@,

BiolVled Central

Research article

Education, sense of mastery and mental health: results from a
nation wide health monitoring study in Norway

Odd Steffen Dalgard*, Arnstein Mykletun, Marit Rognerud, Rune Johansen
and Per Henrik Zahl

BMC Psychiatry

Address: Norwegian Institute of Public Health, Division of Mental Health, P.O Box 4404 Nydalen, 0403 Oslo, Norway

Email: Odd Steffen Dalgard* - odd.steffen.dalgard@thi.no; Arnstein Mykletun - arnstein.mykletun@fhi.no;
Marit Rognerud - marit.rognerud@thi.no; Rune Johansen - rune.johansen@fhi.no; Per Henrik Zahl - per-henrik.zahl@thi.no

* Corresponding author

Published: 22 May 2007
BMC Psychiatry 2007, 7:20  doi:10.1186/1471-244X-7-20

Received: 27 June 2006
Accepted: 22 May 2007

This article is available from: http://www.biomedcentral.com/1471-244X/7/20

© 2007 Dalgard et al; licensee BioMed Central Ltd.
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0),
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Abstract

Background: Earlier studies have shown that people with low level of education have increased
rates of mental health problems. The aim of the present study is to investigate the association
between level of education and psychological distress, and to explore to which extent the
association is mediated by sense of mastery, and social variables like social support, negative life
events, household income, employment and marital status.

Methods: The data for the study were obtained from the Level of Living Survey conducted by
Statistics Norway in 2002. Data on psychological distress and psychosocial variables were gathered
by a self-administered questionnaire, whereas socio-demographic data were based on register
statistics. Psychological distress was measured by Hopkins Symptom Checklist 25 items.

Results: There was a significant association between low level of education and psychological
distress in both genders, the association being strongest in women aged 55—67 years. Low level of
education was also significantly associated with low sense of mastery, low social support, many
negative life events (only in men), low household income and unemployment,. Sense of mastery
emerged as a strong mediating variable between level of education and psychological distress,
whereas the other variables played a minor role when adjusting for sense of mastery.

Conclusion: Low sense of mastery seems to account for much of the association between low
educational level and psychological distress, and should be an important target in mental health
promotion for groups with low level of education.

Background

Mental health problems have become a major public
health concern, epidemiological studies showing that up
to one-fifth or one-quarter of the general population suf-
fer from some sort of mental disorder at a given time [1-
3]. For this reason, it is of great public health interest to
monitor the development in various countries, with

respect to morbidity as well as factors that might influence
mental health.

For the purpose of monitoring mental health in the pop-
ulation, the EU has recently recommended a set of indica-
tors [4]. The set is developed as a project under the EC
Health Monitoring programme, and is based on the col-
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lection of information on existing mental health indica-
tors at both national and international levels, and the
review of literature. The following domains are covered by
the indicators: Socio-demographic, social networks,
stressful life events, positive mental health (i.e. sense of
mastery), quality of life, services (supply, use and
demand), morbidity (generic), morbidity (disease spe-
cific), disability and mortality. Some of this information
may be collected from registers and existing statistics, but
most of the information has to be collected by special sur-
veys. This variety of indicators could be used not only to
describe mental health in terms of morbidity and use of
health services, but also to identify individual and envi-
ronmental factors which influence mental health, in a
positive or negative way. A number of the mental health
indicators and measuring instruments suggested by the
European Union have been adopted in the Norwegian
Health and Level of Living Survey. This nation wide survey
takes place every three year, and is conducted by Statistics
Norway. In the present paper some of the recommended
mental health indicators and measuring instruments will
be used to investigate the relationship between education
and mental health.

There are various mechanisms which might explain the
association between poor mental health and low educa-
tion. Selection could be one of them, suggesting that chil-
dren and adolescents with poor mental health, or with
increased vulnerability because of individual and/or envi-
ronmental factors, will be less able to complete higher
education. Low education may also contribute to poor
mental health through poor economy and problems on
the labour market. Lastly, low educational level could be
associated with a low sense of mastery, which could be a
stressor in itself, or indirectly influence mental health
through other psychosocial variables, like social support

[5].

Higher rates of psychological distress in people with little
education have been reported in several studies [6,7].
There are also studies reporting an association between
perceived lack of control and health problems, somatic as
well as mental [8-11], and studies reporting that lack of
control is an important mediator between socio-eco-
nomic status and somatic health [12,13]. One study
reports perceived control to be among the strongest medi-
ators between level of education and psychological well-
being [14], and another that lack of control at work is an
important mediator between employment grade and
depressive symptoms [15]. In a recent survey paper Mar-
mot (2006) suggests that lack of control or autonomy is
among the most important mediators between socioeco-
nomic status and health [16].

http://www.biomedcentral.com/1471-244X/7/20

The aim of the present study was to explore to which
extent sense of mastery mediates the effect of education
on mental health, when adjusting for the effect of socio-
demographic factors, social support and negative life
events

Methods

Sample

The data in the present study were obtained from the
Health and Level of Living Survey conducted by Statistics
Norway in 2002, covering 10, 000 individuals above the
age of 15 years. The data on mental health and psychoso-
cial variables were obtained by postal questionnaire, after
an initial interview by home visit or telephone. Data on
education, income and marital status were based on regis-
ter statistics from Statistics Norway. The response rate was
70.4%. Non-response analysis showed that the non-
responders differed only slightly from the total sample
with respect to gender, age and place of living in Norway.
Only those in the age group 25-67 years were included in
present the study, and the final sample with data on edu-
cation counted 4446 persons. Missing data on other social
and psychosocial variables were substituted by means.

Variables

Mental health

Mental health was measured by the HSCL-25 [17] which
consists of 25 questions about symptoms of depression,
anxiety and common psychosomatic symptoms during
the last 14 days. Each question was scored on a scale from
1 (not bothered) to 4 (extremely bothered), and the
HSCL-score was calculated as the sum score of items
divided by number of items answered. Only cases with
response to more than 20 items were included. Missing
data were substituted with mean values of missing items.
The Cronbach's alpha of the scale in the present sample
was 0.94.

Sense of mastery

Sense of mastery is measured by a 5-item version of a 7-
items scale developed by Pearlin et al [6] comprising the
following items:

There is really no way I can solve some of the problems I have
Sometimes I feel that I'm pushed around in life

I have little control over the things that happen to me

I often feel helpless in dealing with the problems of life

There is little I can do to change many of the important things
in my life
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The responses (strongly disagree, disagree, disagree as
much as agree, agree, strongly agree), were numbered
from 1 to 5, and summarised into the score of sense of
mastery. The Cronbach's alpha for the scale in the sample
was 0.86.

The correlation between sense of mastery and psycholog-
ical distress was high (Pearson correlation 0.6), and one
may ask to which extent the two concepts are overlapping.
To investigate this, principal component analysis
(Oblimin with Kaiser Normalization) was carried out. The
result is shown in Table 1.

Two component extraction resulted in components with
loadings between 0.7 and 0.8 (sense of mastery) and
between 0.5 and 0.7 (HSCL-25), with the exception of
one item, headache, which loaded 0.4 on the HSCL-25
component. Explained variance by the first component
was 39.6% and by the second component 6.5%. Three
and four component extractions resulted in a split of the
first component in respectively two and three compo-
nents, first anxiety/depression and somatization, and
then anxiety, somatization and depression, which are
known as subcomponents of HSCL-25. The second com-
ponent, sense of mastery, remained unchanged under
three and four component extraction. From this we con-
clude that sense of mastery is a factor different from
HSCL-25 and its subcomponents. Also a scatter plot (Fig-
ure 1) supported the suggestion that we are dealing with
two separate factors.

Whereas those with strong sense of mastery were likely to
have low psychological distress, low sense of mastery only
to a limited extent predicted high psychological distress.

Social support

The Oslo social support scale [18,19] was used to measure
social support. This scale consists of three items concern-
ing number of confidants, the feeling of interest and con-
cern from others, and the possibility for practical help
from neighbours. The z-scores of each item are summa-
rized into a total score of social support.

Negative life events

Negative life events were measured by a 12 item scale con-
cerning major negative life events during the last 12
months [20].

Socio-demographic variables

Education was split in three groups according to years of
education: 7-10 years (low), 11-14 years (moderate) and
15 years or more (high). Net household income was
defined as the sum of net income in the household
divided by the square root of household members, and
split in eight ordinal categories. Marital status was dichot-
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omized into "married/cohabitant" and "others", and
employment status was dichotomized into "usually in
paid work" and "others". "Usually in paid work" was
defined as having at least one hour of paid work during
the last week (including work in family enterprise or
farm), or having been temporarily away from paid work
last week. Hence, "others" is a complex group, including
unemployed, people on disability pension, home-makers
and students.

Statistical methods

For a mediator to be demonstrated, besides an association
between the initial and the outcome condition, the possi-
ble mediator has to be associated with both conditions. In
this case, level of education has to be associated with psy-
chological distress, and sense of mastery and the other
possible mediators to both these variables. To investigate
this, and to explore the mediating effects, the following
analyses have been carried out:

The association between education and psychological dis-
tress was tested by linear regression analysis, across gender
and age groups. Possible interactions were looked into by
multivariate linear regression analyses.

The associations between level of education and sense of
mastery, social support, negative life events, household
income and paid work were tested by Pearson correlation,
and between level of education and marital status by chi
square statistics.

The associations between sense of mastery, the other inde-
pendent variables and psychological distress were tested
by multivariate linear regression analyses across gender,
first adjusting for age and then for all independent varia-
bles.

In the final analysis, the mediating effects of sense of mas-
tery and other variables on the association between level
of education and psychological distress were tested by a
number of multiple regression analyses, adjusting for var-
ious independent factors.

Results

There was a significant association between level of educa-
tion and psychological distress across age groups and gen-
der, with the exception of the eldest age group in men
(Table 2).

A test did not yield a statistically significant trend, and
only the eldest women differed significantly from the rest,
showing the highest association between level of educa-
tion and psychological distress.
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Table I: Principal component analysis of the items in Sense of mastery and HSCL-25 Rotation method: Oblimin with Kaiser

Normalization

Two factor extraction Items Components
| 2

Cannot solve problems -,374 ,768
Pushed around in life -,462 ,805
Little control -,372 ,803
Often feel helpless -,586 ,796
Little to do to change life -419 732
Headaches ,350 -,240
Tremble Sl - 170
Faintness/dizziness ,579 -,337
Nervous/shaky ,787 -,383
Suddenly scared 715 -,229
Fearful ,767 =311
Heart pound ,563 213
Tense/keyed up ,678 -,345
Spells/terror ,699 -218
Restless 518 - 176
Low energy ,657 -,483
Blame self ,663 -432
Cry easily ,554 -,332
Thoughts of ending life ,576 216
Poor appetite ,533 =212
Difficulty sleep ,567 -,373
Hopeless ,753 -,532
Blue ,794 -,484
Lonely ,694 -418
Loss of sex pleasure ,507 -,383
Feeling trapped ,555 -,327
Worry to much ,785 -,452
Feel no interest ,693 -,409
Everything effort ,720 -,527
Worthlessness ,663 -,463

The associations between level of education and psycho-
social and socio-demographic variables showed an
approximately linear trend, with the exception of marital
status. The associations in terms of correlations are shown
in Table 3.

Educational level was positively correlated with sense of
mastery, social support, household income and having
paid work, and negatively correlated with negative life
events (significant only in men). With respect to marital
status, men with high or low level of education were more
often married than those with moderate level of educa-
tion (66% in the two first groups against 60% in the last
(P =0.031)). Different from this, women with lowest level
of education were more often married than those with
moderate or high level of education (67% in the first
group against 63% and 58% in the two last groups (P =
0.032)).

We also studied if the differences in correlation coeffi-
cients between men and women were associated with dif-
ferent regression slopes. A statistically significant
difference was only found for social support and paid
work, indicating that these variables were higher associ-
ated with level of education in women than in men.

The associations between the psychosocial and socio-
demographic variables and psychological distress are
shown in Table 4.

When only adjusting for age, all variables were signifi-
cantly associated with psychological distress in both gen-
ders. Interaction analysis showed that the association
between household income and psychological distress
was significantly higher in men than in women. For the
other variables there were no significant gender differ-
ences. The associations remained statistically significant
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Figure |
Scatterplot HSCL-25 against sense of mastery.

in the fully adjusted model, with the exceptions of marital
status in men and household income in women. The
strongest association was between sense of mastery and
psychological distress, and this association was only
slightly reduced when adjusting for the other variables.
The associations between psychological distress and the
other variables were, however, strongly reduced when
adjusting for sense of mastery. This pattern was more or
less the same when splitting in four age groups (see addi-
tional files 1, 2, 3, 4), sense of mastery explaining most of
the variance in psychological distress in all age groups.

The associations between level of education and psycho-
logical distress, when adjusting for sense of mastery and
the other variables are shown in Table 5.

Model 1 shows that level of education was significantly
associated with psychological distress in both genders,
when adjusting for age. When also adjusting for sense of

http://www.biomedcentral.com/1471-244X/7/20

mastery (model 2), the association between education
and psychological distress was strongly reduced in both
genders, but it was still significant. Sense of mastery
accounted for 58% of the association between educa-
tional level and mental health problems in men, and 44%
in women. Further adjustment for marital status (model
3) had no effect on the association between level of edu-
cation and psychological distress in any gender, whereas
social support (model 4) had a slight effect in both gen-
ders. Negative life events (model 5) had no effect on the
association between level of education and psychological
distress in any gender, whereas household income and
not having paid work had a slight effect (models 6 and 7).
When introducing the independent variables one by one
in the sequence shown in Table 5, all variables but house-
hold income in women, contribute to a statistically signif-
icant increase in explained variance of the dependent
variable.

In the full model (model 7) the association between level
of education and psychological distress is eliminated in
men, and strongly reduced in women. Sense of mastery
emerges as the most important variable in both genders,
with negative life events as next. It is interesting that mar-
ital status in men is not longer associated with psycholog-
ical distress when adjusting for social support, negative
life events and household income, which is not the case in
women. Interaction analysis shows a significant gender
difference only for negative life events, indicating that
such events are closer related to psychological distress in
women than in men.

Discussion

There was a significant association between level of educa-
tion and psychological distress in both genders, those
with low education reporting most symptoms of distress.
This association was especially strong in women in the age
group 55-67 years.

Sense of mastery accounted for about half of the associa-
tion between level of education and psychological dis-

Table 2: Linear regression. Associations between level of education and psychological distress (HSCL-25), by gender and age groups

Gender Age Unstandardized beta coefficients Standardized beta coefficients Significance
Men 25-34 years -0.12 -0.20 P <0.001

3544 years -0.06 -0.10 P=0.0I15

45-54 years -0.08 -0,13 P =0.001

55-67 years -0.03 -0.06 P=0.136
Women 22-34 years -0.07 -0.11 P=00I1

35-44 years -0.08 -0.12 P =0.002

45-54 years -0.09 -0.16 P <0.001

55-67 years -0.11 -0.20 P <0.001
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Table 3: Associations between level of education and psychosocial and socio-demographic variables

Gender Psychosocial and socio- Pearson Correlation Sign.
demographic variables

Men Sense of mastery 0.13 P <0.001
Social support 0.10 P <0.001
Negative life events -0.07 P =0.001
Household income 0.26 P <0.001
Not paid work -0.19 P <0.001

Women Sense of mastery 0.17 P <0.001
Social support 0.19 P <0.001
Negative life events -0.03 P=0.146
Household income 0.25 P <0,001
Not paid work -0.25 P <0.001

tress, whereas the other variables contributed less to
explain the association.

It is a strength of the study that it is based on a an exten-
sive nation wide sample, matching well the population
with respect to age, gender and place of living in Norway,
and with register based data on socio-demographic varia-
bles (education, income and marital status). The response
rate, 70%, is somewhat low, and this may to some extent
have influenced the results. Even if there may be some
under-representation of people with mental and social
problems, which is likely to be the case in such studies,
this should not to any substantial degree invalidate the
internal comparison of groups, which is the focus of the
present study.

As a measure of income, one may question the use of net
income, as it is known that many of real high income
earners have a low net income. This might reduce the
association between household income and psychologi-

cal distress in the study, but it is difficult to say how it
would effect the association between sense of mastery and
psychological distress. Anyhow, it is not likely that this
will substantially influence the main results of the study.

In the context of the present study, it is a weakness that we
are dealing with cross-sectional data, which makes it diffi-
cult to draw conclusions about causality.

The finding that the association between level of educa-
tion and psychological distress is strongest in women
above the age of 55 years, is somewhat surprising. A pos-
sible explanation could be that women in this age group,
when their eventual children are grown up, and their role
in the family context is less central, will have problems
when entering the labour marked if they are lacking in
education. In men the problems with lacking education is
likely to be stronger in the younger age groups, when
problems on the labour market is difficult to combine
with the establishment of a family.

Table 4: Multiple linear regression. Associations between psychosocial, socio-demographic variables and psychological distress (HSCL-

25), by gender

Standardized beta coefficients

Adjusted for age Sign. Adjusted for all variables Sign.
Men Sense of mastery -0.62 P <0.001 -0.54 P <0.001
Social support -0.19 P <0.001 -0.06 P =0.001
Negative life events 0.32 P <0.001 0.16 P <0.001
Household income -0.24 P <0.001 -0.06 P =10.001
Not paid work 0.25 P <0.001 0.07 P <0.001
Marital status -0.08 P <0.001 0.00 P =0.936
Women Sense of mastery -0.61 P < 0.001 -0.51 P <0.001
Social support -0.22 P < 0.001 -0.08 P <0.001
Negative life events 0.36 P <0.001 0.19 P <0.001
Household income -0.17 P <0.001 -0.03 P=0.120
Not paid work 0.26 P <0.001 0.10 P <0.001
Marital status -0.11 P <0.001 -0.05 P =0.003
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Table 5: Multiple regression. Associations between level of education and psychological distress (HSCL-25) when adjusting for age,

sense of mastery and other variables, by gender
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Standardized beta coefficients

Mod | Mod 2 Mod 3 Mod 4 Mod 5 Mod 6 Mod 7

M Education -0. 127w -0.05%%* -0.05%#* -0.047% -0.04++¢ -0.02 -0.01
Mastery -0.627++¢ -0.627++¢ -0.60%+* -0.56%+F -0.55%¢ -0.54++¢
Mar. status -0.04#* -0.04#¢ -0.03 0.00 0.00
Soc.supp. -0.077%% -0.077%%% -0.06%F* -0.06%*
Neg.l.events 0. 17k 0.16%%* 0.]5%¥k
H.h.income -0.08%¥* -0.06**
Not p. work 0.07#¥*
R square 0.0l 0.39 0.39 0.39 0.42 0.42 0.42

w Education -0.16%+* -0.097+#¢ -0.097++¢ -0.077#+¢ -0.07%%* -0.06*** -0.05%*
Mastery -0.60%+* -0.60%+* -0.58%#* -0.53%#* -0.527% -0.5 %
Mar. status -0.09+#* -0.08%#* -0.06%+* -0.05%* -0.05%*
Soc.supp. -0.09%¥* -0.08%¥* -0.08%¥* -0.08#+*
Neg.l.events 0.20%%* 0.20%%* 0.19%¥*
H.h.income -0.04 -0.02
Not p. work 0.10%#*
R square 0.03 0.37 0.37 0.38 0.42 0.42 043

P <0.05*

P <0.01 **

P < 0.00] ***

Model I: Adjusted for age
Model 2: Adjusted for age and sense of mastery
Model 3: Adjusted for age, sense of mastery and marital status

Model 4: Adjusted for age, sense of mastery, marital status and social support

Model 5: Adjusted for age, sense of mastery, marital status, social support and negative life events

Model 6: Adjusted for age, sense of mastery, marital status, social support, negative life events and household income

Model 7: Adjusted for age, sense of mastery, marital status, social support, negative life events, household income and paid work

The finding that sense of mastery emerged as an impor-
tant mediating factor between education and psychologi-
cal distress is in accordance with other studies suggesting
that lack of control plays an important role in explaining
the association between social inequality and mental
health [21-23]. It leaves open, however, two questions:
Why is level of education associated with sense of mas-
tery, and why is sense of mastery associated with psycho-
logical distress?

One possibility is that the association between sense of
mastery and level of education is explained by psycholog-
ical selection: Because of lower coping skills, which might
be explained by genetic and/or early environmental fac-
tors, those with low sense of mastery are less likely to suc-
ceed in the school system, and end up with little formal
education [21].

Another possibility is that low sense of mastery is a reflec-
tion of the life situation of people with low education and
low social status. Without education the possibility to

control one's life situation is reduced, not least with
respect to options on the labour marked. Hence environ-
mental factors may influence the sense of mastery [24].
Obviously, factors of psychological selection and factors
of environment may play together, and re-enforce each
other in positive or negative feed-back circles. The present
study, however, does not allow for drawing conclusions
about the causation of sense of mastery.

Why is sense of mastery associated with psychological dis-
tress? One possibility is that low sense of mastery in itself
is a stressor [21,25]. Another possibility is that low sense
of mastery is associated with other stressors, like unem-
ployment, low income, weak social support and negative
life events, and hence has an indirect effect on mental
health. The last possibility, however, seems unlikely in the
present study, as the association between sense of mastery
and psychological distress was only slightly reduced when
adjusting for the other variables. So the study seems to
support the hypothesis that low sense of mastery is a stres-
sor in itself.
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Because of the strong association between sense of mas-
tery and psychological distress, the possibility of overlap-
ping concepts has been raised. The principal component
analysis, suggesting that we are dealing with two separate
factors, weakens this hypothesis. Also a scatter-plot points
in the direction of two different factors.

Conclusion

Low level of education is an important risk factor for men-
tal health, and should be kept in mind in psychiatric pre-
vention and mental health promotion. It is likely to be a
mental health gain in reducing school dropouts among
young people, and in providing support and guidance for
those who have educational problems. It is also important
to provide education for elder people who enter the
labour marked at a later stage in life, most of them
women. Since low sense of mastery seems to contribute
strongly to the increased rate of mental health problems
in those with little education, education should have a
strong element of empowerment. School should not only
be a place for teaching of theoretical and practical skills,
but should also contribute to psychological growth, with
the strengthening of coping and mastery as important ele-
ments. Education should also be flexible in relation to
each pupil's abilities and psychological resources, and
practical as well as theoretical assets should be taken into
consideration.

The study illustrates how a national health monitoring
system may be used in exploring risk factors for mental
health, thereby giving ideas for mental health promotion.
Repeated surveys every third year, which is the plan in
Norway, will strongly strengthen the potentials of this
type of health monitoring. At present a reform in the Nor-
wegian school system is launched, aiming at reducing the
problems with school drop outs, and with stronger
emphasize on practical education and individualized and
supportive career planning. It will be interesting to see in
the years to come, by repeated surveys, if this affects the
relationship between level of education and mental
health, and if it contributes to stronger sense of mastery
and better mental health of the population.

Competing interests
The author(s) declare that they have no competing inter-
ests.

Authors’ contributions
OSD has conceived the study, done the statistical analysis
and written the manuscript.

AM and PHZ have assisted in the statistical analysis and RJ
has prepared the data file. All co-authors have contributed
to the design of the study, drafted the manuscript and
given their final approval of the version to be published.

http://www.biomedcentral.com/1471-244X/7/20

Additional material

Additional File 1

Associations between psychosocial, socio-demographic variables and psy-
chological distress. Age group 25-34 years

Click here for file
[http://www.biomedcentral.com/content/supplementary/1471-
244X-7-20-S1.doc]

Additional File 2

Associations between psychosocial, socio-demographic variables and psy-
chological distress. Age group 35-44 years

Click here for file
[http://www.biomedcentral.com/content/supplementary/1471-
244X-7-20-S2.doc]

Additional File 3

Associations between psychosocial, socio-demographic variables and psy-
chological distress. Age group 45-54 years

Click here for file
|http://www.biomedcentral.com/content/supplementary/1471-
244X-7-20-S3.doc]

Additional File 4

Associations between psychosocial, socio-demographic variables and psy-
chological distress. Age group 55-67 years

Click here for file
|http://www.biomedcentral.com/content/supplementary/1471-
244X-7-20-S4.doc]

Acknowledgements

The authors are thankful to the Norwegian Institute of Public Health, Divi-
sion of Mental Health, who have and funded the project in all stages, and to
Statistics Norway who have provided the data.

References

. Vasquez-Barquero JL, Diez-Manrique JF, Pena C, Aldama J, Samaniego
Rodriguez C, Menendez Arango J, Mirapeix C: A community men-
tal health survey in Cantabria: a general description of mor-
bidity. Psychol Med 1987, 17:227-41.

2. Regier DA, Boyd JH, Bruke D Jr, Rae J, Myers JK, Kramer M, Robins
LN, George LK, Karno M: One-month prevalence of mental dis-
orders in the United States. Arch Gen Psychiatry 1988, 45:977-86.

3. LehtinenV, Joukamaa M, Lahtela K, Raitasalo R, Jyrkinen E, Maatela ,
Aromaa A: Prevalence of mental disorders among adults in
Finland; basic results from the Mini Finland Health Survey.
Acta Psyhciatr Scand 1990, 81:418-25.

4, Korkeila JA, Lehtinen V, Bijl RV, Dalgard OS, Kovess V, Morgan A, Sal-
ize H): Establishing a set of mental health indicators for
Europe. Scand J Public Health 2003, 3 1:451-455.

5. Pearlin LI, Lieberman MA, Menaghan EG, Mullan |JT: The stress
process. | Health Soc Behav 1981, 22:337-356.

6.  Rognerud M, Strand BH, Dalgard OS: Psykisk helse i Helse- og lev-
ekarsundersgkelsen i 1998. Sosiogkonomiske forskjeller i
psykisk helse og livsstil. Nor | Epidemiol 2002, 12(3):161-162.

7. Melzer D, Fryers T, Jenkins R: Social ineaqualities and the distru-
bution of the commen mental disorders. In Maudsley Mono-
graph Volume 44. Psychology Press, Hove & New York; 2004.

8. Lazarus RS: Psychological stress and coping process New York: McGraw-
Hill; 1966.

9.  Rotter |B: Generalized expectancies for internal versus exter-
nal locus of control. Psych Monog 1966, 80:1.

Page 8 of 9

(page number not for citation purposes)


http://www.biomedcentral.com/content/supplementary/1471-244X-7-20-S1.doc
http://www.biomedcentral.com/content/supplementary/1471-244X-7-20-S2.doc
http://www.biomedcentral.com/content/supplementary/1471-244X-7-20-S3.doc
http://www.biomedcentral.com/content/supplementary/1471-244X-7-20-S4.doc
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3495013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3495013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3495013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3263101
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3263101
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14675937
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14675937
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7320473
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7320473

BMC Psychiatry 2007, 7:20

10. Seeman M, Lewis S: Powerlessness, health and mortality; A lon-
gitudinal study of older men and mature women. Soc Sci Med
1995, 41:517-525.

I'1.  Dalgard OS, Haaheim LL: Psychosocial risk factors and mortal-
ity: A prospective study with special focus on social support,
social participation and locus of control in Norway. | Epidemiol
Community Health 1998, 52:476-481.

12.  Marmot MG, Bosma H, Heminway H, Brunner E, Stansfeld S: Contri-
bution of job control and other risk factors to social varia-
tions in coronary heart disease incidence. Lancet 1997,
350:235-239.

13.  Marmot MG, Fuhrer R, Ettner SL, Marks NF, Bumpass LL, Ryff CD:
Contribution of psychosocial factors to socioeconomic dif-
ferences in health. The Milbank Quart 1998, 76:1-28.

14. Bosma H, Schrijvers C, Mackenbach JP: Socio-economic inequali-
ties in mortality and importance of perceived control:
cohort study. BMJ 1999, 319:1469-1470.

15. Stansfeld SA, Head ), Marmot MG: Explaining social class differ-
ences in depression and well-being. Soc Psychiatry Psychiatr Epide-
miol 1998, 33:1-9.

16.  Marmot MG: Status syndrome. A Challenge to Medicine. JAMA
2006, 295:1304-1307.

17.  Nettelbladt P, Hansson L, Stefansson CG, Borgquist L, Nordstrom G:
Test Characteristics of The Hopkins Symptom Check List-
25 (HSCL-25) in Sweden, Using the Present State Examina-
tion (PSE-9) as a Caseness Criterion. Social Psychiat Psychiat Epi-
dem 1993, 3:130-133.

18. Meltzer H: Development of a common instrument for mental
health. In EUROHIS: Developing common instruments for health surveys
Edited by: Nosikov A, Gudex C. Amsterdam: IOS Press; 2003:35-60.

19. Dalgard OS, Dowrick C, Lehtinen V, Vazquez-Barquero JL, Casey P,
Wilkinson G, Ayuso-Mateos JL, Page H, Dunn G: Negative life
events, social support and gender differences in depression.
A multinational community survey with data from the Odin
study. Soc Psychiat Psychiat Epidem 2006, 41:444-451.

20. Brugha TS, Bebbington P, Tennant C, Hurry J: The List of Threat-
ening Experiences: a subset of 12 life event categories with
considerable long term contexual threat. Psychol Med 1985,
15:189-194.

21. Eriksen HR, Ursin H: Social inequalities in health: Biological,
cognitive and learning theory perspectives. Nor | of Epidem
2002, 1:33-38.

22. Stansfeld SA, Head ), Marmot MG: Explaining social class differ-
ences in depression and well-being. Soc Psychiatry Psychiatr Epide-
miol 1998, 33:1-9.

23. Bosma H, Schrijvers C, Mackenbach JP: Socio-economic inequali-
ties in mortality and importance of perceived control:
cohort study. BMJ 1999, 319:1469-1470.

24. Wilkinson RG: Unhealthy Societies: The Afflictions of Inequality London:
Routledge; 1996.

25. Brunner E: Stress and the biology of inequality. BM| 1997,
314:1472-76.

Pre-publication history
The pre-publication history for this paper can be accessed
here:

http://www.biomedcentral.com/1471-244X/7/20/pre
pub

http://www.biomedcentral.com/1471-244X/7/20

Publish with BioMed Central and every
scientist can read your work free of charge

"BioMed Central will be the most significant development for
disseminating the results of biomedical research in our lifetime."
Sir Paul Nurse, Cancer Research UK
Your research papers will be:
« available free of charge to the entire biomedical community
« peer reviewed and publishedimmediately upon acceptance
« cited in PubMed and archived on PubMed Central
« yours — you keep the copyright

Submit your manuscript here:

O BioMedcentral
http://www.biomedcentral.com/info/publishing_adv.asp

Page 9 of 9

(page number not for citation purposes)


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7481946
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7481946
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9876357
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9876357
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9876357
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9242799
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9242799
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9242799
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10582929
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10582929
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10582929
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9448438
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9448438
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16537740
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3991833
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3991833
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3991833
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9448438
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9448438
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10582929
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10582929
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10582929
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9167568
http://www.biomedcentral.com/1471-244X/7/20/prepub
http://www.biomedcentral.com/
http://www.biomedcentral.com/info/publishing_adv.asp
http://www.biomedcentral.com/

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Sample
	Variables
	Mental health
	Sense of mastery
	Social support
	Negative life events
	Socio-demographic variables

	Statistical methods

	Results
	Discussion
	Conclusion
	Competing interests
	Authors' contributions
	Additional material
	Acknowledgements
	References
	Pre-publication history

