalysis.Int Rev Health
Psychol 1994;3: 37-63.
18. Bovier P. Etude sur les besoins de sante des etudiantsa
l'Universitede Geneve.Departmentof communitymedicine, GenevaUniversityHospitals,1998.
19. Ware J, Kosinski M, Keller SD. A 12-itemShort-Form
HealthSurvey:Constructionof scalesandpreliminarytests
of reliabilityand validity.Med Care 1996;34(3):220-233.
20. GandekB, WareJ, AaronsonNK, et al. Cross-validation
of itemselectionandscoringfor the SF-12HealthSurveyin
nine countries:Resultsfrom the IQOLAProject.International Qualityof Life Assessment.J Clin Epidemiol1998;
51(11): 1171-1178.

1. Heiligenstein E, Guenther G, Hsu K, Herman K. Depression and academic impairment in college students. J Am
Coll Health 1996; 45(2): 59-64.
2. Thorne S. On-campus physicians witnessing changes in
medical problems faced by university students. Can Med
Assoc J 1996; 154(1): 77-79.
3. Ustun TB. The global burden of mental disorders. Am J
Public Health 1999; 89(9): 1315-1318.
4. World Health Organisation. The World Health Report
1999: Making a difference. WHO, 1999.
5. Neugebauer R. Mind matters: The importance of mental
disorders in public health's 21st century mission. Am J
Public Health 1999; 89(9): 1309-1311.
6. Medalie JH. Stress, social support, coping and adjustment.
J Family Pract 1985; 20(6): 533-535.
7. Schwarzer R, Leppin A. Social support and health: A
theoretical and empirical overview. J Social Personal Relat
1991; 8: 99-127.
8. Rice PL. Stress and Health. Pacific Grove, California:
Brooks & Cole, 1999.
9. McKay DA, Blake RL, Jr, Colwill JM, et al. Social supports and stress as predictors of illness. J Family Pract
1985; 20(6): 575-581.
10. Turner RJ. Social support as a contingency in psychological
well-being. J Health Soc Behav 1981; 22(December): 357367.
11. Williams AW, Ware JE, Donald C. A model of mental
health, life events, and social supports applicable to general
populations. J Health Soc Behav 1981; 22(December): 324336.
12. Broadhead WE, Kaplan BH, James SA, et al. The epidemiologic evidence for a relationship between social support and health. Am J Epidemiol 1983; 117(5): 521-537.
13. Ensel WM, Lin N. The life stress paradigm and psychological distress. J Health Soc Behav 1991; 32(4): 321-341.
14. Aneshensel CS, Stone JD. Stress and depression: A test of
the buffering model of social support. Arch Gen Psychiatry
1982; 39(12): 1392-1396.
15. Revenson TA, Wollman CA, Felton BJ. Social supports as
stress buffers for adult cancer patients. Psychosom Med
1983; 45(4): 321-331.
16. Dalgard OS, Bjork S, Tambs K. Social support, negative
life events and mental health. Br J Psychiatry 1995; 166(1):
29-34.

21. Frank SH, ZyzanskiSJ. Stressin the clinicalsetting:The
Brief EncounterPsychosocialInstrument.J Family Pract
1988;26(5):533-539.
22. Frank SH, ZyzanskiSJ, AlemagnoS. Upper respiratory
infection: Stress, support, and the medical encounter.
FamilyMed 1992;24(7):518-523.
23. PearlinLI, SchoolerC. The structureof coping.J Health
Soc Behav1978;19(1):2-21.
24. BroadheadWE, GehlbachSH, de Gruy FV, KaplanBH.
The Duke-UNC functionalsocial supportquestionnaire:
Measurement
of socialsupportin familymedicinepatients.
Med Care 1988;27(7):709-723.
25. BovierPA, ChamotE, EytanA, PernegerTV. Patternsof
use of ambulatorymentalhealthservicesin a universalcare
setting.PsychiatrServ2001;52(11):1515-1520.
26. BovierP, ChamotE, PernegerTV. Measurementof functional social support and psychologicalresources:Brief
scalesfor French-speaking
adults.Soz Praeventivmed
2002;
47(5): 298-306.

27. KleinbaumD, KupperL, MullerK. Confoundingand interactionin regression.Applied RegressionAnalysisand
otherMultivariateMethods.Belmont,California:Duxbury
Press, 1988:163-180.
28. RothmanK, GreenlandS. ModernEpidemiology.Philadelphia,PA: Lippincott-Raven
Publishers,1998.
29. CohenS, WillsTA. Stress,socialsupport,andthe buffering
hypothesis.PsycholBull 1985;98(2):310-357.
30. Maldonado G, GreenlandS. Simulationstudy of confounder-selection
strategies.Am J Epidemiol1993;138(11):
923-936.

31. ClevelandWS. Robust locally weighted regressionand
smoothingscatterplots.J Am StatAssoc 1979;74: 829-836.
32. RosengrenA, Orth-GomerK, Wedel H, WilhelmsenL.
Stressfullife events,social support,and mortalityin men
born in 1933. Br Med J 1993; 307(6912): 1102-1105.

33. BanduraA. Self-efficacy:
Towarda unifyingtheoryof behavioralchange.PsycholRev 1989;44: 191-215.
Addressfor correspondence:Patrick A. Bovier, Department of
Community Medicine, Geneva University Hospitals, 24 Micheli-du-Crest, 1211 Geneva 14, Switzerland
Phone: + 41-22-3729014; Fax: + 41-22-3729016
E-mail: patrick.bovier@hcuge.ch

