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Strengths and limitations of this study

 ► This is the first study using longitudinal occupational 
health service data.

 ► The sample consisted all of 20–34- year- old employ-
ees of the City of Helsinki. The occupational health-
care policies are same for all these employees and 
have remained same during the study period of 
2004–2017.

 ► Our study avoids a common limitation of previous 
occupational health service studies that are based 
on limited samples with data on only those attending 
the service or those responding to survey.

 ► Limitations of the data include the lack of diagnostic 
information and lifestyle factors.

 ► The lack of information about other primary care 
visits outside the occupational health service further 
limits the interpretation of the results.

AbStrACt
Objectives To identify groups of municipal employees 
between the ages of 20 and 34 years with distinct 
utilisation trajectories of primary care services provided by 
occupational health service (OHS), measured as the annual 
number of OHS visits, and to identify demographic and 
socioeconomic risk factors that distinguish employees in 
the high utilisation trajectory group(s).
Methods The present study is a retrospective register- 
based cohort study. All municipal employees of the City of 
Helsinki, Finland, aged 20–34 in the Helsinki Health Study, 
recruited from 2004 to 2013, with follow- up data for 
4 years were included in the study (n=9762). The outcome 
measure was group- based trajectories of OHS utilisation, 
identified with a group- based trajectory analysis. The 
demographic and socioeconomic variables used to predict 
the outcome were age, first language, educational level 
and occupational class. The analyses were stratified by 
gender.
results A large proportion of the young employees 
do not use OHS. Trajectory groups of ‘No visits’ (50%), 
‘Low/increasing’ (18%), ‘Low/decreasing’ (22%) and 
‘High/recurrent’ (10%) use were identified. We found 
occupational class differences in OHS utilisation patterns 
showing that lower occupational classes had a higher 
propensity for ‘High/recurrent’ OHS utilisation for both 
genders.
Conclusions Preventive measures should be targeted 
particularly to the trajectory groups of ‘Low/increasing’ 
and ‘High/recurrent’ in order to intervene early. In addition, 
OHS utilisation should be closely monitored among the 
two lowest occupational classes. More research with 
longitudinal OHS data is needed.

IntrOduCtIOn
Finland has a unique occupational health 
service (OHS) system with statutory preven-
tion of occupational health hazards (preven-
tive services) and additionally purchased 
primary care services. OHS may be provided 
by employer’s own OHS units, private clinics 
or public sector health centres with specifi-
cally trained occupational health physicians, 
nurses, physiotherapists and psychologists. 

In Finland, most employers purchase the 
additional primary care element for their 
employees. In 2017, 94% of the employees 
covered by statutory preventive OHS also 
had an access to primary care for any illness 
including all non- work related illnesses, paid 
by their employer and partly subsidised by the 
National Pension Fund.1 OHSs are free for 
employees at the point of delivery and their 
accessibility is typically good, making them 
the main source and the preferred type of 
primary care for Finnish employees.

The utilisation of OHS in Finland or else-
where has been only scarcely studied, and 
especially studies using longitudinal data 
are lacking. There are few previous Finnish 
studies concentrating on the OHS primary 
care visits with cross- sectional study designs 
and from the viewpoint of service utilisation 
over the course of 6–12 months. A recent 
study2 with data from a large private Finnish 
OHS provider investigated the top 10% 
frequent attenders in primary care services 
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in 2015. The results showed that frequent attendance 
was associated with female gender, being employed by 
a medium or a large company, working in the manufac-
turing industry, public administration or in health and 
social care services. In an earlier study with survey data 
(n=1636) from the Finnish working- age population,3 57% 
of Finnish employees covered by the OHS primary care 
visited either their occupational health physician or nurse 
due to any illness during the 6 month period. In that 
study, those visits were strongly associated with chronic 
illness impacting occupational health and work ability. 
Both previous studies using Finnish OHS data acknowl-
edge the lack of research focusing to these unique 
services provided for the working population and identify 
the need for further study to identify service development 
needs and possibilities.

The current study uses longitudinal data from the 
own OHS unit of Finland’s largest employer. The City 
of Helsinki offers same OHSs with primary care for all 
its employees (n=~38 000 per year) with no cost for the 
employees. The City of Helsinki employees have been the 
focus of the Helsinki Health Study (HHS)4 since 2000, 
but this is the first study using their OHS data. Our focus 
is on the younger employees and their OHS utilisation, as 
previous studies have shown that they have a high prev-
alence of sickness absence (SA)5 and there are already 
large socioeconomic differences in SA apparent in the 
younger age groups.6 7 Reducing SA is high on employers’ 
agenda. Service utilisation information is important for 
planning preventive actions via targeted interventions or 
improving case management protocols8 9 arranged by the 
OHS. According to extensive Finnish and international 
evidence, socioeconomic differences in SA are large,10–21 
thus it would be important to monitor the differences in 
OHS utilisation from the socioeconomic viewpoint and to 
be able to identify groups for interventions.

In our study, we aimed to identify developmental 
trajectories of OHS primary care service utilisation 
among 20–34- year- old municipal employees of the City of 
Helsinki. In the second stage of the analysis, we aimed 
to identify occupational class differences in belonging 
to different trajectory groups. We tested two hypothesis, 
first, that the distinct trajectories can be identified and, 
second, that occupational class gradient can be found in 
OHS utilisation.

MethOdS
This is a retrospective register- based cohort study. The 
study is a part of the HHS on health and well- being 
among employees of the City of Helsinki, Finland.4 The 
study included all Helsinki City employees aged 20–34 at 
the beginning of their first work contract with the City 
(n=22 576) between 04/06/2004 and 04/19/2013. The 
selection of this age group was based on the Eurostat defi-
nition of young employees and on previous studies inves-
tigating the occurrence of illness and SA in employees 
of different ages.22 23 For each employee, the follow- up 

started from their initial recruitment. Employees with 
incomplete data on occupational position (n=754) 
and those with employment record for less than 4 years 
(n=12 512) were excluded from the present study and 
we ended up with a sample size of n=9762. We excluded 
employees with less than 4 years of employment history, 
defined as being employed 4 years from the initial recruit-
ment and at least 180 days of employment for each 
year after the recruitment, as we needed a long enough 
follow- up time to observe potential development trajecto-
ries. The descriptive characteristics of excluded subjects 
are found in online supplementary web appendices 1 and 
2. The length of the follow- up was measured as calendar 
days in employment.

The outcome of the study was OHS utilisation trajec-
tory. The OHS primary care services offered to the 
employees have remained same during the whole study 
period. The trajectory, that is, the developmental course 
of OHS utilisation, was measured from four consecu-
tive data points indicating annual number of outpatient 
primary care visits for each employee. The number of 
visits ranged from 0 to 103. The demographic and socio-
economic variables used to predict the outcome were age, 
first language, educational level and occupational class. 
The analyses were stratified by gender.

We used four occupational class groups. Based on the 
socioeconomic classification of Statistics Finland and 
the occupational classification of the City of Helsinki,4 12 
non- manual employees were divided into three groups 
based on skills requirements and supervisory status: 
managers and professionals, semiprofessionals and 
routine non- manual employees. Managers have subor-
dinates and they do managerial or administrative work, 
whereas professionals include employees with a univer-
sity degree, such as physicians and teachers. Semi-
professionals include occupations such as registered 
nurses and technicians. Routine non- manual employees 
include clerical employees and lesser- educated occupa-
tions particularly within the social and healthcare, such 
as child- minders and care workers. The fourth occupa-
tional class, manual workers, include occupations for 
example from the fields of cleaning, kitchen work and 
public transport.

Age was measured at the beginning of the follow- up 
and was categorised into three groups: 20–24, 25–29 
and 30–34 year- olds. First language was categorised as: 
Finnish, Swedish and Other. Education was classified into 
three levels: higher education (a master’s or a doctoral 
degree), upper secondary (a Bachelor’s degree) and 
lower secondary (upper- secondary school, vocational 
school) or basic education (comprehensive school).

The employer’s personnel and occupational healthcare 
registers were used to obtain sociodemographic charac-
teristics and information on OHS use. Educational level 
was obtained from annually updated Statistics Finland’s 
registry of completed education and degrees and was 
linked to the City of Helsinki personnel register.
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ethics
The study follows the HHS protocol in line with the 
University of Helsinki’s guidelines and data legislation. 
The ethics committees of the Department of Public 
Health, the University of Helsinki and the health authori-
ties of the City of Helsinki have approved the HHS study. 
The City of Helsinki has given permission for data linkage.

Patient and public involvement statement
No patient or public involvement.

Statistical methods
Group- based trajectory modelling (GBTM) with Stata’s 
traj command24 was applied to identify clusters of indi-
viduals or trajectory groups, with similar developmental 
trajectory on OHS utilisation. The method assigns a 
subject to a trajectory group by assessing the probability 
of group membership. The count variables were assumed 
to be Poisson- distributed and zero inflated Poisson 
models were applied. The ideal number of trajectory 
groups and trajectory shapes were assessed by four criteria 
suggested by the existing literature: Bayesian information 
criteria (BIC), posterior probabilities of trajectory group 
membership higher than 0.70, sizes of trajectory groups 
larger than 5% and a distinct interpretability of the iden-
tified trajectory groups.25 26 Subsequently, multinomial 
logistic regression models using Stata’s mlogit command 
were applied to investigate the role of occupational class 
as a predictor of the trajectory group membership. In 
a two- step- analysis, estimates are given for occupational 
class, first, adjusted for age and first language and, second, 
additionally adjusted for education. In the analyses, the 
trajectory- group membership is treated as the outcome, 
where the trajectory cluster indicating the lowest health-
care utilisation was defined as the reference group and 
the other trajectories get the value 1 in each respective 
analyses. The results are given as relative risk ratios with 
their 95% CIs. All statistical analyses were performed with 
Stata 15.

reSultS
descriptive results
The study sample included 9762 the City of Helsinki 
employees aged between 20 and 34 at the beginning of 
the follow- up. Seventy- three per cent of the employees 
were women. Among men, the yearly average of OHS 
visits was 1.03 (SD, 1.44) during the mean of 1341 days 
of follow- up. Among women, the yearly average was 1.16 
(SD, 1.50) OHS visits in the mean of 1328 days. Of the 
subjects of the study, 2272 (23%) were managers or 
professionals, 1824 (19%) semiprofessionals, 4064 (42%) 
routine non- manual workers and 1602 (16%) manual 
workers (tables 1 and 2). Managers/professionals had 
an equal gender distribution, semiprofessionals and 
routine non- manual workers were more often women, 
whereas men constituted the majority of manual workers. 

Occupational class was closely linked to educational 
attainment in both genders.

In trajectory analysis, a trajectory model consisting of 
four distinct trajectories including one trajectory with a 
linear, one with a quadratic and two with a cubic shape 
showed the best fit using the BIC criterion (figure 1). The 
largest identified trajectory group ‘No visits’ (n=5106, 
50%) represents those with less than 0.2 annual OHS visits 
over the 4 years of follow- up. There were two intermediate 
groups. The group labelled ‘Low/increasing’ (n=1744, 
18%) is characterised by low number of visits during the 
first 2 years followed by a slight increase in visits during the 
next 2 years. The group ‘Low/decreasing’ (n=2238, 22%) 
follows a similar pattern as the group 2, but in a reverse 
order. The members of the both low groups averaged 1.5 
annual OHS visits during the follow- up. The ‘High/recur-
rent’ group (n=976, 10%) consists of employees charac-
terised by high levels of OHS visits, with an average of 
4.6 visits per year, from the start of the employment to 
the end of the follow- up. The mean assignment proba-
bilities were 0.93 for the ‘No visits’, 0.81 for the ‘Low/
increasing’, 0.82 for the ‘Low/decreasing’ and 0.92 for 
the ‘High/recurrent’ trajectory groups, indicating a good 
model fit to the data. Of men, 54% belonged to the ‘No 
visits’ trajectory and 8.4% to the ‘High/recurrent’ trajec-
tory group, whereas the corresponding figures for women 
were 50% and 10%, indicating a higher propensity for 
women to belong to the ‘High/recurrent’ trajectory 
group. The assignment of the members of different occu-
pational classes to different OHS trajectories followed the 
socioeconomic gradient. Of managers or professionals, 
59% belonged to the ‘No visits’ trajectory and 5% to the 
‘High/recurrent’ trajectory. The corresponding figures 
for semiprofessionals were 48% and 10%, for routine 
non- manual workers 48% and 11% and for manual 
workers 49% and 13%, respectively.

OhS utilisation trajectories by occupational class
Occupational class was a strong independent predictor 
for the OHS utilisation trajectories, as demonstrated in 
table 3. The likelihood of belonging to the ‘High/recur-
rent’ trajectory was increased for those being in a lower 
occupational classes when compared with the employees 
in managerial or professional positions. For both women 
and men, the risk for belonging to the ‘High/recurrent’ 
trajectory was highest for manual workers, followed by 
routine non- manual workers and semiprofessionals.

The independent effect of occupational class remained 
after adjustment for all covariates including age, first 
language and education. The association was most evident 
in the ‘High/recurrent’ trajectory. The relative risk for 
this group membership was 2.92 (95% CI 1.48 to 5.74) for 
male routine non- manual workers and 3.56 (95% CI 1.83 
to 6.92) for male manual workers. The corresponding 
figures for women were 2.28 (95% CI 1.65 to 3.15) and 
2.71 (95% CI 1.85 to 3.97), respectively. The results indi-
cate that a proportion of the association between occu-
pational class and belonging to the ‘High/recurrent’ 
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Figure 1 Four OHS trajectories, based on registers covering 
the years 2004–2017 among 9762 employees of the City of 
Helsinki aged 20–34 years. 1=No visits, 2=Low/increasing, 
3=Low/decreasing, 4=High/recurrent use. OHS, occupational 
health service.

Table 3 Multinomial logistic regression on occupational 
class as a determinant of OHS trajectories among 9762 
employees of the City of Helsinki aged 20–34 years

Trajectory

OHS trajectory comparison

Low/increasing versus No OHS 
visits

Model 1* Model 2**

Men

  Managers or 
professionals

1.00 1.00

  Semiprofessionals 1.55 (1.04 to 2.31) 1.31 (0.85 to 2.03)

  Routine non- manual 
workers

1.71 (1.24 to 2.37) 1.40 (0.96 to 2.06)

  Manual workers 1.38 (1.00 to 1.90) 1.12 (0.76 to 1.66)

Women

  Managers or 
professionals

1.00 1.00

  Semiprofessionals 1.25 (1.02 to 1.54) 1.19 (0.92 to 1.53)

  Routine non- manual 
workers

1.47 (1.24 to 1.76) 1.40 (1.11 to 1.76)

  Manual workers 1.64 (1.28 to 2.11) 1.55 (1.16 to 2.08)

Results are based on register data covering the years from 2004 to 
2017.

 Trajectory
 

Low/decreasing versus No OHS 
visits

Model 1* Model 2**

Men

  Managers or 
professionals

1.00 1.00

  Semiprofessionals 1.32 (0.91 to 1.91) 1.45 (0.96 to 2.19)

  Routine non- manual 
workers

1.31 (0.97 to 1.77) 1.53 (1.05 to 2.22)

  Manual workers 1.26 (0.94 to 1.68) 1.50 (1.04 to 2.18)

Women

  Managers or 
professionals

1.00 1.00

  Semiprofessionals 1.48 (1.24 to 1.77) 1.71 (1.36 to 2.15)

  Routine non- manual 
workers

1.33 (1.13 to 1.56) 1.67 (1.34 to 2.07)

  Manual workers 1.30 (1.02 to1.65) 1.65 (1.25 to 2.19)

 Trajectory

High/recurrent versus No OHS visits

Model 1* Model 2**

Men

  Managers or 
professionals

1.00 1.00

  Semiprofessionals 3.21 (1.62 to 6.36) 2.60 (1.23 to 5.49)

  Routine non- manual 
workers

3.99 (2.22 to 7.17) 2.92 (1.48 to 5.74)

  Manual workers 5.02 (2.86 to 8.80) 3.56 (1.83 to 6.92)

Women

  Managers or 
professionals

1.00 1.00

  Semiprofessionals 2.13 (1.61 to 2.81) 2.29 (1.62 to 3.24)

Continued

trajectory is dependent on the lower educational attain-
ment of the members of the lower occupational classes. 
The results comparing the two low trajectories with the 
‘No visits’ OHS trajectory were less clear in terms of statis-
tical significance. Whereas all estimates but one in ‘Low/
decreasing’ versus ‘No visits’ comparison remained statis-
tically significant after full adjustment, four out of ‘Low/
increasing’ versus ‘No visits’ comparisons become statis-
tically non- significant in the final model. The observed 
excess risks generated by occupational class were thus 
smaller in both ‘Low’ trajectories compared with ‘High/
recurrent’ trajectory. Notably, the relative risks related 
to the membership of these middle trajectories were not 
manifested in a dose- exposure manner as was the case 
with the ‘High/recurrent’ trajectory.

Sensitivity analyses
To assess the extent the parameter estimates were sensi-
tive to potential errors in model specification and data, 
four types of sensitivity analyses were performed. First, 
we reproduced estimates from the original data with 
bootstrap resampling (1000 replications). Second, we 
reproduced the results with logistic regression analyses 
defining the high- utilisation group as those whose total 
number of OHS visits during the follow- up period was 10 
or more (n=1484) was compared with those with no or 
just one visit (n=3993). Third, we ran the analysis with 
reversed class order in order to identify whether semi-
professionals were less likely to be in the high trajectory 
group compared with routine workers (see online supple-
mentary web appendix 3). These sensitivity analyses indi-
cated robustness of our inference about the relationship 
between occupational class and OHS utilisation trajec-
tories. Fourth, we performed a sensitivity analysis where 
variables on part- time work and fixed- term contract were 
included, but they changed the estimates only modestly 
(data not shown).

https://dx.doi.org/10.1136/bmjopen-2018-028742
https://dx.doi.org/10.1136/bmjopen-2018-028742
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 Trajectory

High/recurrent versus No OHS visits

Model 1* Model 2**

  Routine non- manual 
workers

2.53 (1.98 to 3.25) 2.28 (1.65 to 3.15)

  Manual workers 3.10 (2.25 to 4.27) 2.71 (1.85 to 3.97)

Model 1*=Model adjusted for age and first language, Model 
2**=M1+education.
OHS, occupational health service.

Table 3 Continued

dISCuSSIOn
In this study, we identified developmental trajectories and 
socioeconomic differences in OHS primary care service 
utilisation among 20–34- year- old employees of the City of 
Helsinki from 2004 to 2017. Our key results were: (1) Half 
of the young employees did not use OHS to any consid-
erable extent. (2) Higher occupational classes used less 
OHS. (3) Four trajectory groups, that is, ‘No visits’, ‘Low/
increasing’, ‘Low/decreasing’ and ‘High/recurrent’, 
were identified. (4) The trajectory group of ‘High/recur-
rent’ included a larger number of lower class workers, 
especially among men, and the differences were large 
also among women. (5) Occupational class differences 
in ‘Low/decreasing’ group were evident in both genders. 
(6) Only in women there were some occupational class 
differences in belonging to the trajectory group of ‘Low- 
increasing OHS utilisation’.

Our results highlight the significance of socioeconomic 
gradient in OHS utilisation that was visible both in men 
and women. The percentage of those who had no visits 
was the highest among managers and professionals and 
the proportion of no visits decreased when going down 
the occupational class ladder. Respectively, high and 
recurrent use was smallest among managers and profes-
sionals and increased with decreasing occupational class, 
this type of use being the most common among manual 
workers. A larger proportion of men had no visits at all 
in each occupational class, thus the women used the 
health services more, in line with earlier findings.2 In a 
similar way, the high and recurrent use was higher among 
women than among men. In the present context, primary 
care visits can be interpreted as an indicator of incidence 
of acute illnesses, as the Finnish OHS system distinguish 
visits related to occupational health hazards. The present 
results concerning primary care visits are in line with 
previous findings from our own and other studies showing 
the socioeconomic differences in SA among employees 
and the gender differences in SA, that is, women having 
more absence than men.7 10 14 18 21 It can be assumed that 
large number of OHS visits precede SA.27

Stratified analyses indicated gender differences in 
OHS utilisation. According to our results, among men, 
the occupational class differences disappeared after full 
adjustment in the trajectory group of ‘Low/increasing’. 
This implies that the initial differences are associated with 
the type of work tasks. In contrast, after full adjustment, 

among women the employees in the two lowest occu-
pational classes had a higher risk for belonging to this 
trajectory group. In the trajectory group of ‘Low/
decreasing’, the differences were initially similar among 
the three lowest occupational classes. However, the differ-
ences modestly increased after full adjustment, implying 
that there are several factors associated with the low OHS 
utilisation. This was seen among both genders.

The trajectory group of ‘High/recurrent’ is perhaps 
the most interesting group alongside with the ‘Low/
increasing’ group in terms of costs and possible preventive 
opportunities. According to our results the occupational 
class differences in this group are steep especially among 
men and also large among women. After full adjustment, 
the differences decreased more in men, suggesting that 
the initial differences are more associated with work tasks 
among them. However, the differences remained high 
in both genders after adjustments. Studies regarding 
socioeconomic differences in SA have also found that the 
differences are steeper among men,7 17 18 but the former 
studies mostly concentrate on older employees.

The differences in physical and psychosocial demands 
between occupational classes are important to take into 
account when interpreting the results. Manual workers 
have more physically demanding jobs, which may affect 
their need for primary care services. Adverse working 
conditions may cause ill- health and need of health 
services as milder even health difficulties may prevent 
these employees from working. Employees in higher 
occupational classes typically have more complex and 
mentally demanding jobs.28 In studies examining the 
socioeconomic differences in SA, physical working condi-
tions have been found to be the strongest explanatory 
factor.12 16 However, employees in our study are fairly 
young and thus adverse physical or psychosocial working 
conditions might not have yet affected their health, as 
health- related effects usually increase with age. In addi-
tion, the unique OHS system where the visits associated 
with occupational health hazards (preventive services) 
are recorded separately from primary care visits may 
contribute to the differences seen in our results. For 
example, visits with more chronic work- related reason 
are usually not recorded as primary care visits. Thus, the 
overall utilisation of OHS requires further research.

Our study indicates that service use patterns might 
recognise vulnerable groups more precisely than just 
belonging to certain occupation or occupational class 
may do. Despite this, the two lowest occupational classes 
may need extra attention based on their OHS utilisation 
patterns. Case management protocols are essential in 
coordinating patient- centred care path which also saves 
costs.8 9 29 Among younger employees, timely treatment 
is highly important, as it might prevent the worsening of 
their condition. OHS should identify those employees 
who use services a lot.

Previous longitudinal studies using OHS data are 
lacking, but recent studies have showed that frequent util-
isation of OHS was associated with psychiatric problems 
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and musculoskeletal disorders,2 whereas the latter also 
predicts persistent frequent utilisation.30 Furthermore, 
frequent utilisation has increased the risk of long SA31 
and disability pension.32 These associations highlight the 
need of identifying those in risk for more severe illness 
and work disability at an early stage, and information 
on the different utilisation trajectories with identified 
occupational class differences supports these preventive 
actions. Moreover, some comparisons can be made with 
the studies investigating frequent attenders in primary 
care. Frequent attenders in primary care in the general 
population have been studied particularly in Netherlands 
and in Sweden using questionnaire surveys and record 
linkage. These studies had participants from a wide range 
of sociodemographic backgrounds and they consider only 
visits to general practitioners, thus their direct compa-
rability to OHS utilisation is difficult. In addition, the 
definition of frequent attender varies between studies.33 
However, previous studies have found out that frequent 
attenders have multiple reasons for presenting,34 but 
overall chronic illnesses,33 somatic diseases and symp-
toms35 36 and especially psychiatric problems35 have been 
associated with more frequent primary care service use. 
Frequent attenders have more health discomfort, low 
mastery and they may be more vulnerable for stressful life 
events due to inadequate coping strategies.27 37 38 In line 
with the study by Reho et al,31 32 frequent attenders are a 
high- risk group for long- term SA and disability pension.27 
According to two previous Dutch studies, one out of 
every seven 1- year frequent attenders becomes persistent 
frequent attender and six out of seven are transient 
frequent attenders.35 39 Based on this previous evidence, 
the inclusion of diagnostic information would be 
important in future studies of OHS utilisation. However, 
from the methodological viewpoint both the Dutch and 
Swedish research groups point out that age should be 
taken into account when studying the frequent attenders, 
as the reasons for high service utilisation and what consti-
tutes high use highly differ by age group.36 40

Methodological considerations
The registers used in this study are reliable and compre-
hensive. We focused on all occupational groups within the 
largest employer in Finland and the sample consisted all 
of 20–34- year- old employees within this organisation. The 
occupational healthcare policies are same for all these 
employees and have remained same during the study 
period of 2004–2017. Our study avoids a common limita-
tion of OHS studies that are based on limited samples 
with data on only those attending the service (eg, Reho 
et al2) or those responding to survey.3 Another advan-
tage of this study is that we could make inferences based 
on longitudinal cohort data instead of relying on cross- 
sectional evidence. Limitations of the data include the 
lack of information of diagnoses, physical and psychoso-
cial working conditions, lifestyle factors and any primary 
care visits outside the OHS. Unfortunately, our data do 
not extend beyond the employees’ current employment 

contracts. In addition, people with initial poor health may 
attain lower educational level and end up in lower occupa-
tional positions. Moreover, excluding those with employ-
ment record for less than 4 years (n=12 512) due to the 
need of long enough follow- up time reduced particularly 
the number of youngest employees (see online supple-
mentary web appendices 1 and 2). A further limitation is 
that the initial occupational classes might have changed 
during the follow- up for due to promotion or other 
changes in the employment.

The OHS system in Finland is unique, thus comparison 
to other countries is difficult. The principle of primary 
care use is similar as in the general practice or family 
doctor setting in most other Western countries, but the 
patient population differs to some extent from ours 
in terms of demographics and employment status. In 
Finland, the employer offers (most employers do) those 
services and thus OHS is the main source for primary care 
for employees due to being free at the point of delivery 
and enabling an easy access. However, even within 
Finland, different employers can have different policies 
in terms of provision of primary care services. Neverthe-
less, our results can be broadly generalised to Finnish 
public sector employees.

The present study is to our knowledge the first one that 
used longitudinal latent class analysis aiming to capture 
OHS utilisation as a complex longitudinal phenomenon. 
GBTM approach mixes the application of formal statis-
tical criteria and subjective evaluation in model fitting.24 
One of its strength is that it allowed us to identify high 
OHS utilisation over time. It is a limitation that those who 
left the City of Helsinki within the first 4 years of their 
employment were lost to follow- up. Another benefit 
is that GBTM is capable of identifying different OHS 
trajectories within subjects that appear similar in terms 
of summary statistics. In this study, we were able to distin-
guish between two ‘low’ trajectories, which may allow 
for better planning of targeted prevention measures. 
However, we want to highlight that by this methodology 
it cannot be ascertained that the observed subgroups are 
distinct population subgroups. As in case of any latent 
trajectory class analyses, there is a possibility that the data 
could be interpreted as homogenous but non- normal.41 
We find, however, the obtained groups to be realistic and 
the results applicable in terms of real- life interpretations. 
However, further analysis with longer follow- up would be 
important to confirm the trajectories found.

COnCluSIOn
We used GBTM for distinguishing four different develop-
mental trajectories in OHS primary care service utilisation 
among 20–34- year- old employees of the City of Helsinki. 
We found that occupational class differences exist in the 
utilisation development trajectories. A large proportion 
of the young employees do not use OHS primary care 
services and non- use is the most common among the 
highest occupational class, especially trajectories where 

https://dx.doi.org/10.1136/bmjopen-2018-028742
https://dx.doi.org/10.1136/bmjopen-2018-028742
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the utilisation has grown or been high throughout the 
follow- up had large occupational class differences, which 
followed the socioeconomic gradient. Identifying high 
utilisation patterns is important as 10% of employees that 
may be labelled high and recurrent users account for 
40% of the all OHS consultations.

Our results show several important points for policy 
makers as well as occupational and primary healthcare 
personnel in Finland and in countries with different 
primary care and occupational healthcare systems. 
According to our results, preventive measures should be 
considered particularly among the trajectory groups of 
‘Low/increasing’ and ‘High/recurrent’ healthcare utili-
sation. In addition, special attention should be paid to 
the lowest occupational classes, and their OHS utilisation 
should be closely monitored by the occupational health-
care/primary care in order to identify those in need for 
extra support. Case management protocols should be 
further developed and resources targeted in order to 
develop and maintain the healthcare system where early 
support is been given to those identified being in risk for 
subsequent work disability. As the preventive measures 
are done in practice, research should follow their success 
and produce evidence based development suggestions. 
In addition, OHS and primary care utilisation requires 
more longitudinal research in order to target resources 
and preventive measures.

twitter Jaakko Harkko @JaakkoHarkko and Anne Kouvonen @AKouvonen

Contributors HS, AK and JH designed the study. HS mainly wrote the manuscript 
with contributions and comments from all the other authors (JH, KP, OP, OR and AK). 
JH did the statistical analyses and wrote the results section and OP commented 
those. All the authors have approved the final version of the manuscript.

Funding This study was funded by the Finnish Work Environment Fund (grant 
117321) and the Academy of Finland (grant 315343). AK was funded by the 
Economic and Social Research Council (ESRC) (grant ES/L007509/1 and ES/
S00744X/1). OR was funded by the Academy of Finland (grant 1294514).

disclaimer The funders had no involvement to the preparation of the manuscript.

Competing interests None declared.

Patient consent for publication Not required.

Provenance and peer review Not commissioned; externally peer reviewed.

data availability statement No data are available.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution 4.0 Unported (CC BY 4.0) license, which permits 
others to copy, redistribute, remix, transform and build upon this work for any 
purpose, provided the original work is properly cited, a link to the licence is given, 
and indication of whether changes were made. See: https:// creativecommons. org/ 
licenses/ by/ 4. 0/.

OrCId ids
Hilla Sumanen http:// orcid. org/ 0000- 0001- 9641- 6518
Jaakko Harkko http:// orcid. org/ 0000- 0001- 8682- 1544
Anne Kouvonen http:// orcid. org/ 0000- 0001- 6997- 8312

reFerenCeS
 1 Kelasto- reports. Kelan työterveyshuoltotilasto 2017 (in Finnish). 

Official statistics of Finland, 2019. Available: https:// helda. helsinki. 
fi/ bitstream/ handle/ 10138/ 303534/  Kelan_ tyot erve yshu olto tilasto_ 
2017. pdf? sequence= 1& isAllowed=y [Accessed 6 Aug 2019].

 2 Reho T, Atkins S, Talola N, et al. Frequent attenders in occupational 
health primary care: a cross- sectional study. Scand J Public Health 
2018;1:1403494818777436.

 3 Kimanen A, Rautio M, Manninen P, et al. Primary care visits to 
occupational health physicians and nurses in Finland. Scand J Public 
Health 2011;39:525–32.

 4 Lahelma E, Aittomäki A, Laaksonen M, et al. Cohort profile: the 
Helsinki health study. Int J Epidemiol 2013;42:722–30.

 5 Sumanen H, Pietiläinen O, Lahti J, et al. Sickness absence among 
young employees: trends from 2002 to 2013. J Occup Health 
2015;57:474–81.

 6 Sumanen H, Lahelma E, Lahti J, et al. Educational differences in 
sickness absence trends among young employees from 2002 to 
2013 in Helsinki, Finland. BMJ Open 2016;6:e008550.

 7 Sumanen H, Lahelma E, Pietiläinen O, et al. The magnitude of 
occupational class differences in sickness absence: 15- year trends 
among young and middle- aged municipal employees. Int J Environ 
Res Public Health 2017;14:E625.

 8 AAOHN. Case management: the occupational and environmental 
health nurse role. Workplace Health Saf 2013;61.

 9 Robinson M, Fisher TF, Broussard K. Role of occupational therapy 
in case management and care coordination for clients with complex 
conditions. Am J Occup Ther 2016;70:7002090010.

 10 Piha K, Laaksonen M, Martikainen P, et al. Interrelationships between 
education, occupational class, income and sickness absence. Eur J 
Public Health 2010;20:276–80.

 11 Piha K, Martikainen P, Rahkonen O, et al. Trends in socioeconomic 
differences in sickness absence among Finnish municipal employees 
1990—99. Scand J Public Health 2007;35:348–55.

 12 Laaksonen M, Piha K, Rahkonen O, et al. Explaining occupational 
class differences in sickness absence: results from middle- aged 
municipal employees. J Epidemiol Community Health 2010;64:802–7.

 13 Sumanen H, Pietiläinen O, Lahti J, et al. Interrelationships between 
education, occupational class and income as determinants of 
sickness absence among young employees in 2002–2007 and 
2008–2013. BMC Public Health 2015;15:332.

 14 Pekkala J, Blomgren J, Pietiläinen O, et al. Occupational class 
differences in diagnostic- specific sickness absence: a register- based 
study in the Finnish population, 2005–2014. BMC Public Health 
2017;17:670.

 15 Feeney A, North F, Head J, et al. Socioeconomic and sex differentials 
in reason for sickness absence from the Whitehall II study. Occup 
Environ Med 1998;55:91–8.

 16 Christensen KB, Labriola M, Lund T, et al. Explaining the social 
gradient in long- term sickness absence: a prospective study of 
Danish employees. J Epidem Community Health 2008;62:181–3.

 17 Hansen H- T, Ingebrigtsen T. Social class and sickness absence in 
Norway. Acta Sociol 2008;51:309–27.

 18 Löve J, Hensing G, Holmgren K, et al. Explaining the social gradient 
in sickness absence: a study of a general working population in 
Sweden. BMC Public Health 2013;13:545-2458-13-545.

 19 Vahtera J, Virtanen P, Kivimäki M, et al. Workplace as an origin of 
health inequalities. J Epidemiol Community Health 1999;53:399–407.

 20 Morikawa Y, Martikainen P, Head J. A comparison of socio- 
economic differences in long- term sickness absence in a Japanese 
cohort and a British cohort of employed men. Eur J Public Health 
2004;14:413–6.

 21 Kaikkonen R, Härkänen T, Rahkonen O, et al. Explaining educational 
differences in sickness absence: a population- based follow- up study. 
Scand J Work Environ Health 2015;41:338–46.

 22 Sumanen H. Work disability among young employees: changes 
over time and socioeconomic differences. Dissertationes Scholae 
Doctoralis Ad Sanitatem Investigandam Universitatis Helsinkiensis 
nro 18, 2016.

 23 Eurostat. Participation of young people in education and the labour 
market, 2019. Available: https:// ec. europa. eu/ eurostat/ statistics- 
explained/ index. php? title= Participation_ of_ young_ people_ in_ 
education_ and_ the_ labour_ market& oldid= 433402# Participation_ 
of_ young_ persons_ in_ formal_ education_ and_ in_ the_ labour_ market 
[Accessed 6 Aug 2019].

 24 Jones BL, Nagin DS. A Stata plugin for estimating group- based 
trajectory models, 2012. Available: https:// ssrc. indiana. edu/ doc/ 
wimdocs/ 2013- 03- 29_ nagin_ trajectory_ stata- plugin- info. pdf 
[Accessed 1 Jun 2018].

 25 Nagin D. Group- Based modeling of development. Cambridge, Mass: 
Harvard University Press, 2005.

 26 Nagin DS, Odgers CL. Group- Based trajectory modeling in clinical 
research. Annu Rev Clin Psychol 2010;6:109–38.

 27 Bergh H, Baigi A, Månsson J, et al. Predictive factors for long- 
term sick leave and disability pension among frequent and normal 
attenders in primary health care over 5 years. Public Health 
2007;121:25–33.

 28 Nieuwenhuijsen K, Verbeek JHAM, de Boer AGEM, et al. Predicting 
the duration of sickness absence for patients with common mental 

https://twitter.com/JaakkoHarkko
https://twitter.com/AKouvonen
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0001-9641-6518
http://orcid.org/0000-0001-8682-1544
http://orcid.org/0000-0001-6997-8312
https://helda.helsinki.fi/bitstream/handle/10138/303534/%20Kelan_tyoterveyshuoltotilasto_2017.pdf?sequence=1&isAllowed=y
https://helda.helsinki.fi/bitstream/handle/10138/303534/%20Kelan_tyoterveyshuoltotilasto_2017.pdf?sequence=1&isAllowed=y
https://helda.helsinki.fi/bitstream/handle/10138/303534/%20Kelan_tyoterveyshuoltotilasto_2017.pdf?sequence=1&isAllowed=y
http://dx.doi.org/10.1177/1403494811399651
http://dx.doi.org/10.1177/1403494811399651
http://dx.doi.org/10.1093/ije/dys039
http://dx.doi.org/10.1539/joh.14-0236-OA
http://dx.doi.org/10.1136/bmjopen-2015-008550
http://dx.doi.org/10.3390/ijerph14060625
http://dx.doi.org/10.3390/ijerph14060625
http://dx.doi.org/10.5014/ajot.2016.702001
http://dx.doi.org/10.1093/eurpub/ckp162
http://dx.doi.org/10.1093/eurpub/ckp162
http://dx.doi.org/10.1080/14034940601160706
http://dx.doi.org/10.1136/jech.2009.093385
http://dx.doi.org/10.1186/s12889-015-1718-1
http://dx.doi.org/10.1186/s12889-017-4674-0
http://dx.doi.org/10.1136/oem.55.2.91
http://dx.doi.org/10.1136/oem.55.2.91
http://dx.doi.org/10.1136/jech.2006.056135
http://dx.doi.org/10.1177/0001699308097376
http://dx.doi.org/10.1186/1471-2458-13-545
http://dx.doi.org/10.1136/jech.53.7.399
http://dx.doi.org/10.1093/eurpub/14.4.413
http://dx.doi.org/10.5271/sjweh.3499
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Participation_of_young_people_in_education_and_the_labour_market&oldid=433402#Participation_of_young_persons_in_formal_education_and_in_the_labour_market
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Participation_of_young_people_in_education_and_the_labour_market&oldid=433402#Participation_of_young_persons_in_formal_education_and_in_the_labour_market
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Participation_of_young_people_in_education_and_the_labour_market&oldid=433402#Participation_of_young_persons_in_formal_education_and_in_the_labour_market
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Participation_of_young_people_in_education_and_the_labour_market&oldid=433402#Participation_of_young_persons_in_formal_education_and_in_the_labour_market
https://ssrc.indiana.edu/doc/wimdocs/2013-03-29_nagin_trajectory_stata-plugin-info.pdf
https://ssrc.indiana.edu/doc/wimdocs/2013-03-29_nagin_trajectory_stata-plugin-info.pdf
http://dx.doi.org/10.1146/annurev.clinpsy.121208.131413
http://dx.doi.org/10.1016/j.puhe.2006.08.018


10 Sumanen H, et al. BMJ Open 2019;9:e028742. doi:10.1136/bmjopen-2018-028742

Open access 

disorders in occupational health care. Scand J Work Environ Health 
2006;32:67–74.

 29 Golden R. The importance of collaboration. CMSA Today 2015;4:21–2.
 30 Reho T, Atkins S, Talola N, et al. Comparing occasional and 

persistent frequent attenders in occupational health primary care – a 
longitudinal study. BMC Public Health 2018;18:1291.

 31 Reho TTM, Atkins SA, Talola N, et al. Occasional and persistent 
frequent attenders and sickness absences in occupational 
health primary care: a longitudinal study in Finland. BMJ Open 
2019;9:e024980.

 32 Reho TTM, Atkins SA, Talola N, et al. Frequent attenders at risk of 
disability pension: a longitudinal study combining routine and register 
data. Scand J Public Health 2019;11.

 33 Vedsted P, Christensen MB. Frequent attenders in general practice 
care: a literature review with special reference to methodological 
considerations. Public Health 2005;119:118–37.

 34 Smits FT, Brouwer HJ, Schene AH, et al. Is frequent attendance 
of longer duration related to less transient episodes of care? A 
retrospective analysis of transient and chronic episodes of care. BMJ 
Open 2016;6:e012563.

 35 Smits FT, Brouwer HJ, ter Riet G, et al. Epidemiology of frequent 
attenders: a 3- year historic cohort study comparing attendance, 

morbidity and prescriptions of one- year and persistent frequent 
attenders. BMC Public Health 2009;9:36.

 36 Bergh H, Marklund B. Characteristics of frequent attenders in 
different age and sex groups in primary health care. Scand J Prim 
Health Care 2003;21:171–7.

 37 Bergh H, Baigi A, Fridlund B, et al. Life events, social support and 
sense of coherence among frequent attenders in primary health care. 
Public Health 2006;120:229–36.

 38 Smits FT, Brouwer HJ, Zwinderman AH, et al. Why do they keep 
coming back? Psychosocial etiology of persistence of frequent 
attendance in primary care: a prospective cohort study. J Psychosom 
Res 2014;77:492–503.

 39 Smits FT, Brouwer HJ, van Weert HCP, et al. Predictability of 
persistent frequent attendance: a historic 3- year cohort study. Br J 
Gen Pract 2009;59:e44–50.

 40 Smits FTM, Mohrs JJ, Beem EE, et al. Defining frequent attendance 
in general practice. BMC Fam Pract 2008;9.

 41 Bauer DJ, Curran PJ. Distributional assumptions of growth mixture 
models: implications for Overextraction of latent trajectory classes. 
Psychol Methods 2003;8:338–63.

http://dx.doi.org/10.5271/sjweh.978
http://dx.doi.org/10.1186/s12889-018-6217-8
http://dx.doi.org/10.1136/bmjopen-2018-024980
http://dx.doi.org/10.1016/j.puhe.2004.03.007
http://dx.doi.org/10.1136/bmjopen-2016-012563
http://dx.doi.org/10.1136/bmjopen-2016-012563
http://dx.doi.org/10.1186/1471-2458-9-36
http://dx.doi.org/10.1080/02813430310001149
http://dx.doi.org/10.1080/02813430310001149
http://dx.doi.org/10.1016/j.puhe.2005.08.020
http://dx.doi.org/10.1016/j.jpsychores.2014.08.003
http://dx.doi.org/10.1016/j.jpsychores.2014.08.003
http://dx.doi.org/10.3399/bjgp09X395120
http://dx.doi.org/10.3399/bjgp09X395120
http://dx.doi.org/10.1186/1471-2296-9-21
http://dx.doi.org/10.1037/1082-989X.8.3.338

	Association between socioeconomic position and occupational health service utilisation trajectories among young municipal employees in Finland
	Abstract
	Introduction
	Methods
	Ethics
	Patient and public involvement statement
	Statistical methods

	Results
	Descriptive results
	OHS utilisation trajectories by occupational class
	Sensitivity analyses

	Discussion
	Methodological considerations

	Conclusion
	References


