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New methods are needed to complement traditional epidemiological methods in the analyses of complex multi-
variate exposures. Contextual and comprehensive analyses such as multilevel and cluster analyses are particularly
suitable for comparisons of women’s and men’s risk factors for health in working life as well as for guidance in
preventive action. Such methodologies are presented in this discussion paper. Contextual and comprehensive
(or holistic) approaches help identify the gender-structured situations for women and men and facilitate the
discovery of differences among all women and all men. Empirical studies using these approaches show that it
is important to take gender composition in both the workplace and the sector into consideration when exploring

risk factors for health.
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Exploring the significance of gender in quantitative
studies, such as in epidemiology, job stress research,
and ergonomics, is a considerable challenge from a
theoretical and methodological point of view. Both
work and private life are gender segregated. The gen-
der order is embedded in daily work, organizational
practices, the labor market, social institutions, and
society as a whole. Therefore, gender is associated with
a wide range of contextually and individually related
exposures, in addition to being related to factors that
are linked to gender differences in health outcomes.
Consequently, it is very difficult to compare women
and men with regard to differences in risk factors for
health. The larger the overall difference, the more dif-
ficult it is to differentiate for all women in traditional
epidemiological analyses.

In order that the knowledge of female versus male
risk factors for health can be improved in quantitative
occupational health studies, an analysis strategy that
considers the complexity and context of women’s and
men’s overall situations is necessary. In this paper, two
analytical strategies and methodologies are presented

cluster analysis; epidemiology; gender-based analysis; holistic approach; multilevel analysis;

that aim to strengthen the contextual and comprehensive
perspective in occupational health science. They are
labeled as either a holistic or a comprehensive approach
and use pattern analysis (such as cluster analysis) or are
contextual in that they apply multilevel modeling. Both
of these methodologies were presented and discussed at
the V International Congress Women, Work and Health,
held in Zacatecas, Mexico, in October of 2008 (unpub-
lished data: Harenstam A. Gendered organizational and
working conditions, and women’s and men’s health. V
International Congress on women, Work and Health,
Zacatecas, Mexico, October 2008).

Exploring gender differences in occupational
health science

Some decades ago, occupational health research was
criticized for either not studying women at all or just
“controlling” for gender in the analyses (1-3). In a
report from the World Health Organization in 2006
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(4), recommendations concerning research and policy
from a gender perspective were presented. The authors
suggested the adoption of new approaches, for example,
by collecting gender-disaggregated data on work-related
exposures including within the informal economic and
the domestic spheres. They also recommended that
interdisciplinary research with strong epidemiological,
biological, and social science components be carried
out.

Since the 1990s, many researchers have made
important contributions that have helped to strengthen
the gender perspective in occupational health science.
Women are now included in most studies, the choice of
variables regarding both exposures (such as psychosocial
factors and unpaid work) and outcomes (such as mus-
culoskeletal and psychological symptoms) being more
relevant to, and having a greater impact on, women.
The advantages and disadvantages of gender-integrated
(controlling for gender and including interactions in the
model) and gender-segregated (stratifying by gender)
analyses have been tested. It is recommended that the
analyses be stratified by gender so that gender-specific
risk factors can be revealed and possible mechanisms
underlying the associations among gender, risk factors
and health can be explored (3). These developments
are important, but they do not solve all the problems of
comparing women and men, nor do they take contextual
factors into account.

The dominant type of analysis is still multivari-
ate regression. Gender-integrated analyses, including
contextual factors and interactions between determinants
and gender, are problematic since such models would
have to include so many variables that power may be
lost and gender-specific risk factors may go undetected.
Gender-stratified analyses contribute with knowledge on
gender-specific risk factors. However, gender compari-
sons are difficult and therefore have implications with
regard to interventions if different risks are shown for
women and men.
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The main problem is that multivariate regression is
a variable-oriented and reductionistic approach. One
disadvantage of adopting such an approach lies in the
questionable generalizability of the results. Certain well-
known risk factors may not have the same association
with health for all women and men regardless of the con-
text. Another disadvantage lies in the difficulty of ex-
ploring the impact of contextual conditions. Discussions
about methods and analysis strategies in epidemiology
have taken place both nationally and internationally,
and “risk-factor epidemiology” is still predominant (5).
The risk factors identified in traditional epidemiological
studies reinforce an individualistic perspective when
applied to risk-factor modification (6, 7). Questions such
as “Where are the risk factors located?” and “What do
they mean in different contexts?” are difficult to answer
from analyses based on a variable approach.

Contextual and comprehensive approaches

If the context is to be taken into account, there are
several alternatives to the traditional variable-oriented
approach. Relevant structural factors that may have an
impact on how women’s and men’s working and living
conditions are shaped should be sought in order to un-
derstand how these in turn affect health. We also need to
take the complexity of women’s and men’s working and
living conditions into account by applying an analysis
strategy that is multifaceted and comprehensive. These
two strategies are illustrated in figure 1.

Multilevel analysis

Organizations are mediators between societal chang-
es and individuals. There are theoretical support and
empirical evidence for organizational determinants
of job stress (8—10). An organizational approach in
occupational health studies facilitates evaluations of
exposure-outcome relationships in the light of contex-
tual (higher-level factors); in other words, potential
effect modification can be estimated. The organization
of work at the workplace level and work practices at
the individual level are significantly interdependent. It
is more or less taken for granted that the organization
matters, but very little is known about which organiza-
tional factors are the most important or what the extent
of the impact will be on variance at an individual level.
If there are systematic differences in the organization of
work between sectors of the labor market, there are also
systematic differences in working conditions that would
affect women and men differently since the labor market
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is gender segregated. For example, if negative changes
are implemented in female- but not male-dominated
sectors, the result would be deteriorated work condi-
tions and increased ill-health for the female compared
with the male workforce. Such a trend has been taking
place in Sweden since the mid-1990s (11). Therefore,
structural factors should be sought in the organization
of work in different industries or sectors of the labor
market rather than only explanations being sought for
ill-health at the individual level.

The integration of organizational-level data in oc-
cupational health science facilitates the use of research
results that can be used for intervention and prevention.
The main target for interventions should be the work-
place, as it is an arena in which action can be taken
that has an impact on many employees. When aiming
to identify risk factors and using the knowledge for
intervention and prevention, factors describing condi-
tions at the organizational level have to be taken into
account (8, 9, 12).

A contextual and organization-oriented approach
in the search for explanations to gender differences in
health can be conducted in several ways. One method
is to use multilevel analyses of large samples of work-
places and employees. Multilevel modeling has become
increasingly common in public health and occupational
health science. Such a methodology is recommended
when data are hierarchically ordered, such as for indi-
viduals in communities or workers in workplaces. With
the application of multilevel modeling, contextual fac-
tors are taken into account and result in more precise
estimates of the impact of exposures than traditional
regression analyses in which contextual factors (such
as the labor market and organizational conditions) are
disaggregated to the individual. Even more important is
the fact that determinants can be sought “upwards” in
structural conditions in the workplace, the sector, and
society.

One advantage of multilevel analysis is that compo-
sitional effects can be detected, that is, the compositions
of individuals who are grouped together in the same
context (eg, the workplace). In multilevel analyses, the
effect of being a woman or a man in a female-gendered
situation can be determined, and likewise in a male-
gendered situation (13-15).

In social and public health sciences, many studies
investigating the impact on health of, for example,
neighborhood characteristics have explored gender
differences (16, 17). In organizational research, mul-
tilevel modeling is common nowadays. However, gen-
der differences in working conditions and health have
been explored only in a couple of Swedish studies.
In the so-called MOA study (modern work and living
conditions for women and men), this methodology
was applied (18, 19). In the Healthy Workplace study,
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researchers further developed the same approach by
applying multilevel analyses for exploring risk factors
for health and health outcomes (20). Together, these two
studies identified several structural and organizational
characteristics that affect women and men differently
and contribute to increased gender differences in work
conditions and health risks. The multilevel analyses
showed, for example, that there was less influence over
work in female-dominated workplaces than in male-
dominated ones and less development opportunities for
women in male-dominated ones (18, 19, 21, 22). Both
women and men were affected in a similar way when
they worked at the same workplace and in the same
sector. However, there were indications that the gender
in the minority was more significantly affected (18, 19).
The results can be interpreted as illustrations of how
gender is constructed in work organizations. The results
from the multilevel analyses were confirmed and more
thoroughly investigated in qualitative studies (23, 24).
The following are factors that differed systematically be-
tween male- and female-dominated organizations at the
workplace level: (i) managerial strategies (active versus
passive), (ii) principles for the control and measurement
of goal fulfillment, (iii) work schedules, hours of work,
and job contract, (iv) resource allocation, (v) arenas for
dialogue and participation, (vi) division of work (vertical
and horizontal), (vii) rationality for actions and priorities
of job tasks, and (vii) communication cultures.

Cluster analysis

Occupational health psychology experts have called for
contextual, comprehensive, and ecological approaches
to stress models and prevention strategies (25). When
working and living conditions are studied from a com-
prehensive and holistic perspective, the whole situation
— both within and outside paid work — is taken into
account. Adopting a holistic perspective means that
information on social, psychological, ergonomic, physi-
cal, and chemical conditions in both work and non-work
activities can be integrated into the same analysis. Thus,
a situation reflecting a wide range of aspects of each
person’s work and living conditions constitutes the unit
of analysis.

Pattern analysis is an overall concept for multivariate
techniques aimed at analyzing multifaceted phenomena
and identifying groups of observations with similar
characteristics. Cluster analysis is one of the most com-
monly used techniques. This method seeks a solution
with “between-group” differences as large as possible
and simultaneously with “within-group” differences as
small as possible with regard to all variables included
in the cluster analysis (26, 27).
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Pattern, or cluster, analysis contributes with “im-
ages” of contexts and situations rather than abstract
phenomena. This type of knowledge forms a basis for
action, and facilitates understanding and application
for practitioners, experts, and policy-makers working
with interventions and prevention in working life. Arvid
Carlsson, the Nobel Prize winner in medicine in 2000,
said that pattern analysis “. . . is like how our brain
works. The brain has a unique ability to see patterns
in order to recognize for example a face. In a similar
manner, we collect all available data and analyse them
simultaneously. This is how new associations and
patterns are discerned that otherwise would have been
disguised for us” (28).

Cluster analyses are often used in generating hypoth-
eses but can, in combination with other methods, be used
for testing hypotheses and deepening the knowledge of
complex associations. Cluster analysis is particularly
suitable when focusing on settings rather than risk fac-
tors (29). With such a method, gender stereotyping is
avoided, as several different types of situations for both
men and women are identified. The comprehensive and
holistic approach is useful when the research questions
are “what”, “where”, and “who”. In this manner, risk
situations and health-promoting situations are identified
as opposed to specific risk factors. This is a way to find,
for example, target groups for intervention since groups
of individuals with different health risks are defined
directly from the study population. Traditional epide-
miological methods identify specific exposures that are
hazardous to health. With such an approach, there is still
a long way to go towards identifying contexts in which
these risk factors are the most prevalent.

Empirical studies

For some time now, cluster analysis has been used in
public health science and other disciplines, such as
psychology, sociology, biology, and economics. For
example, cluster analyses contributed to an increased
understanding of the complex relationship between work
and private life for women and men (30, 31). Cluster
analysis has been used for the identification of patterns

of development of deviant behavior among young adults
(32). Within health sciences, cluster analyses have
been used to identify different types of musculoskeletal
pain syndromes (33). Analyses of associations between
patterns of well-being and social circumstances have
resulted in more evident and stronger associations than
a traditional variable approach (34). The MOA project
(35) aimed at developing a multivariate approach to
occupational health studies that is: (i) capable of identi-
fying groups with similar work conditions, (ii) relevant
for studies of associations between work and living
conditions, and health, and (iii) appropriate as a basis
for preventive actions. Cluster analyses were applied to
a variety of aspects of work and living conditions. The
technical procedure for the cluster analysis has been
described elsewhere (35).

The focus was very broad, covering both the pri-
vate and the work spheres. The final analysis produced
eight clusters, denoted according to their best-defining
characteristic (ie, “decent”, “boundary-less”, “locked”,
“exposed”, “heavy and monotonous”, “changed”, “mo-
bile”, and “restrained”). The next step was to seek an
answer to the question: “Where are the clusters found?”
This step was addressed by investigating whether the
clusters congregated in specific areas of the labor mar-
ket, such as specific industrial sectors, trades, occupa-
tions, and types of work organizations. Furthermore,
the clusters were compared with reference to individual
characteristics, such as demographic data and lifestyle
factors. Finally, the investigation focused on whether
there were differences between the clusters regarding
health. The following three ill-health variables were
tested: (i) psychological distress, (ii) an index of mus-
culoskeletal symptoms, and (iii) a questionnaire item
on self-reported general health. The overall model is
presented in figure 2.

The clusters differed with regard to “what” charac-
terized work conditions, “where” in the labor market
they were found, and “who” were clustered in these
groups. The holistic approach revealed conditions that
were important for health and had a higher explanatory
power in relation to ill-health than the application
of socioeconomic groupings or the demand-control-

2. Where are the
clusters?

1. What are the
characteristics of the
clusters?

3. Who are found in the
clusters?

Labour market
Workplace
Occupations

The individual's living and
working conditions

Demographics
Lifestyle

Figure 2. Analysis model with a holistic and
comprehensive approach (the MOA study).

4. Consequences
Health and ill-health
income
work-life balance
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support model. It showed how psychosocial, ergonom-
ic-physical, and occupational hygiene factors combine
and interact to create settings with different risks of
ill-health (35).

The same model was used in a subsequent study
aimed at identifying target groups for the prevention of
musculoskeletal disorders (36). This study assessed 15
variables on ergonomic physical exposures, psychoso-
cial exposures, worktime, and demands, and physical
effort in the domestic domain. It identified 11 clusters
that differed with regard to health risks, demographic
data, and physical training. A follow-up study analyzed
responses to a questionnaire five years from baseline
(37). The aim was to investigate whether different com-
binations of work and living conditions are associated
with neck—shoulder or low back disorders and identify
target groups for the prevention of musculoskeletal
disorders. Logistic regressions were used to determine
whether the 11 clusters from the baseline study differed
with regard to musculoskeletal disorders. The results
showed that gender-specific working and living condi-
tions (both male- and female-dominated) were associ-
ated with increased risks. The conclusion was that, by
classifying individuals via a broad variety of exposures,
the contextual method facilitates a selective approach
for preventive actions in the most appropriate target
groups (37).

The contextual and comprehensive approach,
developed in the MOA study has also been applied in
a cohort survey study (38). Cluster analysis was per-
formed with ten indices on: (i) hours of paid and unpaid
work, (ii) time for recreation, (iii) work schedule, (iv)
physical workload, (v) mental demands, (vi) emotional
demands at work, (vii) time-boundness, (viii) learning
possibilities, (ix) influence, and (x) development at
work. The cluster analysis identified 13 clusters which
were compared with regard to structural factors, demo-
graphic factors and consequences. The results showed
that gender and class were interrelated and helped to
explain risks and possibilities for different groups.
Gender differences were mainly explained by the fact
that women and men were found in different clusters.
Men in the female-dominated situations had similar
negative experiences as women in minority situations.
Regardless of the socioeconomic position, situations
typical for women had the highest risks of ill-health
and low salary. Situations typical for men with a low
level of education had increased risks of low employ-
ability and job satisfaction. Many highly educated men
experienced a very healthy situation at work and were
found in higher, male-dominated positions or in male-
dominated industries. The best situation was, however,
found in gender-mixed situations.

Hérenstam

Comments on the method

To enable the interpretation of the emerging clusters, it
is important to carefully choose the data to be included
in any cluster analysis. If the results are intended to be
used as a basis for intervention, a contextual approach
is necessary. The use of this approach implies that pri-
ority be given to aspects that are possible to address.
Accordingly, it is important to exclude individual char-
acteristics in the cluster analysis (such as gender, age,
and ethnicity) in the search for situations in worklife
which bear different health risks. Instead, on the basis
of both women’s and men’s situations, clusters are
compared with regard to demographic data, such as
the distribution of women and men, age, and education
level. If this procedure is adopted, structuring processes
can be discovered if there are systematic differences in
the distribution between the clusters. This possibility
relates to the preceding discussion about where to look
for explanations of ill-health, namely, “upstream” or
“downstream” (14). The aforementioned strategy was
to look primarily for “upstream” explanations (such as
organizational and labor market conditions). The main
advantage of a cluster analysis is that it is an alternative
way of classifying complex data. The method illustrates
situations and groups, rather than specific factors, and
facilitates the detection of factors that may have differ-
ent impacts in varying situations. Furthermore, practi-
tioners and policy-makers can more easily interpret and
understand the presentation of situations rather than
factors and abstract variables unrelated to the context.
Therefore, results from pattern analyses inspire reflec-
tion and active participation in intervention. The main
disadvantage is that pattern analysis is an explorative
method. It has to be supplemented with other methods
in order to test hypotheses and investigate statistical
associations with health outcomes. Consequently, this
method does not replace traditional epidemiological
methods, rather it complements them.

Discussion

As the labor market is gender segregated, women and
men are exposed to different risks. There are differences
in working conditions and health based on gender, age,
ethnicity, and social class in most studies. These dif-
ferences cannot only be explained by traditional meth-
odological approaches. If we take gender segregation
into account, the studies referred to in this discussion
paper show systematic, structural conditions that affect
women and men differently. Therefore, it is valuable to
take a contextual perspective in studies of risk factors
for women and men when the effect of work and living
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conditions is analyzed and understood with respect to
the health of both genders.

The main advantage of applying multilevel analysis
is that determinants of differences in health, for ex-
ample, between women and men, can be sought on a
higher level in contextual factors, such as in organiza-
tions or communities. This methodology facilitates
the avoidance of an individualization of risk factors
that might disguise gendering factors and processes in
working life. However, when searching databases, we
found that multilevel analyses are very rare in studies
on the organizational impact of gender differences
on working conditions and health. Nevertheless, the
method is well-suited to the detection of interac-
tions between, for example, gender composition in the
workplace and other factors such as individual gender
(13-15). In public health studies, as well as in educa-
tion science, these types of research questions are very
common when the impact of the context on gender
differences is explored with respect to the outcome.

A holistic and comprehensive perspective contributes
to a deepened understanding of how gender, class, and
ethnicity together lead to different positions in working
life. A cluster analysis can visualize variations in wom-
en’s and men’s situations in working life instead of gen-
eralizing risk factors for all women and men. It means
that this type of analysis approach can contribute to the
solution of some of the problems of comparing women
and men in occupational health studies. In addition, this
type of analysis facilitates the use of research findings in
intervention and prevention in working life.

A cluster analysis regards and handles a great num-
ber of variables simultaneously. The analysis does not
identify risk factors, instead, situations are identified
that can be used in traditional regression analyses as
indicators for situations that constitute different risks for
ill-health (or are dissimilarly health promoting).

In applied occupational health science, contextual
analyses (such as multilevel modeling) and holistic,
comprehensive analyses (such as cluster analysis)
are in line with “good practice”. Some of the most
efficient strategies for the successful prevention of
ill-health identified in research include adequate risk
analysis and intervention measures adapted to actual
problems (39, 40). If actions are initiated at a con-
textual level, knowledge is required concerning what
characterizes at-risk groups and where these groups
are located. Such preventive strategies may be even
more efficient than traditional risk-factor modifications
(7). Accordingly, a holistic, multivariate approach that
seeks complex patterns of relations and a contextual
approach, including organizational-level conditions,
that seeks contextual, higher level determinants can be
valuable complements to a traditional risk-identifying
approach.

Concluding remarks

Contextual and comprehensive analyses such as the two
approaches presented in this discussion paper are par-
ticularly suitable when comparing male and female risk
factors for health in working life. They also can act as a
guide in the development of preventive action. Both ap-
proaches enable the identification of gender-structured
situations and facilitate an understanding of differences
among women and men. Empirical studies grounded in
these approaches highlight the importance of consider-
ing gender composition in both the workplace and the
sector when exploring risk factors for health.
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