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Abstract

Background The associations between socioeconomic status
(SES), physical and psychosocial workload and health are
well documented. According to The Cognitive Activation
Theory of Stress (CATS), learned response outcome expec-
tancies (coping, helplessness, and hopelessness) are also
important contributors to health. This is in part as indepen-
dent factors for health, but coping may also function as a
buffer against the impact different demands have on health.
Purpose The purpose of this study was to investigate the
relative effect of SES (as measured by level of education),
physical workload, and response outcome expectancies on
subjective health complaints (SHC) and self-rated health,
and if response outcome expectancies mediate the effects
of education and physical workload on SHC and self-rated
health.

Methods A survey was carried out among 1,746 Norwegian
municipal employees (mean age 44.2, 81 % females).
Structural Equation Models with SHC and self-rated health
as outcomes were conducted. Education, physical workload,
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and response outcome expectancies, were the independent
28 variables in the model.

Results Helplessness/hopelessness had a stronger direct effect
on self-rated health and SHC than education and physical
workload, for both men and women. Helplessness/
hopelessness fully mediated the effect of physical workload
on SHC for men (0.121), and mediated 30 % of a total effect
of 0.247 for women. For women, education had a small but
significant indirect effect through helplessness/hopelessness
on self-rated health (0.040) and SHC (—0.040), but no direct
effects were found. For men, there was no effect of educa-
tion on SHC, and only a direct effect on self-rated health
(0.134).

Conclusions The results indicated that helplessness/ hope-
lessness is more important for SHC and health than well-
established measures on SES such as years of education and
perceived physical workload in this sample. Helplessness/
hopelessness seems to function as a mechanism between
physical workload and health.

Keywords Subjective health complaints - Coping -
Helplessness - Hopelessness - Socioeconomic status -
TomCats - Physical workload

Introduction

The presence of systematic differences in health between so-
cioeconomic groups as measured by income, occupation and
education is well documented [1, 2]. The health gradient is not
restricted to low-income countries, but is also present in coun-
tries with well-established welfare systems [3]. Compared with
higher socioeconomic groups, the lower socioeconomic groups
have a higher prevalence of poor self-reported health (subjec-
tive health complaints, self-rated general health, chronic pain,
and disability), higher incidence of specific diseases, and higher
rates of mortality [4].
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Subjective health complaints (SHC) are often characterized
by few if any objective findings [5], and there is a high
prevalence of these complaints in the general population [6,
7]. SHC are also the main reasons for long-term sick leave and
disability in Norway [8—10] and other western countries [11].
Self-rated general health is a well-validated and commonly
used health indicator, and it is a strong predictor of future
mortality and use of health services [12—15]. Individuals in
lower socioeconomic groups report poorer self-rated health
and more subjective health complaints compared to those in
the higher socioeconomic groups [4, 16—19].

However, we still do not know all the mechanisms that
might explain the association between socioeconomic status
(SES) and health [20]. Occupational factors are important pre-
dictors for employees’ health [21] and it has been suggested
that physical and psychosocial demands and conditions at
work may constitute important links between SES and health
[19,22-25]. Physical working conditions (e.g., physical strains
in doing the job, monotony at work) have been shown to
explain most of the social gradient in self-rated health among
a representative sample of Swiss employees [23]. Similarly, in
a cohort from Finland, heavy physical working conditions
explained a large part of the socioeconomic inequalities in
self-rated health [22]. However, the importance of control [22]
and the relationship between effort and rewards [25, 26] have
also been shown, although coping has been reported to be
more important to health than control [27]. Coping are defined
and measured in many different ways. The “ways of coping”
model, which focuses on coping strategies, is one of the most
influential models [28]. However, according to Ursin and
Eriksen [29], the strategy chosen does not predict the internal
state and thus it does not predict health. In their Cognitive
Activation Theory of Stress (CATS) they argue that coping
predicts relations to health and disease only when it is defined
as positive response outcome expectancy.

The Cognitive Activation Theory of Stress [29] can be used
to explain the association between coping and health, and the
importance of coping for socioeconomic differences in health.
Whenever an individual is faced with threats, challenges, or
demands, an increase in arousal or activation will follow. If a
person has established positive response outcome expectancies
(The CATS definition of coping), this increase in activation is
short and has a positive influence on health. If the individual
expects that he or she will not cope with the situation or the
demands, the activation may be sustained over time, which is
associated with illness, disease and possible poor health. In
CATS, response outcome expectancies may be positive (cop-
ing), negative (hopelessness), or the individual may have
established no (helplessness) response outcome expectancy.
There is no linear relationship between the challenges or de-
mands the individual is faced with, and the increase in arousal.
It is the individual’s experience of the demands and the expec-
tancies of the response outcome that is important for the
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sustained activation and the possible negative health effects
[29]. Coping is shown to be an important predictor for socio-
economic differences in health [16, 30, 31]. Lower scores on
the expectancy to cope are demonstrated among individuals
with low socioeconomic status, both within and between
countries [32]. High level of coping is associated with high
social position and social success, in both humans and animals
[33]. A large Swedish study, SLOSH [16], has used a newly
developed scale to measure expectancies of coping as defined
in CATS. In this study, coping was a better predictor for health
than socioeconomic status, and the relationship between cop-
ing and SES was almost linear. These results might have
important practical implications, as it is possible to alter in-
dividual’s response outcome expectancies. If coping is a link
between SES and health, increasing the individuals’ expectan-
cies of coping might help to reduce the social gradient in
health. Individual differences in the expectancy and ability to
cope with the demands faced in life in general and, more
specifically, at the workplace, may also be important for how
the work characteristics affect the employees [27, 34].
Employees with lower income report lower levels of coping
and more obstacles in life [35]. However, coping seems to
dampen the negative effects of low income. When individuals
with low income report a high level of coping, their health and
wellbeing is comparable with the higher income groups. Thus,
high levels of coping might make it more likely for employees
to manage the consequences of an adverse work environment.
Previous studies have also found coping to be an important
predictor for subjective health complaints [27, 34, 36, 37], and
for self-rated general health [16, 38].

In the present study, education will be used as a measure
of socioeconomic status. Education is a well-established
measure of socioeconomic status in Norway. There are rela-
tively small differences in income in different occupational
status in this country, and education is more comparable
across different countries than occupational status and in-
come [39]. Although schooling is an integral part of society
in Norway, research has shown that there is a linear relation-
ship between higher education and better health [3].

The aim of this study is to explore the contribution of
socioeconomic status, physical workload, and response out-
come expectancies in explaining subjective health complaints
and general health. It is assumed that socioeconomic status,
physical workload, and response outcome expectancies are
associated with health. We hypothesize that response outcome
expectancies will be a stronger predictor for SHC and self-rated
health than education and physical workload. Furthermore, we
hypothesize that response outcome expectancies will mediate
the effect of education on SHC and self-rated health, and
that response outcome expectancies will mediate the effect
of physical workload on SHC and self-rated health.

‘Women generally report more subjective health complaints
than men [40], and there might be different mechanisms that
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affect health and health complaints in men and women.
Therefore, we will explore the hypotheses across gender.

Methods
Participants and Procedure

The sample consisted of 1,746 Norwegian municipality em-
ployees (81 % females, mean age=44.2 years (SD=11.5))
recruited from two municipalities in Norway as part of a
large randomized controlled trial; “atWork” [41]. All em-
ployees above 18 years of age in the municipalities of
Kongsberg and Horten, Norway, were invited to participate
in the study. At the start of the study, it was estimated to be
approximately 1,500 municipality employees in Kongsberg
and 2,000 in Horten, giving a response rate of approximately
50 %. The municipalities have a population about 25,000
each. 450 (27 %) of the respondents had 1-12 years of
schooling, 534 (32 %) of the respondents had 13—15 years
of schooling, and 699 (41 %) of the respondents had more
than 15 years of schooling.

The study followed the Helsinki declaration, and was
approved by the Norwegian regional ethics committee in
western Norway (REK-vest, ID 6.2008.117), the
Norwegian social science data services recommended the
study (NSD, ID 18997), as well as the privacy authority at
the National Hospital (Rikshospitalet, ID 08/2421). All em-
ployees gave their informed consent before participating in
the study.

Instruments
Outcome Variables

Subjective health complaints were measured by the sub-
jective health complaints inventory [5]. It consists of 29
items of common health complaints experienced during
the last 30 days, where the items are rated on a four point
scale from 0 = “no complaints” to 3 = “serious com-
plaints”. The items are categorized into five factors: mus-
culoskeletal pain («=0.78), pseudoneurology («=0.75),
gastrointestinal problems («=0.70), and allergy (a=0.57).
In the present study, the subscale “flu” was excluded
from the analyses because of seasonal variation.
Prior to analysis, sum scores representing the remaining
four subscales of subjective health complaints were
computed.

Self-rated health was measured by a single question:
“How will you generally rate your health?”” Respondents
were given five response options, from 1 = “very good” to
5 = “very poor”. The scale was reversed so that higher
scores indicate better health.

Predictor Variables

Education was used as a measure of socioeconomic
status and was measured by the question “how many
years of schooling/studies have you completed in total?
(count the number of years from the first year of
primary/elementary school)”.

Perceived physical workload was measured by the ques-
tion “do you have heavy/repetitive work?” with a ten
point scale ranging from 0 = “not at all” to 10 = “very
heavy/repetitive”.

Response outcome expectancy was measured by six
items from The Theoretically Originated Measure of the
Cognitive Activation Theory of Stress (TomCats), which
is developed at Uni Health in Norway [16]. It is a newly
developed scale, designed to measure response outcome
expectancies in CATS [29]. The scale consists of three
factors, which represent the three response outcome ex-
pectancies in CATS: positive expectancy/coping (one
item), no expectancy/helplessness (three items) and neg-
ative expectancy/hopelessness (three items). The three
factors consists of the following statements: [1] Coping:
“I can solve most difficult situations with a good result”
(CATS7), [2] Helplessness: “I really don’t have any con-
trol over the most important issues in my life” (CATS4),
“all my attempts at changing my life are meaningless”
(CATS1), “I wish I could change my life, but it’s not
possible” (CATS6), and [3] Hopelessness: “all my at-
tempts at making things better just make them worse”
(CATS2), “It’s better that others try to solve my problems
than for me to mess things up and make them worse”
(CATSS), “I would have been better off if I didn’t try so
hard to solve my problems” (CATS3). All items were
rated on a five point scale from 1 = “not true at all”’ to 5 =
“completely true”. In a previous study of a Swedish
population [16], the scale proved to have high reliability
and a clear factor structure.

In the present study, the coping item did not correlate
significantly with the other variables in the study, and was
therefore not included in the analyses. Furthermore, help-
lessness and hopelessness are treated as one single factor due
to results of factor and reliability analyses. The Chronbach’s
alpha of the helplessness/hopelessness construct in the pres-
ent study is 0.77.

Statistics

AMOS version 20.0 was used to perform structural equation
modeling to test the hypothesized models. Maximum likeli-
hood estimation was used to estimate all models. Initially,
measurement models of the study constructs were estimated.
Subsequently, total, direct, and indirect effects between the
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study variables were tested in a structural model. The direct
paths from physical workload and education to subjec-
tive health complaints and self-rated health were esti-
mated in the model, as well as the indirect paths mediated by
helplessness/hopelessness. Monte Carlo Estimation was used
to examine the significance of the indirect effects [42]. The
following indices were used to evaluate the goodness of fit
of the models: x? statistics, Comparative Fit Index (CFI)
and Root-Mean-Square Error Approximation (RMSEA).
According to Brown and Cudeck [43], a RMSEA value less
than 0.05 indicates a good fit, while values as high as 0.08
represents a fair fit. A CFI above 0.90 is considered to be
representative of a well-fitting model [44]. In the analysis, the
different models were also compared by evaluating the change
in chi-square relative to the change in degrees of freedom as
all models were nested.

The Full-Informational Maximum Likelihood (FIML)
method, within the AMOS 20.0 software, was used to handle
missing cases. This method has shown to produce unbiased
parameter estimates and standard errors, when data are miss-
ing at random [45]. In FIML, missing values are imputed by
estimating the likelihood functioning for each individual
based on the variables present in the model.

The subjective health complaint factors and the
helplessness/hopelessness factor showed a positively skewed
distribution. This was expected, as a low score on these vari-
ables represents a normal trend in the population. To correct for
non-normality, we transformed these variables with logarith-
mic transformations. However, as this did not affect the results
of the analyses, we chose to use the original non-transformed
variables in the final analyses and presentation of the results.

Results

The mean, standard deviation, and inter-correlations for
study variables are shown in Table 1.

Structural Equation Modeling

By imposing correlations between the study constructs, an
overall measurement model of self-rated health, SHC, edu-
cation, physical workload and helplessness/hopelessness
were tested. In the model, subjective health complaints and
helplessness/hopelessness were modeled as latent constructs,
while self-rated health, education and physical workload
were estimated by single observed variables. In order to test
for the possibility to apply a multi group analysis, a model
freely measuring all parameters (x*=499.37, df=116) was
compared with a model constraining all measurement
weights to be equal across gender (y>=532.44, df=124).
The restricted model did, however, resolve in a significant
increase in Chi-square ( Ax>=33.07, Adf=8, p<0.001)
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Table 1 Inter-correlations between observed variables: Education, Physical workload, the helplessness/hopelessness items (CATS1-CATS6), coping (CATS7), the subjective health complaint factors

(musculoskeletal complaints, pseudoneurology, gastrointestinal problems, and allergy), and self-rated health

11. 12. 13.

10.

1.

Mean (SD)

14.5 (9.5)
3.16 (2.5)
1.65 (0.8)
1.50 (0.8)
2.01 (1.0)
1.64 (0.9)
1.47 (0.8)
1.85 (1.0)
3.36 (0.4)
5.28 (4.5)
327(3.2)
1.95 (2.6)
0.92 (1.6)
3.16 (2.5)

1. Education

—0.24%

2. Physical workload

3. CATS1
4. CATS2
5. CATS3
6. CATS4
7. CATSS
8. CATS6
9. CATS7

0.24%%*

—0.15%*
-0.12

0.44%%*

0.17%*
0.15%*
0.07**

0.39%*
0.32%%*
0.37%*
0.34%%*

0.37%*

0.28%*

—0.08%**
—-0.003

0.35%*

0.40%**

0.35%*

0.32%*

0.08**

—0.10%*
—0.12%*

0.08**

0.37** 0.35%*

0.36%**

0.36%*

0.14%%*

0.0
0.24**
0.29**

—0.19**
0.04

—0.19%**
0.09%**

—0.25%*
0.17%*
0.31%*

—0.23%%*
0.17%*
0.23%%*

—0.22%*
0.13%*
0.17%*
0.08%*

—0.08%*
0.26**
0.15%*
0.08%*

Q.11
—-0.05
-0.02
—-0.02
0.12%*

10. Musculoskeletal
11. Pseudoneurology

0.54%%*
0.39%*
0.31%*

—0.15%*
—0.08%*
—0.044
0.17**

0.11%*

0.22%%*
0.15%*
0.06*

0.48%*

0.16%*
0.09%*

0.19%* 0.05%*
0.07**

0.13%*
0.09%*

12. Gastrointestinal

13. Allergy

0.31%*

0.32%*

0.009

0.07%*

0.06**

—0.46%*%  —0.30**  —0.26%*

—0.21%%  —0.23**  —0.25%%  —0.20**  —0.14%* = —0.33%*

14. Self-rated health

*p<0.05; **p<0.001
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indicating a different measurement model across gender,
excluding the use of multi group analysis. Consequently,
all subsequent analyses were performed separately for wom-
en and men.

Table 2 shows the fit of the measurement models and the
structural models separately for women and men. In both
groups, men and women, the measurement model showed an
adequate fit (x* (58)=102.78, CFI=0.95, RMSEA=0.049;
x* (58)=396.56, CFI=0.91, RMSEA=0.064, respectively).
Moreover, acceptable factor loadings in the range from 0.42
to 0.78 were found for all the latent constructs in the models.

As shown in Table 3, subjective health complaints had a
substantial negative association with self-rated health in both
genders, while the correlation with education was only sig-
nificant among women. There were significant positive cor-
relations between subjective health complaints, physical
workload and helplessness/hopelessness for both men and
women, while helplessness/hopelessness had a significant
negative correlation with education and self-rated health.
The correlation between helplessness/hopelessness and the
other constructs varied from —0.16 to —0.38 in the group of
women, and from —0.16 to —0.48 in the group of men.

As shown in Table 2, when estimating the structural model
with imposed direct effects without mediational effects in the
female group, the fit to the data was poorer as compared to the
measurement model (RMSEA=0.075; CFI=0.88). In the direct
effect model, there was a significant path between education
and self-rated health, but the path between education and sub-
jective health complaints was not significant. When including a

Table 2 Fit indices and model comparison for tested models

mediational path through helplessness/hopelessness, the fit im-
proved (RMSEA=0.064; CFI=0.91). As hypothesized, the
path from education to self-rated health was no longer signifi-
cant. Therefore, a final model without the paths from education
to SHC and self-rated health was estimated. Excluding these
paths did not cause a significant increase in x* (Adf=2;
Ax?=1.35, n.s.) indicating that this model is superior to the
initial model based on the principal of parsimony. The
final model showed good fit to the data (RMSEA=0.063;
CFI=0.91). The paths in the structural model are presented
in Fig. 1.

As shown in Table 4, there was a significant positive total
effect between physical workload and subjective health com-
plaints (3=0.247) in the final model for women. A direct
effect of 0.173 (70 %) and an indirect effect of 0.074 (30 %)
was found. In order to test the significance of the indirect
effect, a Monte Carlo calculation was conducted [42], show-
ing that the indirect effect was significant (95 % CI, 0.01—
0.03). There was a significant positive total effect between
physical workload and self-rated health (6=-0.238). A di-
rect effect of —0.163 (68 %) and an indirect effect of —0.074
(32 %) were found between these constructs. The Monte
Carlo calculation showed that the indirect effect was signif-
icant (95 % CI, 0.02-0.03). There was a significant positive
but small total effect between education and self-rated health
(8=0.040). While no significant direct effect was found, a
significant indirect path of 0.040 (100 % of the total effect)
was revealed. A Monte Carlo calculation showed that the
indirect effect was significant (95 % CI, 0.00-0.02). The

Model Model fit Model comparison
X’ df CFI RMSEA Comparison Ax? Adf
Total
M1: Measurement model 449.92 58 0.92 0.057 - - -
M2: Direct effect model 635.40 60 0.88 0.068 M1-M2 185.48%* 2
M3: Mediation model 449.92 58 0.92 0.057 M2-M3 185.48%* -2
M4: Final model 454.08 60 0.92 0.056 M3-M4 4.16 2
Women
M1: Measurement model 396.56 58 0.91 0.064 - - -
M2: Direct effect model 537.33 60 0.88 0.075 M1-M2 140.77* 2
M3: Mediation model 396.56 58 0.91 0.064 M2-M3 140.77* -2
M4: Final model 39791 60 0.91 0.063 M3-M4 1.35 2
Men
M1: Measurement model 102.78 58 0.95 0.049 - - -
M2: Direct effect model 154.30 60 0.89 0.07 M1-M2 51.52* 2
M3: Mediation model 102.78 58 0.95 0.049 M2-M3 51.52* -2
M4: Final model 105.95 62 0.95 0.047 M3-M4 3.17 4

CFI comparative fit index, RMSEA root-mean-square error approximation

#p<0.001
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Table 3 Correlation between latent and observed study variables in the measurement model (CFI) by gender

Mean (SD) 2. 3. 4.

Women

1. Education (SES) 14.50 (2.93)

2. Physical workload 3.23 (2.51) —0.22%*

3. Helplessness/hopelessness 10.02 (3.60) —0.16%* 0.24**

4. Self rated health 3.02 (0.79) 0.11%** —0.24%* —0.38**

5. Subjective health complaints 12.63 (9.85) —0.08* 0.25%* 0.38** —0.68**
Men

1. Education (SES) 14.48 (3.41)

2. Physical workload 2.81(2.34) —0.33**

3. Helplessness/hopelessness 10.59 (3.74) —0.16* 0.25%*

4. Self rated health 3.00 (0.76) 0.20%* —0.12* —0.38**

5. Subjective health complaints 10.29 (9.18) —-0.12 0.16* 0.48%* —0.52%%*

#p<0.001; *p<0.05

squared multiple correlations (R®) in the final model were
0.177 for SHC and 0.171 for self-rated health.

As shown in Table 2, the direct effect model was poorer as
compared to the measurement model (RMSEA=0.070;
CFI=0.89) in the group of men. In this model, there was a
significant positive path from physical workload to SHC,
while the paths from education to helplessness and subjec-
tive health complaints and from physical workload to self-
rated health were not significant. When including a media-
tional path through helplessness/hopelessness, the fit im-
proved (RMSEA=0.049; CF1=0.95). As hypothesized, the
path from physical workload to SHC was no longer signif-
icant. Therefore, a final model without the insignificant paths
was estimated. Excluding these paths did not cause a signif-
icant increase in x> (Adf=4; Ax*=3.17, n.s.), indicating that
this model is superior to the initial model based on the prin-
cipal of parsimony. The final model showed good fit to the
data (RMSEA=0.047; CFI=0.95). The paths in the structural
model are presented in Fig. 2.

As shown in Table 4, there was a significant positive total
effect between education and self-rated health (5=0.134) in
the final model for men. No significant indirect effect was
found between these constructs. The total effect between
physical workload and subjective health complaints was sig-
nificantly positive (4=0.121). While no significant direct

Fig. 1 Parameter estimates for

effect was found, a significant indirect path of 0.121 (100 %
of the total effect) was revealed. A Monte Carlo calculation
showed that the indirect effect was significant (95 % CI, 0.02—
0.07). The squared multiple correlations (R?) in the final
model were 0.232 for SHC and 0.154 for self-rated health.

Discussion

The central purpose of this study was to investigate whether
response outcome expectancies are a stronger predictor for
SHC and self-rated health than education and physical work-
load, and if response outcome expectancies mediate the
effects of socioeconomic status and physical workload on
SHC and self-rated health. The results confirmed the first
hypothesis of the paper, as response outcome expectancies
were a stronger predictor than education and perceived phys-
ical workload for subjective health complaints and self-rated
general health. This result is similar to a study from Sweden,
which used the same scale to measure response outcome
expectancies as the current study [16]. Coping was a stronger
predictor for self-rated health than both subjective and ob-
jective social status in the Swedish study [16]. The authors
concluded that coping was one of the mechanisms underly-
ing the association between socioeconomic status and health.

final model in women. The Helplessness/ 4
circles represent latent variables. 12 hopelessness
The squares represent observed ’
variables. All path coefficients -34 o
are significant at p<0.01 Education 22 Subjective Health
Complaints
-22 17 -68
Physical -.16 Self-rated
workload health
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Table 4 Standardized total, direct and indirect effects of education, physical workload and helplessness/hopelessness on subjective health

complaints (SHC) and self-rated health for men and women

Women Men
Helplessness/hopelessness  SHC Self-rated health  Helplessness/ hopelessness SHC  Self-rated health
Total effects
Education (SES) —0.116 —0.040  0.040 - - 0.134
Physical workload 0.217 0247  —0.238 0.251 0.121 -
Helplessness/hopelessness  — 0.344 —0.342 - 0.481 —0.358
Direct effects
Education (SES) —0.116 - - - 0.134
Physical workload 0.217 0.173 —0.163 0.251 - -
Helplessness/hopelessness  — 0.344  -0.342 - 0.481 —0.358
Indirect effects
Education (SES) - —0.040 0.040 - - -
Physical workload - 0.074 —-0.074 - 0.121 -

Helplessness/hopelessness — -

All effects p<0.001

The present study partially supports the hypothesis that
coping, or in this case helplessness/hopelessness, might
function as a mechanism between socioeconomic status
and health, as helplessness/hopelessness fully mediated the
effect of education on self-rated health and SHC for the
female group. However, the effect of education was small,
and for men it had no significant effect on SHC, and only a
direct effect on self-rated health. Ihlebak et al. [7] also found
that education was a significant predictor for SHC in women,
but not in men. Furthermore, in line with the present study,
Ihlebzk et al. [7] found that physical workload was signifi-
cantly related to SHC for both genders. However, the full
model in that study, with several predictors such as lifestyle,
work-related factors, etc., explained little of the variance in
SHC. The authors suggested that coping and other psycho-
logical factors might be of stronger importance for SHC [7].

In the present study, helplessness/hopelessness was a stron-
ger predictor for SHC and self-rated health than education and
physical workload. Furthermore, helplessness/hopelessness
seemed to be a mechanism between physical workload and
health, as it partially mediated the effect of physical workload
on SHC and self-rated health for women, and fully mediated
the effect of physical workload on SHC for men. This is in

Fig. 2 Parameter estimates for
final model in men. The circles

accordance with a previous study that found unfavorable cop-
ing strategies to be related to negative work characteristics and
poor health [46]. The results of the present study are also in line
with a study by Karademas et al. [47], where helplessness had
both a direct effect on subjective health, and an indirect effect
through certain coping strategies. In the present study, the
association between physical workload and the health out-
comes were stronger in the female group than in the male
group. The results are in accordance with a study of anesthe-
siology students, were female students more often reported
higher concentration demands and limited possibilities to con-
trol work compared to male students [48]. The present study
indicates that the effect of physical workload on SHC is
partially due to individual’s lack of coping, especially in men.

The results may be explained within the framework of
CATS [29], where the individual’s expectancy of being able
to cope with the demands and challenges he or she encoun-
ters in the workplace are more important for the employees’
health than the demands or objective work characteristics
themselves. However, the subjective perception of physical
workload does not necessarily correspond with the actual
physical workload. Research has shown that correlations
between subjective perceptions of work conditions and the

Helplessness/

) 48
represent latent variables. The hopelessness
squares represent observed
variables. All path coefficients 25 -36 L
are significant at p<0.01 Education Subjective Heallh
Complaints
-33 13 -52
Physical Self-rated
workload health
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actual objective work conditions tend to be weak [49, 50].
Christie and Barling [30] suggest that coping and the work
environment are dynamic and responsive to each other. In
their longitudinal study, individuals who reported lower levels
of coping at baseline increasingly perceived more work
stressors and health problems over time. The same pattern
yielded for individuals who reported more work stressors at
baseline, as these perceived less degree of coping over time
than those who initially reported less work stressors. In line
with the present study, these findings make it reasonable to
assume that poor health might partly be a product of individ-
ual’s expectancies of coping with difficulties.

The main strength of the present study is that it is based on
a large and representative sample of Norwegian municipality
employees, which provides a good basis for generalization of
the results to other worksites. The sample is diverse with
regard to work type and workplace size, which reduces the
possibility of effects of localization or group specific effects.
However, a response rate of about 50 % may limit the
validity of the findings. Even though considerable efforts
were made to improve the response rate by providing infor-
mation to the employees about the project, it remained low.
The high predominance of women in the sample (about
80 %) represents characteristics of the population in general,
as 69 % of all public sector employees are women, with the
majority working in the municipalities [51]. In the two
participating municipalities, 79 % and 68 % of the em-
ployees are women. However, caution should be made when
generalizing to private sector employees.

The majority of the participants in this study had higher
university education, and the sample was generally highly
educated. Thus, the significance of education on health and
the relationship between education and helplessness/ hopeless-
ness might have been undermined due to small variance.
Further studies should investigate the relationship between
the variables in a more heterogeneous sample. In addition,
the inclusion of more items and preferably validated scales of
workload and work characteristics would provide more reli-
able conclusions regarding the relationship between work
characteristics, coping, socioeconomic status, and health.

Although several of the results in the paper were statisti-
cally significant, the coefficients and effect sizes were rela-
tively small. This may be a consequence of the large sample
size of the study, as large samples make it more likely to
achieve statistical significance even with small effect sizes
[52]. However, a large sample increases the likelihood that
the results are in accordance with the actual population value
[52], and even small effect sizes might have important prac-
tical significance. For example, as it is possible to influence
and alter individuals’ response outcome expectancies, cop-
ing has important implications for interventions. Thus, for
jobs where it is difficult to remove the objective work
stressors, interventions should focus on improving the

@ Springer

employees’ expectancies of coping. Empowerment interven-
tions aimed at strengthening employees’ positive response
outcome expectancies may enable the employees to manage
the possible consequences of facing a tough work environ-
ment, and thereby improve the employees’ health and reduce
health inequalities in the population. According to
Rappaport [53], empowerment involves both a subjective
perception of personal control, and a sufficient degree of real
social impact. Thus, interventions should focus both on
strengthening the employees’ positive response outcome
expectancies (individual level), and to facilitate and create
opportunities to cope (organizational level). At the individ-
ual level, Cognitive Behavioral Therapy (CBT) can be used
to increase employees’ positive response outcome expectan-
cies. The aim of CBT at an individual level is to challenge
and change individuals’ unhelpful thought patterns in a
positive direction by focusing on his or hers previous coping
experiences, and gaining new coping experiences through
behavioral experiments. In line with CATS, the treatment is
based on the belief that coping generalizes, and the goal is for
low-coping individuals to obtain expectancies of coping.
Examples of such empowerment interventions at the organi-
zational level are individual adjustment of tasks and goals,
giving the employees opportunities to participate in goal
setting, manageable sub-goals, social support from supervi-
sors and co-workers, and acknowledgement and feedback
concerning the employees work achievements.
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