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Objectives   The aim of this study was to examine whether differences in male and female occupations and 
workplaces explain gender differences in self-certified (1–3 days) and medically confirmed sickness absence 
episodes of various lengths (≥4 days, >2 weeks, >60 days). Analyses in the main ICD-10 diagnostic groups were 
conducted for absence episodes of >2 weeks. Furthermore, we examined whether the contribution of occupation 
is related to different distributions of female and male jobs across the social class hierarchy.

Methods   All municipal employees of the City of Helsinki at the beginning of 2004 (N=36 395) were followed-
up until the end of 2007. Conditional fixed-effects Poisson regression was used to control for differences between 
occupations and workplaces. 

Results   Controlling for occupation accounted for half of the female excess in self-certified and medically 
confirmed episodes lasting >60 days. In the intermediate categories, this explained about one third of the female 
excess. The effect of workplace was similar but weaker. Occupational and workplace differences explained the 
female excess in sickness absence due to mental and behavioral disorders, musculoskeletal diseases, and respi-
ratory diseases. The effect of occupation was clearly stronger than that of social class in self-certified absence 
episodes, whereas, in medically confirmed sickness absence episodes, gender differences were to a large extent 
related to social class differences between occupations.

Conclusions   Differences between occupations held by women and men explain a substantial part of the 
female excess in sickness absence. Mental and behavioral disorders and musculoskeletal diseases substantially 
contribute to this explanation.
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In the Scandinavian countries and most of the rest of 
Europe, women have higher rates of sickness absence 
than men (1–3). Finland is no exception, with women 
showing higher rates irrespective of the length of the 
absence (4). However, the gender gap is larger for short 
absence episodes and tends to narrow with longer epi-
sodes. Studies from other countries have equally shown 
that women tend to have more sickness absence episodes 
of all lengths, although the female excess varies some-
what between the studies (5–7). 

Working conditions are one potential source of the 
gender differences in sickness absence. Because the 
labor markets are strongly segregated into male and 

female occupations (8), work tasks and working condi-
tions may differ substantially between men and women, 
and gender differences in sickness absence may be 
due to different types of work carried out by women 
and men. Women are more often in lower white-collar 
positions while men more often occupy upper white-
collar and managerial but also blue-collar positions 
(9). Women have lower average salaries than men and 
many female-dominated occupations tend to be less 
prestigious and have fewer promotion opportunities than 
male jobs (10). In addition to such vertical differences, 
there are also horizontal differences between male and 
female occupations. More often than men, women work 
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in clerical, service, and sales work, as well as nursing, 
childcare, and teaching (8). Male and female jobs at 
the same level in the occupational class structure may 
thus differ in working conditions, typical work tasks, 
and the rewards that they offer. Although such gender 
differences should not be exaggerated, female jobs have 
been reported to include fewer learning opportunities, 
more monotonous work tasks, and less decision-making 
and independent planning than male jobs (11). Occupa-
tions held by men often are physically more demand-
ing, although many female jobs are also characterized 
by physically strenuous work tasks. Women have also 
been found to report a larger number of adverse work 
characteristics than men (12).

Women and men not only often have different occu-
pations, but they are also unequally clustered into work-
places. Working conditions at the workplace level are 
potentially important predictors of sickness absence 
(13, 14). Poor workplace climate has been shown to be 
associated with sickness absence (15). There may also 
be cultural differences between workplaces that affect 
sickness absence behavior among the employees (16). 
Both occupations and workplaces may thus involve 
varying conditions that expose women and men to dif-
ferent health hazards and differ with regard to the work 
ability they presuppose. In particular, adverse working 
conditions may affect the risk of musculoskeletal dis-
eases, psychiatric symptoms, and injury that occur fre-
quently among middle-aged populations and constitute 
major reasons for sickness absence. 

The contribution of working conditions to gender 
differences in sickness absence can be examined in 
various ways. One approach is to adjust statistically 
for various working conditions and assess whether the 
adjustment narrows or even eliminates the gender dif-
ferences (4, 17). A limitation of this procedure is that 
all working conditions cannot be measured or can be 
measured only partially. If the measurement of working 
conditions is inadequate, their effects are likely to be 
underestimated. 

Another approach is to examine women and men 
who work in the same occupations. Previous studies have 
examined whether those working in typical occupations of 
the opposite gender, such as male nurses or female metal 
workers, have equally high sickness absence rates as the 
majority gender in these occupations (18, 19). Similar 
levels of sickness absence among women and men would 
suggest that working conditions rather than gender affect 
the sickness absence rates. A limitation of this approach is 
that those working in typical occupations of the opposite 
gender are likely to be a selected group and may not be 
representative of all employed women and men. 

A third approach is to use fixed-effect regression 
analysis to control for working conditions across the 
whole range of occupations (or workplaces) (6, 20). In 

this approach only employees who work in the same 
occupations are compared and between-occupation 
variation is omitted. An advantage of this procedure 
is that the individuals compared are identical with 
respect to all occupational characteristics, irrespec-
tive of whether those characteristics can be measured 
or not. The procedure gives an overall estimate of the 
extent to which there are gender differences in sickness 
absence that are not due to occupational or workplace 
differences. Comparison of fixed-effects estimates with 
those of ordinary regression shows how much occupa-
tion and workplace contribute to the gender differences 
in sickness absence. However, the particular working 
conditions (or other factors that people in same the 
occupations or workplaces may share) leading to these 
differences cannot be identified. 

In this study, using prospective register data from the 
City of Helsinki employees, we applied the fixed-effect 
approach to examine differences between women’s and 
men’s occupations and workplaces as possible explana-
tions for gender differences in sickness absence.

Our specific aims were to examine whether: (i) gen-
der differences in sickness absence episodes of various 
lengths are explained by differences in women’s and 
men’s occupations or workplaces; (ii) controlling for 
occupation or workplace has similar effects on gender 
differences in sickness absence resulting from differ-
ent diagnoses; and (iii) the contribution of occupation 
to gender differences in sickness absence is related to 
vertical differences in women’s and men’s occupations 
(ie, occupational social class).

Methods

As the capital of Finland, Helsinki has 578 000 inhabit-
ants (1 024 000 in the greater Helsinki area). The munic-
ipality of the City of Helsinki is the largest employer in 
the country, providing jobs for approximately 40 000 
people (21). Of these employees, 74% are women. There 
are a large number of different blue- and white-collar 
occupations within various branches such as social and 
healthcare, education, cultural services, public transpor-
tation, environmental and technical maintenance, and 
public administration. 

Data for our study were derived from the employer’s 
registers of the City of Helsinki. The target population 
included all permanent and temporary employees on 
1 January 2004 (N=36 395) who were followed-up until 
the end of 2007 or until the work contract terminated. 
The number of sickness absence episodes during the 
follow-up period was used as the outcome variable. 
We examined separately self-certified (1–3 days) and 
medically confirmed absence episodes of various lengths 
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(≥4 days, >2 weeks, and >60 days). Absence due to sick-
ness of a dependent child or own accident or injury at 
work were excluded. Other interruptions such as maternal 
or parental leaves were subtracted from the follow-up 
time. The overall number of person-years in the analyses 
was 104 959 with a mean follow-up time of 2.9 years. 

The City of Helsinki personnel register does not 
include diagnoses for sickness absence episodes. These 
diagnoses were linked to the data from the register of the 
Social Insurance Institution of Finland using a personal 
identification number. This register is used for reimburse-
ment purposes and it only includes diagnoses for sickness 
absence episodes >9 weekdays. We therefore used this 
information to derive diagnoses for absence episodes of 
>2 weeks. A diagnosis was found for 93% of the sick-
ness absence episodes in the City of Helsinki registers. 
We examined the main diagnostic groups including >500 
sickness absence cases during the follow-up: neoplasms 
(ICD C00–D48, 718 episodes), mental and behavioral dis-
orders (F00–F99, 3103 episodes), diseases of the nervous 
system (G00–G99, 622 episodes), circulatory diseases 
(I00–I99, 703 episodes), respiratory diseases (J00–J99, 
882 episodes), diseases of the digestive system (K00-
K93, 688 episodes), musculoskeletal diseases (M00-M99, 
4154 episodes), injury at leisure time (S00–T98, 1775 
episodes), and other (O00–O99, 2279 episodes, including 
537 pregnancy-related diagnoses).

Occupations were based on the job title as found 
in the City of Helsinki register, including occupations 

such as assistant nurse or elementary school teacher. 
Workplaces were based on the City of Helsinki’s admin-
istrative division of departments and their sub-units. It 
should be noted, however, that some of the workplaces 
defined in this way, like dental care of the southern 
Helsinki district, may be physically located at several 
clinics that could not be separated for the purpose of this 
study. Table 1 gives more details about the occupations 
and workplaces. Occupational social class was classified 
into six hierarchical categories: managers, profession-
als, semi-professionals, routine non-manual employees, 
skilled manual workers, and unskilled manual workers. 
The classification was made on the basis of qualifica-
tions required for the job, supervisory status, and posi-
tion of the job in the organizational hierarchy (22).

Statistical analysis

The number of sickness absence episodes among women 
and men were first calculated in five-year age groups for 
descriptive purposes. Rates of absence episodes of dif-
ferent lengths are reported per 100 person-years.

The baseline model without occupation or workplace 
was estimated with ordinary Poisson regression. Condi-
tional fixed-effects Poisson regression (23) was used to 
examine how controlling for occupation and workplace 
affect gender differences in sickness absence. Differences 
in the individual follow-up times were taken into account 
using the logarithm of the time until censoring as the 

Table 1. Descriptive information of all employees of the City of Helsinki on 1 January 2004 and the two study populations including 
gender-mixed occupations or workplaces and gender-mixed occupation–workplace (O–W) combinations only.

	 All employees	 Study population 1: 	 Study population 2: 
		  gender-mixed 	 gender-mixed 
		  occupations & workplaces	 O–W combinations 

	 Women a	 Men b	 Women a	 Men b	 Women c	 Men d

	 (N=28 346)	 (N=8049)	 (N=27 797)	 (N=7357)	 (N=20 134)	 (N=6484)

	 N	 Mean size	 N	 Mean size 	 N	 Mean size	 N	 Mean size	 N	 Mean size	 N	 Mean size

Occupations 	 228	 124 	 214	 38	 196	 141	 196	 38	 ··	 ··	 ··	 ··

Workplaces 	 343	 83 	 323	 25 	 317	 88 	 317	 23	 ··	 ··	 ··	 ··

O–W combinations 	 2889	 10	 1594	 5 	 ··	 ··	 ··	 ·· 	 1034	 19 	 1034	 6

Number of episodes/100 person-years
  Self-certified	 202	 ··	 130	 ··	 202	 ··	 131	 ··	 205	 ··	 138	 ··
  Medically confirmed
	 ≥4 days	 98	 ·· 	 64	 ··	 99	 ·· 	 60	 ··	 100	 ·· 	 62	 ··
	 >2 weeks	 24	 ·· 	 17	 ··	 24	 ··	 16	 ··	 24	 ··	 16	 ··
	 >60 days	 4.9	 ·· 	 3.9	 ··	 4.9	 ··	 3.7	 ··	 4.7	 ·· 	 3.6	 ··

Percent employees
	 Permanant	 77	 ·· 	 83	 ··	 77	 ··	 82	 ··	 75	 ··	 80	 ··
	 Full-time 	 91	 ·· 	 94	 ··	 91	 ··	 94	 ··	 91	 ··	 94	 ··

a Mean age 43.6 years, standard deviation 10.9.
b Mean age 44.2 years, standard deviation 10.4.
c Mean age 42.9 years, standard deviation 11.0.
d Mean age 43.6 years, standard deviation 10.4.
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offset. Bootstrap confidence intervals with 200 replica-
tions were calculated to handle for overdispersion (24).

In fixed-effect methods, the variation between units 
– in this case occupations and workplaces – is ignored 
and only the within-unit variation is examined. The 
advantage of this method is that the between-unit varia-
tion may be contaminated by unmeasured occupational 
and workplace characteristics that vary between the 
units. Ignoring the between-unit variation will ensure 
that the compared units are identical with respect to 
all stable characteristics, whether those characteristics 
can be measured or not. A disadvantage is that the 
standard errors are likely to increase because part of 
the data will be discarded. However, this is not a seri-
ous problem when the analyzed population is large. 
In the original data, consisting of all permanent and 
temporary employees, there were 246 occupations and 
349 workplaces. Because only within-unit variation was 
used, all single-gender occupations and workplaces were 
excluded, which yielded 196 occupations (mean size 
179, range 2–1760) and 317 workplaces (mean size 111, 
range 2–817). In all analyses, only both gender-mixed 
occupations and workplaces are included.

Cross-classified occupation–workplace combinations 
were further examined as this provides the most detailed 
control for job and workplace characteristics. However, 
since only gender-mixed units are used in the analyses, a 
large proportion of occupation–workplace combinations 

were excluded. In the original dataset, there were 3459 
occupation–workplace combinations of which 1034 
(mean size 26, range 2–775) included both women and 
men. Table 1 compares the original dataset and the two 
study populations used in the analyses including gender-
mixed occupations or workplaces and occupation–work-
place combinations only. Even if up to two thirds of the 
original occupation–workplace combinations and one 
fourth of persons in these combinations were excluded, 
all populations are very similar with respect to sickness 
absence among women and men. 

To control for vertical differences between male 
and female occupations, occupational social class was 
included in the analysis as a categorical variable. By 
subtracting the effect of occupational social class from 
that of detailed occupation, one can separate the hori-
zontal differences that exist between occupations that 
are at the same level in the social class structure. All 
analyses were carried out using STATA 9.2 (StataCorp 
LP, College Station, TX, USA).

Results

Table 2 presents the number of sickness absence epi-
sodes of different lengths per 100 person-years strati-
fied by age group and gender. During the follow-up 
period, the occurrence of sickness absence episodes 
of all lengths was higher among women than men. 
However, the gender differences were smaller in lon-
ger absence episodes. Self-certified absence episodes 
of 1–3 days were more common among younger age 
groups, whereas those of >2 weeks and >60 days were 
more common among older employees. In self-certified 
absence episodes, gender differences were slightly more 
pronounced in the older age groups, while in medically 
confirmed absence episodes the opposite held true. 

Table 3 presents the effects of controlling for occu-
pation, workplace, and their combination on gender 
differences in sickness absence episodes of different 
lengths using the fixed-effect approach. Women had 
54% higher age-adjusted occurrence of self-certified 
sickness absence than men. Controlling for occupation 
explained half of this gender difference. Controlling for 
workplace also explained the difference but less so than 
occupation. Controlling for the occupation–workplace 
combination had about the same effect as controlling 
for occupation only.

In medically confirmed sickness absence episodes 
of ≥4 days, women had 63% higher age-adjusted occur-
rence than men. Controlling for occupation explained a 
third of this difference. As with self-certified absence 
episodes, controlling for workplace had smaller effect 
than occupation and controlling for the occupation–

Table 2. The number of self–certified and medically confirmed 
sickness absence episodes of different lengths (per 100 person 
years) by age-group and gender.

Gender	 N		  Medically confirmed

	 ≥4 days	 >2 weeks	 >60 days

Women (age in years)

	 18–24	 1188	 176.3	 71.0	 11.0	 1.1
	 25–29	 2353	 261.0	 99.0	 20.4	 2.9
	 30–34	 2939	 254.3	 109.0	 23.8	 3.6
	 35–39	 3748	 230.9	 97.7	 20.2	 3.4
	 40–44	 4127	 215.7	 95.7	 20.9	 3.6
	 45–49	 4253	 203.0	 98.8	 24.0	 4.7
	 50–54	 4101	 187.8	 108.0	 29.0	 6.4
	 55–59	 4129	 159.0	 93.9	 27.7	 7.1
	 ≥60	 1508	 126.0	 79.7	 25.1	 6.1
All ages	 28 346	 202.0	 98.4	 24.1	 4.9

Men (age in years)

	 18–24	 165	 123.3	 37.8	 6.2	 2.4
	 25–29	 558	 188.7	 62.3	 11.0	 1.3
	 30–34	 895	 178.5	 61.7	 12.1	 2.4
	 35–39	 1209	 169.3	 65.5	 13.8	 2.8
	 40–44	 1257	 137.5	 68.8	 16.6	 3.1
	 45–49	 1146	 121.9	 64.8	 17.9	 3.8
	 50–54	 1145	 112.3	 73.5	 20.8	 4.6
	 55–59	 1203	 81.0	 56.6	 19.9	 6.7
	 ≥60	 471	 51.5	 38.8	 15.8	 5.3
All ages	 8049	 129.8	 63.7	 16.7	 3.9

		  Self– 
		  certified
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workplace combination had a similar effect as control-
ling for occupation only. Analyzing absence episodes 
of >2 weeks essentially resulted in the same findings 
except that the age-adjusted baseline association was 
slightly weaker. For absence episodes of >60 days, the 
gender differences were again smaller. Controlling for 
occupation now explained more than half of this asso-
ciation. Controlling for workplace had a slightly weaker 
effect than occupation. Controlling for the occupation–
workplace combination did not account for more of the 
differences than controlling for occupation only. 

Table 4 presents the effects of controlling for occu-
pation, workplace, and their combination on gender 
differences in sickness absence in the main diagnostic 
groups. The analysis concerns absence episodes of >2 
weeks, for which diagnoses were available. Women 
had higher occurrence of sickness absence in all main 
diagnostic groups except circulatory diseases, diseases 
of the digestive system, and injury. The female excess 
was highest in neoplasms with nearly three times more 
sickness absence episodes than men, while in the other 
diagnostic groups the relative risk varied between 1.5–2. 
Pregnancy-related diagnoses accounted for half of the 

female excess in the residual category of “other dis-
eases”. In the case of mental and behavioral disorders, 
respiratory diseases, and musculoskeletal diseases, con-
trolling for occupation attenuated the female excess in 
sickness absence. In neoplasms, diseases of the nervous 
system, and “other diseases”, the differences tended to 
increase when controlling for occupation. Controlling 
for workplace again had weaker effect than controlling 
for occupation. The female excess in sickness absence 
due to mental and behavioral disorders, diseases of the 
nervous system, respiratory diseases, and musculosk-
eletal diseases attenuated. Controlling for the occupa-
tion–workplace combination generally had a fairly 
similar effect as controlling for occupation only. In the 
diagnostic groups with a male excess, controlling for 
occupation, workplace, and their combination gener-
ally had only small effects and the differences tended 
to increase rather than decrease. Excluding pregnancy-
related diagnoses from “other diseases” did not change 
the contribution of occupation or workplace to the 
gender differences in this category.

We finally examined whether controlling for detailed 
occupation had a larger effect on gender differences in 

Table 3. The effect of controlling for occupation, workplace and their combination (O–W) using the fixed effect (FE) on gender differences 
in sickness absence episodes of different lengths. Rate ratio (RR) for sickness absence risk among women as compared to men (RR for 
men 1.00) after adjustment for age. [95% CI= 95% confidence interval]

	 Self–certified	 Medically confirmed

	 ≥4 days	 >2 weeks	 >60 days

	 RR	 95% CI	 RR	 95% CI	 RR	 95% CI	 RR	 95% CI

Baseline	 1.54	 1.49–1.59	 1.63	 1.56–1.69	 1.53	 1.46–1.62	 1.30	 1.18–1.43
FE occupation	 1.27	 1.21–1.34	 1.41	 1.35–1.48	 1.36	 1.26–1.47	 1.12	 1.01–1.24
FE workplace	 1.36	 1.28–1.43	 1.59	 1.41–1.57	 1.41	 1.31–1.51	 1.19	 1.03–1.36
FE O–W combination	 1.25	 1.19–1.31	 1.42	 1.34–1.48	 1.35	 1.24–1.46	 1.14	 0.98–1.31

Table 4. The effect of controlling for occupation, workplace and their combination (O–W) using the fixed effect (FE) on gender differ-
ences in sickness absence of >2 weeks in the largest diagnostics categories. Rate ratio (RR) for sickness absence risk among women as 
compared to men (RR for men 1.00) after adjustment for age. [95% CI= 95% confidence interval]

Diagnostic category	 Baseline	 FE occupation	 FE workplace	 FE O–W combination 

	 RR	 95% CI	 RR	 95% CI	 RR	 95% CI	 RR	 95% CI

Neoplasms	 2.88	 2.17–3.83	 3.35	 2.33–4.80	 3.14	 2.32–4.25	 3.23	 2.15–4.87
Mental & behavioral disorders	 1.56	 1.39–1.75	 1.20	 1.03–1.39	 1.44	 1.26–1.65	 1.17	 1.01–1.36
Diseases of the nervous system	 1.73	 1.31–2.30	 1.94	 1.45–2.61	 1.53	 1.09–2.13	 1.81	 1.32–2.49
Circulatory diseases	 0.86	 0.70–1.07	 0.91	 0.70–1.18	 0.83	 0.64–1.07	 0.80	 0.57–1.17 
Respiratory diseases	 1.79	 1.43–2.24	 1.45 	 1.12–1.88	 1.55	 1.22–1.98	 1.57	 1.18–2.06 
Diseases of the digestive system	 0.81 	 0.67–0.98	 0.73	 0.56–0.96	 0.85	 0.69–1.07	 0.74	 0.54–0.98
Musculoskeletal diseases	 1.87	 1.69–2.08	 1.61	 1.36–1.91	 1.61	 1.41–1.84	 1.58	 1.32–1.87
Injury at time of leisure	  0.94	 0.83–1.07	 0.85 	 0.71–1.01	 0.91	 0.78–1.05	 0.84	 0.69–1.02
Other diseases	 2.03	 1.72–2.39	 2.19	 1.79–2.66	 2.11	 1.78–2.49	 2.36	 1.92–2.91
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sickness absence than controlling for occupational social 
class only (table 5). Irrespective of the length of the 
absence, detailed occupation explained more of the gen-
der differences than occupational social class. In the case 
of self-certified sickness absence episodes, the explana-
tion by occupational social class was less than half of that 
by detailed occupation. In medically confirmed absence 
episodes, occupation accounted for a third more of the 
female excess than occupational social class. 

Discussion

A clear female excess was observed in sickness absence 
episodes of all lengths. The female excess was slightly 
larger in medically confirmed than self-certified absence 
episodes, but narrowed for longer medically confirmed 
absence episodes. 

The first aim of this study was to examine whether 
controlling for occupation, workplace, and their com-
bination would explain the female excess in sickness 
absence episodes of different lengths. Controlling for 
occupation explained half of the female excess in self-
certified and medically confirmed episodes lasting >60 
days. In the intermediate categories, about one third 
of the female excess was explained. Controlling for 
workplace also accounted for the gender differences 
but less than controlling for occupation. However, con-
trolling for the occupation–workplace combination had 
similar effect as controlling for occupation only. This 
suggests that while differences in women’s and men’s 
occupations contribute to the female excess in sickness 
absence, workplace has little impact when differences 
in occupations are taken into account. 

The second aim of this study was to examine 
whether controlling for occupation, workplace, and 
their combination would explain gender differences in 
sickness absence due to different diagnoses. A female 
excess in sickness absence was found in six of the 
nine diagnostic groups, but not in circulatory diseases, 

diseases of the digestive system, and injury. The female 
excess was largest in neoplasms, where breast cancer has 
a notable effect on female disease rates. Previous studies 
have also found female excess in sickness absence in 
most diagnostic groups (5, 25).

Controlling for occupation attenuated the gender 
differences in sickness absence due to mental and behav-
ioral disorders, musculoskeletal diseases, and respiratory 
diseases. Mental and behavioral disorders and musculo-
skeletal diseases are by far the largest diagnostic groups 
thus contributing substantially to the overall female 
excess in sickness absence. These are also the diagnos-
tic groups that one could plausibly expect to be most 
strongly associated with working conditions. More often 
than men, women work in lower white-collar occupa-
tions that tend to be characterized by lack of autonomy 
and tight schedules and may, therefore, be psychoso-
cially demanding. Women report symptoms of anxiety 
and depression more often than men (26, 27) and these 
are likely to be reflected in sickness absence levels. 
Many female occupations, for example in health services 
and kitchen work, involve physically heavy work tasks 
that predispose employees to musculoskeletal diseases. 

For mental and behavioral disorders, musculosk-
eletal diseases, and respiratory diseases, controlling 
for workplace attenuated the female excess in sickness 
absence similar to when controlling for occupation. In 
addition, the female excess in sickness absence due to 
diseases of the nervous system attenuated as well. Thus, 
in this diagnostic group, controlling for occupation and 
workplace had opposite effects. Also in sickness absence 
due to circulatory diseases and diseases of the digestive 
system, which had a slight male excess, the effects of 
controlling for occupation and workplace had opposite 
effects. However, in these diagnostic groups the effects 
of controlling for either occupation or workplace were 
rather weak. Controlling for the occupation–workplace 
combination generally had only a slightly larger effect 
than controlling for occupation only. 

Previous studies have shown that pregnancy may be 
an important reason for the female excess in sickness 

Table 5. Comparing the effects of social class (vertical differences in occupations) and detailed occupation on gender differences in sick-
ness absence episodes of different length. Rate ratio (RR) for sickness absence risk among women as compared to men (RR for men 
1.00) after adjustment for age. [95% CI= 95% confidence interval]

	 Self–certified	 Medically confirmed

	 ≥4 days	 >2 weeks	 >60 days

	 RR	 95% CI	 RR	 95% CI	 RR	 95% CI	 RR	 95% CI

Baseline	 1.54	 1.49–1.59	 1.63	 1.56–1.69	 1.53	 1.46–1.62	 1.30	 1.18–1.43
Social class	 1.43	 1.37–1.48	 1.49	 1.43–1.55	 1.42	 1.34–1.50	 1.18	 1.06–1.31
FE occupation	 1.27	 1.21–1.34	 1.41	 1.35–1.48	 1.36	 1.26–1.47	 1.12	 1.01–1.24 
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absence at least in the younger age groups (28, 29). In our 
study, diagnoses were available only for sickness absence 
episodes of >2 weeks. Within the diagnostic category 
of “other diseases”, pregnancy-related diagnoses were 
responsible for a half of the female excess in sickness 
absence, and excluding these diagnoses did not change 
the contribution of occupation and workplace to the 
gender difference found in this category. The data did not 
include information about family situation (past reproduc-
tive history, small children at home, marital status, or the 
like) and these factors could not be taken into account in 
this study. Our previous study based on questionnaire data 
showed that marital status and having small children in 
the family had no effect on gender differences in sickness 
absence irrespective of the length of the absence (4).

The third aim of this study was to examine the extent 
to which the effect of occupation is related to hierarchical 
differences between women’s and men’s jobs in the socio-
economic structure. In sickness absence episodes of all 
lengths, detailed occupation explained more of the gender 
differences than occupational social class. In self-certified 
absence episodes, the explanation by occupational social 
class was considerably smaller than detailed occupation, 
suggesting that horizontal segregation between occupa-
tions has a marked effect on the female excess in sickness 
absence. In medically confirmed absence episodes, the 
proportion explained by occupational social class was 
closer to that accounted for by occupation, suggesting 
that the explanation by occupation was more related to 
vertical differences between occupations.

Comparing the results to previous studies

The fixed-effect analysis takes into account all differ-
ences in occupations and workplaces whether these 
differences can be measured or not. Furthermore, the 
method is not susceptible to measurement error in work-
ing conditions. Thus, this method provides more efficient 
control for occupational and workplace characteristics 
than direct adjustment for a range of specific measured 
working conditions. A drawback of the method, how-
ever, is that it does not identify which occupational or 
workplace characteristics are influential. Comparing the 
results to those obtained by direct adjustment may shed 
light on these characteristics. 

We have previously examined gender differences in 
sickness absence in this same study population using a 
subset of employees aged ≥40 years, for whom survey 
data on potential explanatory factors were available (4). 
Physical work demands accounted for a third of gender 
differences in medically confirmed sickness absence 
episodes of any length; in longer absence episodes, they 
played an even larger role. Higher prevalence of work 
fatigue among women also explained part of the gender 
differences in absence episodes of >2 weeks. Mental 

demands, job strain, job satisfaction, and bullying at the 
workplace had no effects on gender differences in sick-
ness absence. In our study, the impact of controlling for 
occupational differences using the fixed effect was of 
similar magnitude to what we found in our previous study. 
Thus, physical workload and work fatigue may be the 
factors that explain most of the impacts of occupation on 
gender differences in medically confirmed absence. 

In our previous study, adjusting for specific working 
conditions had no effect on gender differences in self-
certified sickness absence. In this study, however, con-
trolling for occupation or workplace led to a considerable 
decrease in gender differences in self-certified absence. 
This suggests that gender differences in self-certified 
sickness absence are explained by occupational and 
workplace characteristics other than those measured in 
our previous study. Restricting the fixed-effect analyses 
to those aged ≥40 years provided similar results as those 
presented earlier, but the explanations were slightly larger 
for medically confirmed absence episodes.

The fixed-effect approach has previously been 
applied in two Norwegian studies examining gender 
differences in sickness absence in four distinct samples 
(6, 20). In agreement with analyses comparing the 
effects of occupation and workplace (20), we also found 
that controlling for occupation had a stronger effect than 
controlling for workplace. In all three studies, control-
ling for the occupation–workplace combination instead 
of occupation alone had minor effects only. Thus, the 
distribution of women and men across different occupa-
tions has important implications for gender differences 
in sickness absence, while the distribution of men and 
women across workplaces is less important.

There are also differences in the results of these three 
studies. As in the case of the sample of Norwegian civil 
servants (20), we found that controlling for occupa-
tion attenuated gender differences in sickness absence. 
Among Norwegian railway company employees, how-
ever, gender differences widened after controlling for 
occupation. A weak tendency towards increasing gender 
differences was also found in the general Norwegian 
population (6). The results indicate that the effects of 
occupation and workplace on gender differences in 
sickness absence depend on how men and women are 
distributed across occupations within the population 
under examination. In some populations, women seem 
to be allocated to less healthy occupations than men, 
and controlling for occupation therefore reduces gender 
differences in sickness absence. In other populations, the 
situation may be more balanced or even reversed. 

It is also interesting to compare the within-occu-
pation gender differences in sickness absence (ie, the 
gender differences that remain after controlling for 
occupation) between the different study populations. 
In our latest study, women had 1.27 times as many 
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self-certified absences than men in the same occupa-
tions, and 1.41 times as many medically confirmed 
absences. The corresponding estimates in the Norwegian 
studies were very similar (6, 20). Overall, these results 
show that the female excess in sickness absence remains 
even after differences in occupations have been taken 
into account. In all the studies, larger gender differences 
were found for medically confirmed than self-certified 
sickness absence episodes.

Methodological considerations

The strengths of this study included the large study 
population, prospective study design, and complete reg-
ister-based data on all variables. The generalizability of 
these results to the private sector is not warranted since 
occupations, their distribution, and gender distributions 
within the occupations differ from those of the public 
sector. The majority of occupations and workplaces 
studied here were female-dominated, and the applicabil-
ity of the results to male-dominated employment sectors 
may be limited. 

The fixed-effect method is based on comparison of 
employees working in the same occupation or workplace 
in order to control for all job-related characteristics, 
whether they can be measured or not. However, hav-
ing the same occupational title or workplace does not 
guarantee that working conditions will be identical for 
all employees. Even in the same occupations, work tasks 
may vary between men and women (30). In addition to 
occupation, we controlled for occupation–workplace 
combinations. The general finding from US, Norwe-
gian, and Swedish studies is that in the same occupa-
tion–workplace units, women receive lower wages than 
men, but the differences are small (31–33). Although 
similar evidence for other job characteristics is not avail-
able, it is reasonable to assume that within occupation-
workplace combinations differences between men’s 
and women’s working conditions are small, and thus 
unlikely to account for more than a minor part of the 
within-occupation–workplace differences in sickness 
absence. 

The classifications of occupations and workplaces 
used in our study may be considered rather crude since 
several hundreds of people were included in many of the 
occupations and workplaces. It is possible that a more 
detailed classification would have explained more of 
the gender differences. The classification of workplaces 
in particular is problematic since people grouped in 
the same workplace do not necessarily work together. 
However, using more detailed classification would 
almost inevitably increase the number of single-gender 
units, which are excluded from the analyses. Some 
studies have shown increased sickness absence rates in 
the most gender-segregated occupations (34, 35). Since 

such occupations were omitted, the observed gender dif-
ferences might be smaller than in the total population. 
However, our comparison of the original dataset and the 
study populations included in the analyses showed simi-
lar levels of sickness absence among women and men. 

In the interpretation of the results, we have presumed 
that occupations and workplaces primarily reflect the 
effects of working conditions. However, people work-
ing in the same occupations and workplaces may also 
share various other characteristics, like health behaviors 
and social networks, and they may come from similar 
backgrounds. It is not possible to estimate precisely the 
contribution of working conditions and how much the 
other possible common factors might explain. Although 
working conditions are the most feasible explanation for 
these findings, crediting all the effects of occupation and 
workplace to working conditions might overestimate 
their effects. These results suggest that, in particular 
for shorter sickness absence episodes in studies based 
on direct adjustment of measured factors, some of the 
effects of working conditions may have been left unno-
ticed; to find out which specific working conditions are 
influential, it is important to strive for better measure-
ment of working conditions in questionnaire surveys. It 
should also be acknowledged that, in practice, separating 
vertical and horizontal segregation is difficult (36). A 
more detailed measurement of occupational class could 
have provided stronger vertical effect and simultane-
ously weakened the effect of horizontal segregation. 

Concluding remarks

Clear gender differences were found in sickness absence 
episodes of all lengths. Differences between occupations 
held by women and men explained a substantial part of 
the female excess in sickness absence. Mental and behav-
ioral disorders and musculoskeletal diseases contributed 
to the explanation substantially. Also differences between 
workplaces accounted for some of the gender differences, 
but to a lesser extent than those between occupations. A 
considerable part of the explanation by occupation was 
related to vertical differences between male and female 
occupations in the social class hierarchy. 

Sickness absence indicates temporary inability to 
carry out one’s work-related tasks, and predicts future 
disability pension and mortality (37, 38). Although the 
exact nature of sickness absence as a health indicator is 
not yet established, it has been increasingly used as an 
outcome in health research. However, more than many 
other health outcomes, sickness absence may be affected 
by contextual and environmental factors. In particular, 
working conditions might affect sickness absence 
directly without health problems as the mediating fac-
tor. It would therefore be important to conduct similar 
analyses also using other kinds of health outcomes.
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