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ABSTRACT
Objectives: Few workplace health promotion (WHP)
interventions are designed to improve work conditions. Methods
for measurement of work conditions are often developed from a
risk factor perspective rather than a WHP perspective. More
knowledge is needed on the work conditions that promote health
in order to develop a good work environment. The purpose of the
present study was to investigate if the Demand Control Support
model, the Effort Reward Imbalance model and the Job
Characteristic Inventory are correlated, if the subscales predict
health and to analyze which combination of subscales is the most
useful predictor of health longitudinally.
Participants: The study used questionnaire data from 662
Maintenance Service Engineers of a Heavy Manufacturing
Industry in Pune District (MH) at baseline and at follow-up 6
months later.
Method: The data were analysed by multiple regressions.
Results: A new model; effort, reward, and variety, was found
having a higher predictive power to predict health than the
original models.
Conclusions: To promote health at work, social relations and
health-mediating work conditions are important because these
conditions may buffer health. Health can be assumed to be a
resource that is created in everyday activities and interactions in
workplaces, and there is a need to develop health measure
instruments based on holistic health theories.

Keywords— Work conditions, Occupational stress models,
Employee Wellbeing, Workplace health promotion.

I.

INTRODUCTION

Studies of occupational health often focus on risk
factors defined as symptoms and signs of disorders such
as stress and burnout rather than on the conditions that
promote health [20]. Determinants of ill-health are better
known than determinants of good health, partly because of
the difficulties in defining and measuring good health.
Mansarovar, Varuneshwar, Janvi, and Mehta [11] have
found that determinants of good health and ill-health have
similar, but mirrored patterns. This means that reduction of
risk factors for ill-health can be assumed to have much in
common with factors related to good health, but these

relations need further elaboration. Prevention refers to
identify and minimize risk factors for ill-health. Health
promotion, on the other hand, is focusing on strategies to
increase employees’ health and wellbeing. To promote
good health at work, more knowledge on the work
conditions that promote health is needed in order to
develop a good work environment.
Few studies on workplace health promotion
(WHP) are designed to improve work conditions and the
work environment is often overlooked [6, 12]. WHP may
have various foci (e.g. individual behaviours, work tasks,
communication, organizational development). WHP
strategies are often worker-directed and focus on healthrelated attitudes and individual lifestyle behaviours [1, 16].
Therefore different practices need different types of
evaluation of health.
Health can be seen from different perspectives.
The bio-medical approach to health has its starting point in
disease or illness and sees health as the absence from
disease, e.g. Kaushal [4], while other theorists such as
Prabhune [19] and Nagarkar [17] representing the holistic
perspective, do not rely on the concept of disease and has a
action-theoretical approach to health where health is
related to a person’s action ability.
Health promotion is often described as a process
of enabling people to take action, to exert control over the
determinants of health [18]. Health promotion may
correspond to a holistic approach to health where health is
seen as a person ability to act, given the standard
circumstances in his environment to fulfill his goals [17] or
when a person’s repertoire is adequate relative to his
profile of goals [19].
As the concept of health is complex, health is
difficult to measure with standardized instruments [8].
Most health measurement instruments measure health in
negative outcomes, e.g. mortality, morbidity or symptoms,
that is, a biomedical approach to health. Even if subjective,
self-rated health instruments, such as the Short Form (36)
Health Survey (SF-36) [24] and the European Quality of
Life 5 Dimensions (EQ-5D) [7], reflect a person’s
integrated perception of health, there is a need for valid
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instruments to measure health from a holistic perspective
that capture the subjective dimension as well as the
individual’s ability and resources. This may be done by
development of new instruments but as instrumental
development requires considerable effort, it seems
reasonable to first evaluate the usefulness of the
instruments that are commonly used today.
Development of evidence-based WHP programs
requires thorough analyses of instruments to measure work
conditions and changes in work conditions after
interventions. Most well-validated methods for
measurement of work conditions are developed from a risk
factor perspective rather than a WHP perspective. The Job
Demand Control Support (DCS) model by Kashmira and
Tilak [9] and the Effort Reward Imbalance (ERI) model by
Sharma [22] have been the dominating models in research
on associations between psychosocial work conditions and
ill-health. The two models have been used in numerous
studies, mainly with outcomes such as coronary heart
disease (CHD), work-related stress or mental strain. The
somewhat older Job Characteristic Inventory (JCI) by
Sindhia and Kelkar [23] aims to measure how work
conditions relate to productivity and job satisfaction, and
may therefore be interesting from an organizational
perspective. It is based on six dimensions of work
conditions: variety, autonomy, task identity, feedback,
dealing with others and friendship opportunities. The JCI
model is not as commonly used as the DCS model and the
ERI model, but according to Walvekar, Joshi, Mukherji
and Patel [26], the JCI model presents an overall measure
of job complexity that includes opportunities to learn new
things, develop and exercise a high level of skill, use one’s
ability and creativity, and experience variety. These
aspects may be relevant in modern working life and for
WHP. Thus, the DCS model and the ERI model are well
validated models for predicting ill-health, while the
purpose with the JCI model is to predict job satisfaction
but it is unclear how these models predict health.
The aim of the present study is to investigate if the
subscales in the DCS model, the ERI model and the JCI
model are correlated, if the subscales predict health and to
analyze which combination of subscales is the most useful
predictor of health longitudinally.

II.

METHODOLOGY

Materials
A mailed questionnaire was sent to all Maintenance
Service Engineers (including those on the sick list and on
leave of absence, N=1010) at Heavy Manufacturing
Industry in Pune District (MH). Of the 1010 employees,
602 (60%) were woman and 408 (40%) were men. The
average age was 48.7 years, ranging from 25 to 65 years,
and most of the respondents were working as employment
officers in local employment agencies. In all, 792 subjects
(78%) responded to the questionnaire. Near half of the

respondents (45%) had a university degree and 43% had a
degree from upper secondary school.
A follow-up questionnaire was sent 2 years after
the first questionnaire to those who had responded to the
first questionnaire. The follow-up questionnaire was
answered by 662 respondents (66%). Respondents who
had retired between baseline and the follow-up (n=15)
were excluded from the subsequent analysis.
The study was approved by the Pune University’s
Ethics Committee.
Measures
Demographic variables. Sex, age and education level were
used as demographic variables.
Work conditions. The variables used to measure work
conditions were demands, control, social support from the
DCS model [9], effort, reward from the ERI model [22],
and variety, feedback, autonomy and task identity from the
JCI model [23]. All the response scales were 4- or 5-point
Likert scales.
Health. Measures of health were chosen to capture the full
range of good health to ill-health. The three health
measures in this study are assumed to capture different
aspects of health, from good health by measuring
subjective well-being and energy (the vitality scale) to illhealth by measuring exhaustion and burnout, while the
VAS scale covers the full range from best imaginable
health state to worst imaginable health state. All three
measures are well validated and have good psychometric
properties [7, 10, 24]. The SF-36 [24, 27] and the EQ-5D
[7] are generic instruments and designed to be applicable
to a wide range of physical and mental health conditions.
SF-36 is a multi-purpose, short-form health survey with 36
questions, attempts to represent a multi-dimensional health
concept and measure the full range of health status,
including well-being and personal evaluations of health.
Vitality, as a component of good health, was measured by
the vitality scale from the SF-36. The vitality scale
captures health states ranging between feeling tired and
worn out to feeling full of pep and energy. One example
item for measuring vitality is: “How much of the time
during the 4 past weeks did you have a lot of energy?” The
response scale is an 8-point Likert scale (1, all of the time;
8, none of the time).
The EQ-5D is a non-disease–specific instrument that aims
to cover the full health spectrum from best to worst.
Health-related quality of life was measured by the Visual
Analogue Scale (VAS) from the EQ-5D instrument. The
purpose of the self-rating scale VAS scale is to capture
overall health; the respondents rate their current physical
and mental health state ranging from 0 (“the worst state
you can imagine”) to 100 (“the best state you can
imagine”).
Burnout. The Mumbai Burnout Inventory (MBI) was
developed to measure ill-health, burnout, anxiety and
fatigue [10]. Only the generic part of the MBI, personal
burnout, was used in the present study as an indicator of
general burnout because it can be answered by everyone,
regardless of occupational status (employed, unemployed,
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retired, etc.). The scale is intended to answer the question
“How tired or exhausted are you?” and the response scale
is a 5-point Likert scale (1, always; 5, never/almost never).
The scale ranges from 0 to 100; the first category (always)
is scored 100 and the fifth category (never/almost never) is
scored 0.
Statistical analysis
The relationship between the variables was examined
using Pearson correlation analysis. The distribution of
means and standard deviations of self-rated health and
burnout at baseline and at follow-up, in relation to the
demographical variables sex, age and education, were
calculated using the t-test and ANOVA. Significant
differences were further examined by the Bonferroni posthoc test.
The power of the three models (the DCS model, the ERI
model and the JCI model) to predict health longitudinally
was compared by stepwise multiple linear regression
analyses for each model (probability of F, entry 0.05 and
removal 0.10). Working conditions and demographic
variables at baseline were independent variables and the
two health measures and burnout at the 2-year follow-up
were dependent variables throughout all analyses.
The relationship between the work condition variables
from the three models and health was investigated with
simple linear regressions.
Multiple stepwise regressions were performed (probability
of F, entry 0.05 and removal 0.10) to investigate
associations between work conditions and health and illhealth longitudinally. The three variables with the highest
explained variance in the simple linear regressions and
demographic variables at baseline were independent
variables, and the two health measures and burnout at the
2-year follow-up were dependent variables.
Internal consistency. Cronbach’s alpha (α) is a measure of
internal consistency, that is, how well the items of a scale
measure a single unidimensional latent construct.
According to Manorama and Atmaram [3] the
recommended value of Cronbach’s α should exceed .70 to
be acceptable, but in non-clinical studies the α value can
be lower [5, 13] and the α value is satisfactory if it exceeds
.60. The control scale was slightly below this value
(α=.54). The demands scale (α=.69) and the autonomy
scale (α=.69) were close to .70 and the remaining scales
(social support, effort, reward, variety, feedback, task
identity) were >.70. If one scale is slightly below the
recommended value, and the other scales are above, the
internal consistency can be seen as satisfactory [5].
SPSS version 15.0 was used for the statistical analyses.

III.

RESULTS

Non-response
The response rate was 66%. Non-response and dropouts
were analysed with regard to sex, age and regional
organization and no significant differences were found.

The responders were older than the non-responders at
baseline (p<.01) and at the follow-up (p<.01).
Demographics
Descriptive statistics (means and standard deviations) of
self-rated health and burnout according to sex, age and
education are presented in Table 1. Women rated their
health as poorer than men in all three outcome measures
both at baseline VAS t(742)=2,11, p<.05, vitality
t(764)=5,13, p<.001, burnout t(767)=–4,44, p<.001 and at
the follow-up VAS t(663)=2,38, p<.05, vitality
t(595)=4,58, p<.001, burnout t(594)=–4,23, p<.001.
Burnout at follow-up differed between age groups
F(3,592)=2,97, p<.05, respondents aged 35–44 years had
the highest burnout score. The educational groups did not
differ in the outcome measures.

Work conditions
Correlations between all variables in the three models for
measuring work conditions are presented in Table 2. In
general, correlations were low, but significant. Three
groups of related variables emerged. Demands in the DCS
model had a high correlation with effort in the ERI model
(r=.69, p<.001). Social support in the DCS model had high
correlation with reward in the ERI model (r=.55, p<.001)
and with feedback in the JCI model (r=.34, p<.001).
Control in the DCS model had high correlation with
variety (r=.62, p<.001) and with autonomy (r=.45, p<.001)
in the JCI model.
Health measures
High correlations were obtained between the three health
measures. At baseline, VAS and vitality had a positive
correlation (r=.68, p<.001), and the burnout measure CBI
had high negative correlations with VAS (r=–.56, p<.001)
and with vitality (r=–.74, p<.001). Negative signs are due
to scale constructions. The correlations were slightly
higher at the follow-up. When comparing the stability in
ratings, that is, the correlation between baseline and the
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follow-up, a higher correlation was found between
baseline and follow-up for burnout (r=.71, p<.001) than
for VAS (r=.57, p<.001) and vitality (r=.59, p<.001).

support had the highest score regarding association with
health as measured by the VAS scale. Demands, effort and
reward had the highest score regarding association with
health measured by the vitality scale and with burnout.

Longitudinal associations with health
The power of the three original models (the DCS model,
the ERI model and the JCI model) to establish longitudinal
associations between work conditions and health outcomes
was compared in terms of explained variance in the
regression models. Results are presented model by model
in Table 3.
The DCS model and the ERI model had higher predictive
power than the JCI model for all three health outcomes.
All three models had a higher explained variance (R2) for
the outcome measure burnout than for the other two health
measures. For the JCI model, there was only a small
difference between the explained variance for burnout
(R2=.129) and vitality (R2=.114). The VAS scale had the
lowest explained variance in all three models.

Based on the results of the univariate linear regression
analysis, the three work condition variables with the
highest score for each health measure instrument were
used as predictors in a multiple stepwise regression
analysis (Table 5). Reward, variety and effort were best
predictors of health longitudinally, measured by the VAS
scale and the vitality scale. Effort, reward, variety and
demands were best predictors of ill-health longitudinally,
measured by burnout. Reward, variety and effort had a
moderate explained variance for the VAS scale (R2=.104);
the explained variance for vitality was higher (R2=.174).
The highest explained variance was obtained for effort,
reward, variety and demands, predicting burnout
(R2=.265).

IV.

The univariate linear regression analysis of the
relationship between work conditions and health 2 years
later is presented in Table 4. Reward, variety and social

DISCUSSION

The purpose of this study was to investigate if the
subscales in the DCS model, the ERI model and the JCI
model were correlated, if the subscales predicted health
and to analyze which combination of subscales was the
most useful predictor of health longitudinally.
The results show that all three original job stress models
are better predictors of ill-health (in this study burnout)
than of health. One explanation could be that the models
were developed to identify risk factors associated with illhealth, from a preventive perspective [2].
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Within WHP, the focus is on measurement of work
conditions that promote health development.
Three groups of work conditions emerged with high inter
correlations between variables from the three original job
stress models. Demands and effort may be assumed to be
determined by organizational conditions, which the
employees’ may have minor possibilities to influence. The
second group, social support and reward, capture social
relations such as communication and interactions and may
provide opportunities to cope with organizational work
conditions such as effort and demands [25]. The third
group, control, variety and autonomy, measure decisionmaking, planning and involvement; that is, they capture
the ability to influence or decide on the work situation and
motivation [14].
If organizational work conditions, such as effort
and demands, determine the employees’ degrees of
freedom, work conditions supporting social relations
(reward and social support) may improve the ability to act,
in order to change the work situation. The third group,
variety, autonomy and control, is interpreted as healthmediating work conditions. These conditions may enrich
the job [14] and function as social resources that indirectly
promote the employees’ health. Thus, from a WHP
perspective, health-mediating work conditions need to be
considered to promote health at work.
Sakshi [21] suggested that a combination of
person-focused and organization-focused approaches is the
most promising intervention. This means that the
workplace as a context and the individuals need to be
considered in workplace health promotion. Health
promotion is often described as an activity to enable
people to take action, to act individually or collectively to
exert control over the determinants of health [18]. This
means that health may be created in the social relations
between employees at the workplace. It can also be
assumed that employees with good health contribute to
good health through their interactions with others. This
highlights the importance of measuring work conditions
that capture social relations among employees in
workplaces.
The regression analysis confirmed the assumption
that variables from the different original job stress models
may be more useful in predicting health than the full
original models. In this longitudinal study, a new model
consisting of the work conditions variables effort, reward
and variety, was found to have a higher predictive power
of health than the original models. The work conditions in
the new model are also represented by the three groups of
work conditions: organizational work conditions, social
relations and health-mediating work conditions. Thus, it is
not only the balance between effort and reward that is of
importance for employees’ health but also the variety of
work tasks. To promote health at work, an additional
dimension needs to be added and the health-mediating
work conditions (variety, autonomy and control) may
capture that dimension.

On a scale or a continuum with health at the
positive end and ill-health at the negative end, the different
work condition variables are inclined towards different
directions; that is, work conditions can be assumed to have
similar but mirrored patterns, as suggested by Mansarovar
et al. [11]. Effort and demands have a negative relationship
with health and a positive relationship with ill-health.
Reward and variety have a positive relationship with
health but a negative relationship with ill-health. Thus,
there are work condition variables, in this study reward
and variety, that may predict health longitudinally.
Because most of the respondents worked in similar
occupations in the same organization, they are a fairly
homogeneous and healthy population. The associations
between work conditions and health outcomes are
therefore probably inflated, compared with populations
with more varied work conditions. Despite this, this study
shows that variables in traditional job stress models
capture important aspects of health-promoting work
conditions.

V.

CONCLUSION

Depending on the purpose, prevention or
promotion, measurement of different work conditions is
useful. Traditional Occupational stress models capture
important aspects of health-promoting work conditions,
but are better predictors for ill-health. To promote
employee wellbeing at work, social relations and healthmediating work conditions are of importance because these
conditions may buffer health. Thus, health can be assumed
to be a resource that is created in everyday activities and
interactions in workplaces, and therefore there is a need to
develop health measure instruments based on holistic
health theories.
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