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Abstract Purpose To help workers to stay at work in a
healthy productive and sustainable way and for the devel-
opment of interventions to improve work functioning, it is
important to have insight in prognostic factors for suc-
cessful work functioning. The aim of this study is to
identify prognostic factors for successful work functioning
in a general working population. Methods A longitudinal
study (3 months follow-up) was conducted among the
working population (N = 98). Work functioning was
assessed with the Work Role Functioning Questionnaire
2.0 (WRFQ). The total score was categorized as follows:
0-90; >90 <95; and >95-100 (defined as ‘successful work
functioning’). Ordinal logistic regression analyses were
performed to examine bivariate relationships between
potential prognostic factors and the dependent variable
(successful work functioning) to identify potential prog-
nostic factors for the multivariate models (p < 0.10). A
stepwise approach was used to introduce the variables in
the multiple ordinal regression analyses. Results Baseline
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work functioning and work ability were significant prog-
nostic factors for successful work functioning at 3 months
follow-up. No prospective associations were identified for
psychological job demands and supervisor social support
with successful work functioning. Conclusion To our
knowledge this is the first longitudinal study to identify
prognostic factors for successful work functioning in the
general working population. High work ability is predictive
for future successful work functioning, independent of
baseline work functioning.

Keywords Work Role Functioning Questionnaire -
Occupational epidemiology - Working population -
Job content - Longitudinal study

Introduction

Due to demographic, political and social changes in Western
European countries (i.e., the ageing workforce, a shift from a
work compensation model to a work participation model, the
increase of retirement age and advances in medical treat-
ment) more workers with a health problem that may interfere
with their ability to accomplish their work will likely par-
ticipate in the labour force [1]. Given the expected labour
force shortages, the challenge is to help workers to stay at
work in a healthy, productive and sustainable way.
Research has shown that health conditions can impact
functioning at work in several ways. For example, depressed
workers reported greater experienced difficulties in time man-
agement, mental, interpersonal and output job demands [2, 3].
Other research showed that poor health and multiple health
problems were associated with low work performance [4].
Health-related work functioning (hereafter referred to as
work functioning) is a construct developed to assess how
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workers with health problems are accomplishing their
work. Work functioning is determined by the joint influ-
ence of work and health and is viewed as a continuum that
varies from working successfully (i.e., the ability to
meet all work demands for a given state of health) to work
absence (i.e., the inability to meet all work demands given
a state of health) [5, 6]. Work functioning, therefore, goes
beyond the dichotomy of being at work versus being absent
from work and provides information about a workers’
actual functioning when present at work.

To date, longitudinal studies identifying prognostic fac-
tors for successful work functioning in the general working
population are lacking. Limited evidence is available from
studies investigating other constructs or other populations.
Wynne-Jones et al. [7] found that individuals with increased
psychological distress and poor perceived workplace man-
agement reported reduced performance. The authors did not
find any significant associations between objective work-
place characteristics and performance. Another study
examined successful return to work in a population recov-
ering from carpal tunnel surgery. The authors identified
predictors for successful work functioning after return to
work [8] and found baseline work functioning (before sur-
gery), self-efficacy and a supportive organization to be pre-
dictive for successful work functioning at 6 months and
12 months after return to work. Lerner et al. [9] studied the
impact of work stressors on work performance measured
with the work limitations questionnaire (WLQ) in a popu-
lation with depression. They found that decreased depression
symptom severity and a change in general physical health
were predictive for an improvement in work limitations in
one or more of the WLQ scales.

To help workers to stay at work in a healthy, productive
and sustainable way and for the development of interven-
tions to improve work functioning, it is important to have
insight in prognostic factors for successful work function-
ing. Therefore, the study aims to identify prognostic fac-
tors, measured at baseline, for successful work functioning
at follow-up in a general working population.

Methods

A longitudinal study was conducted among the working
population. Participants were recruited via several compa-
nies and organizations in various work settings in the Neth-
erlands, via advertisements in a regional newspaper and
online. The study consisted of a baseline measurement and a
3-month follow-up measurement. The inclusion criteria
were: aged between 18 and 64 years and working at least
12 h per week (in the past 4 weeks). Exclusion criteria were:
(1) not able to read and understand Dutch (the language of the
questionnaire), (2) being pregnant, or (3) having plans to stop

working within 6 months (for example due to retirement).
All participants with a WRFQ 2.0 total score at follow-up
were included in the analyses (N = 98). As for ethical
standards, in this study we adhered to the declaration of
Helsinki and the guidelines of the association of universities
in the Netherlands [10]. According to the medical ethics
committee of the University Medical Center Groningen no
ethical approval was necessary. Participation in the study
was voluntary, all participants provided informed consent,
and answers were processed anonymously.

Dependent Variable
Work Functioning

Work functioning was assessed with the Work Role Func-
tioning Questionnaire (WRFQ) 2.0 [6, 11]. The WRFQ 2.0
measures the perceived difficulties in meeting work demands
among workers given their physical health or emotional
problems. It consists of 27 items, divided into four subscales:
work scheduling & output demands, physical demands,
mental & social demands, and flexibility demands. In addi-
tion, a total score can be calculated. All items have to be
answered on a five-point scale from 0 = difficult all the time
(100 %), 1 = difficult most of the time, 2 = difficult half of
the time (50 %), 3 = difficult some of the time, 4 = difficult
none of the time (0 %). There is a response option ‘Does not
apply to my job’. The total score is calculated by adding all
answers, dividing by the number of items not missing and then
multiplied with 25 to obtain percentages between 0 and 100,
with higher scores indicating better work functioning. The
scores on ‘Does not apply to my job’ were transformed to
missing values. If 20 % or more items were missing, the scale
score was set to missing. The WRFQ 2.0 scores are positively
skewed to the right, both at baseline and 3 month follow-up:
baseline mean 86.2, SD 12.2, range 37.5-100; 3 month fol-
low-up: mean 87.0, SD 11.1, range 37.5-100. The total score
was categorized as follows: 0-90 ‘working, but only able to
meet the demands of the job less than 90 % of the time’
(N = 53); >90 <95 ‘good work functioning’ (N = 18); and
>95-100 ‘successful work functioning’ (N = 27). In an
earlier study, the cut-off value of 90 was used for successful
work functioning [8], however, this was employed in a return
to work population after carpal tunnel release surgery. To be
able to distinguish between good work functioning and suc-
cessful work functioning the cut-off value was set at >95 for
this study.

Independent Variables

In the conceptual model described by Amick and Gimeno
[5], work functioning reflects the interplay between work
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demands and health. Independent variables were chosen
from these two domains.

Health Status

The physical component score (PCS-12) and the mental
component score (MCS-12) of the Short Form-12 (SF-12)
were measured at baseline [12, 13]. The 12 items were
scored and transformed to a mean of 50 and a standard
deviation of 10, with higher scores reflecting better health
(range 0-100). Scores were then dichotomized at the
population mean of 50. Fatigue was assessed with the
‘subjective experience of fatigue’ subscale of the Checklist
Individual Strength (CIS) [14, 15]. This 8-item subscale
was designed to measure ‘severity of fatigue’. The items
are scored on a seven-point Likert scale (1 = yes, that is
true to 7 = no, that is not true), with low scores indicating
low fatigue (range 7-56). This scale was dichotomized at
35, a cut-off value for severe fatigue [14, 16, 17].

Work

Job content was measured with four subscales of the Job Con-
tent Questionnaire (JCQ) [18-20], psychological job demands
(PsD) (range 12-48), decision latitude (DL) (range 24-96),
supervisor social support (SS) (range 0-16) and co-worker
social support (CS) (range 0-16). The four scales were
dichotomized at the median (DL = 76; SS = 12; CS = 12
and PJD = 32). The 9-item version of the Utrecht Work
Engagement Scale (UWES) was included to assess work
engagement [21]. Work engagement is described as a positive,
fulfilling work-related (persistent) state of mind that is
characterized by vigour, dedication and absorption [21]. The
items are rated on a seven-point Likert scale from 0 = never
to 6 = always, a total score was calculated by taking the
mean of all items [22] (range 0-6) and was dichotomized at
4.66 to differentiate between low-moderate and high-very
high [22].

Work Ability

The single item “current work ability compared with the
lifetime best”—with a possible score of 0 = completely
unable to work to 10 = work ability at its best—of the
Work Ability Index (WAI) was included as a self-assessed
measure of ability to work [23, 24]. A correlation of 0.49
was calculated between this item and work functioning in
this sample, indicating that although both measures are
related they are not measuring the same construct. The
score was dichotomized at a WAI score of 8 [24].

@ Springer

Covariates

Age and education level were measured. Education was
categorized as high (higher vocational and university),
medium (high school and intermediate vocational) and low
(lower vocational, elementary school and no finished
education).

Statistical Analyses

A non-response analysis was performed to identify significant
differences in respondents versus non-respondents scores
(¢ tests). Ordinal logistic regression analyses were performed
to examine the bivariate relationships between potential
prognostic factors (both continuous and dichotomized) and
the dependent variable (successful work functioning) to
identify potential prognostic factors for the multivariate
models (p < 0.10). Both continuous and dichotomized vari-
ables were used to explore differences between the two
models. By dichotomizing variables important information
might be lost. However, using dichotomized scores often
provides results that are easier to interpret in (clinical) deci-
sion making. A stepwise introduction of the variables was
used in the multiple ordinal regression analyses. Baseline
work functioning (continuous variable) was included in all
steps and models. First the continuous variables were included
in the analyses. The first step included the significant health
status variables (mental/physical health and fatigue; model 1).
In the second step, the significant work variables were added
(work engagement, job content; model 2), and in the third step,
work ability was added (model 3). Odds ratios and 95 %
confidence intervals were calculated. Additional analyses
were conducted by including all potential prognostic factors as
dichotomous variables (with the exception of baseline work
functioning and age which were used as continuous variables),
to simplify interpretation. All analyses were performed using
SPSS 18 (SPSS, Inc., Chicago, IL).

Results
Sample

Of the 275 baseline participants, N = 185 (67 %) partici-
pants provided their (e-mail) address for the follow-up
questionnaire. Of those, N = 98 participants completed the
questionnaire (response rate of 53 %) and a WRFQ total
score was calculated. As Table 1 shows, no significant dif-
ferences were found between respondents and non-respon-
dents for age, WRFQ total score, health status, fatigue, work
ability and work engagement at baseline. For level of edu-
cation and gender, significant differences were found
(p < 0.001), with respondents being higher educated and
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more likely to be female. Compared to the general working
population in the Netherlands, this sample shows a very good
representation of the gender distribution [25]. The distribu-
tion of education is skewed in comparison to the Dutch
working population as the current sample comprises more
higher educated workers (the general Dutch population
comprises 22.6 % low; 42.3 % moderate and 34.1 % high
educated workers). At baseline 26.8 % of the participants
had a WRFQ total score >95,21.6 % scored between 90 and
95and 51.5 % scored <90. At follow up27.6 % had a WRFQ
total score >95, 218.4 % scored between 90 and 95 and
54.1 % scored <90.

Bivariate Analyses

Mental health, fatigue, decision latitude, work engagement,
work ability and work functioning at baseline were pro-
spectively associated with successful work functioning at
3 months follow-up (p < 0.10, Table 2). Physical health,
and job characteristics (except decision latitude), education
and age were not prospectively associated with future suc-
cessful work functioning.

When variables were treated as dichotomous variables,
mental and physical health, fatigue, work ability, work
engagement and co-worker social support at baseline were
all prospectively associated with successful work func-
tioning at 3 months follow-up (p < 0.10, Table 2). Job
characteristics (except co-worker social support), education

and age were not prospectively associated with future
successful work functioning.

Successful Work Functioning

Table 3 shows the results for the continuous prognostic
variables. When mental health and fatigue were introduced
in model 1, only baseline work functioning was prospec-
tively associated with successful work functioning (Odds
Ratio (OR) = 1.16, 95 % confidence interval (95 % CI)
1.07-1.24). When work engagement and decision latitude
were added (model 2), only baseline work functioning
remains significantly associated with successful work func-
tioning [baseline work functioning OR = 1.16 (1.08-1.25)].
With the introduction of work ability in the final step (model
3), baseline work functioning (OR = 1.16 (1.07-1.25)), and
work ability (OR = 2.07 (1.22-3.49)) were prospectively
associated with future successful work functioning.

Table 4 shows the results for the dichotomized prognostic
factors. Only baseline work functioning is associated with
successful work functioning in model 1 and 2 (model 1
OR = 1.19 (1.10-1.28); model 2 OR = 1.21 (1.11-1.31)).
With the introduction of work ability in the final step (model
3), baseline work functioning (OR = 1.20 (1.10-1.31)) and
work ability (OR = 3.22 (1.10-9.36)) were predictive for
future successful work functioning.

Running both analyses with continuous and dichoto-
mized variables with only the significant variables (baseline

Table 1 Sample description

Respondents/participants Non-respondents

(N =98) N =87)
Age in years, mean (SD) 44.6 (10.9) 42.1 (11.3)
Gender*
Male, N (%) 54 (55.1) 78 (89.7)
Female, N (%) 44 (44.9) 9 (10.3)
Education*
Low, N (%) 6 (6.1) 10 (11.5)
Middle, N (%) 18 (18.4) 47 (54.0)
High, N (%) 73 (74.5) 30 (34.5)
WRFQ 2.0 total score (baseline), mean (SD) 86.2 (12.2) 87.0 (14.3)
Mental health, mean (SD) 50.7 (8.4) 52.1 (7.6)
Physical health, mean (SD) 51.7 (6.6) 52.1 (6.3)
Fatigue, mean (SD) 21.2 (10.2) 20.6 (11.4)
Psychological job demands, mean (SD) 32.1 (5.2) 29.9 (5.3)
Decision latitude, mean (SD) 75.4 (9.5) 72.1 (9.9)
Supervisor social support, mean (SD) 11.5 (2.2) 10.7 (2.3)
Coworker social support, mean (SD) 12.4 (1.6) 11.8 (1.7)
Work engagement, mean (SD) 4.2 (1.1) 4.3 (1.1)
* Means differ significant in Work ability, mean (SD) 7.9 (1.5) 8.0 (1.5)

t test (p < 0.05)
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Table 2 Baseline predictors for
work functioning at 3 months

Continuous variables

Dichotomous variables

Estimate (Beta) SE p value  Estimate (Beta) SE p value

Mental health 0.120 0.034  0.000 1.338 0.464  0.004
Physical health 0.041 0.031 0.191 0.885 0.464  0.056
Fatigue —0.096 0.024  0.000 1.121 0.677  0.098
Psychological job demands 0.028 0.038  0.461 —0.075 0.396  0.850
Decision latitude 0.048 0.022  0.029 0.510 0392 0.193
Supervisor social support 0.125 0.091 0.168 0.486 0.398 0.222
Coworker social support 0.186 0.124  0.133 0.798 0.409 0.051
Work engagement 0.673 0.210  0.001 1.102 0.410  0.007
Work ability 1.060 0.229  0.000 1.774 0.429  0.000
WRFQ baseline 0.175 0.036  0.000

Age 0.003 0.018 0.870

Education (low) 0.306 0.802 0.703
Education (middle) 0.457 0.496 0.358

Bold = significant at p < 0.10

Table 3 Multiple ordinal logistic analyses—baseline predictors
(continuous) for successful work functioning at 3 months

Table 4 Multiple ordinal logistic analyses—baseline predictors
(dichotomous) for successful work functioning at 3 months

Model 1 Model 2 Model 3 Model 1 Model 2 Model 3
OR 95 % CI OR 95 % CI OR 95 % CI OR 95 % CI OR 95 % CI OR 95 % CI
WRFQ 1.16 (1.07-1.24) 116 (1.08-1.25) 1.16 (1.07-1.25) WRFQ 1.19 (1.10-1.28) 1.21 (1.11-1.31) 1.20 (1.10-1.31)
baseline baseline
Mental health 1.06 (0.98-1.15) 1.04 (0.96-1.13) 1.02 (0.93-1.11) Mental health
Fatigue 0.95 (0.90-1.00) 096 (0.91-1.01) 0.99 (0.94-1.05) High (good) 2.08 (0.72-6.02) 1.43 (0.47-4.37) 1.24 (0.39-3.95)
Decision 1.02 (0.96-1.07) 1.00 (0.94-1.06) Low (poor)  1.00 Reference
latitude Physical health
Work L4l (0.84-2.37) 129 (0.76-2.20) High (good) 112 (0.40-3.66) 092 (0.27-3.12) 077 (0.21-2.73)
engagement
Low (poor)  1.00 Reference
Work ability 2.07 (1.22-3.49) .
Fatigue
Bold = significant at p < 0.05 Low 0.61 (0.12-321) 0.79 (0.14-4.46) 0.56 (0.10-3.08)
High 1.00 Reference
work functioning and work ability) revealed very similar ~ Co-worker support
results (data not shown). High 2.53 (0.94-6.85) 196 (0.72-5.33)
Low 1.00 Reference
Work engagement
. . High 2.60 (0.99-6.83) 1.65 (0.59-4.59
Discussion ¢ ¢ ) ( )
Low 1.00 Reference
Thi ive, longitudinal study showed that baseline o 0
1s prospective, longitu 1.na' study showed t gt’ aseline High 322 (1.10-9.36)
health-related work functioning and work ability were
Low 1.00 Reference

significant prognostic factors for successful health-related
work functioning at 3 months follow-up (work ability both
as continuous variable and dichotomized at 8). If a worker
assessed his or her ability to perform work as high (high
work ability) or was able to meet the demands of his or her
job given their health (high work functioning) then at
3 months after baseline he or she was sustaining a high
level health-related work functioning. No prospective
associations with successful work functioning were iden-
tified for psychological job demands, supervisor social
support, education or age.

@ Springer

Bold = significant at p < 0.05

Work ability (measured with the overall single item)

was found to be predictive for future successful work
functioning. The work ability item asks for the workers
indication of his/her general ability to work compared to
lifetime best, while work functioning (measured with the
WRFQ) is a detailed indication of a persons experienced
difficulties in performing specific work demands in the past
4 weeks. Probably, good work ability is a prerequisite for
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good work functioning. A previous study has shown that it
is difficult to detect changes in the pattern of work ability
[24]. Designing interventions to support successful health-
related work functioning should therefore focus on other,
underlying concepts. Patterns of variation in health-related
work functioning might provide more in-depth information
for the design of interventions.

To our knowledge this is the first longitudinal study to
identify prognostic factors for successful work functioning
in a general working population. To some extent the
findings are in line with previous prognostic research in
other populations. A longitudinal study found a prognostic
effect for psychological distress and perceptions of work
for self-rated work performance [7]. The authors did not
find an effect for the mental/physical component scores
(SF12), health status measured with the EQ5D, or objective
work measures such as contract type, flexible working
arrangements or physical job characteristics in a multi-
variate analysis. A study identifying predictors for suc-
cessful work functioning after carpal tunnel release surgery
[8] also found baseline work functioning (before surgery)
to be predictive for successful work functioning at
6 months after return to work. However, they also identi-
fied physical health, self-efficacy and organizational sup-
port to be predictive for successful work functioning in
their population, which was not predictive in the multi-
variate analyses in this study with a general working
population.

In cross sectional research, associations were found
between ‘low performance at work’ and age and poor
general health [4]. Associations between several work-
related factors (among others job content) and ‘low per-
formance at work’ in both bivariate and multivariate
analyses were also observed. In the current study, no job
content variable was prospectively associated with suc-
cessful work functioning in the multivariate models. This
might suggest that job content influences a workers’
functioning at work, but that this effect attenuates over
time. This lack of an association could also be a result of
the inclusion of baseline work functioning in the analyses.
Amick et al. [8] note that the attenuation of the effect of
job content might be due to organizational support. More
longitudinal studies with repeated measurements are nee-
ded to further study these associations.

In the bivariate analyses, fatigue was prospectively
associated with successful work functioning (both contin-
uous and dichotomized). Earlier research has shown the
influence of fatigue on work limitations. For example,
Hansen et al. [26] studied work limitations in a breast
cancer survivor population. They found more work limita-
tions in the breast cancer survivors in comparison to the
non-cancer group and fatigue was related to work limita-
tions to a greater degree than in the non-cancer group.

Munir et al. [27] studied the effect of a variety of chronic
conditions on work limitations and work adjustments and
found that for many health conditions it were generic
symptoms like fatigue that resulted in work limitations [27].

With respect to the current study, several strengths and
limitations have to be addressed. Although a response rate
of 53 % at follow-up was reasonable for a survey in the
working population, the number of participants in the
analyses (N = 98) was rather low. A non-response analysis
showed that there was no difference between the respon-
dents and non-respondents for baseline work functioning.
However, differences were found for education and gender.
Although no information is available about the influence of
education on work functioning scores, a relatively high
educated population may have led to a bias in work func-
tioning scores at follow-up. The over representation of
higher educated participants might have also led to a lack
of variance in other variables such as physical health,
fatigue, decision latitude or work engagement. The pro-
portional odds assumption was tested for each model [28].
All tests showed that the assumption was met, though due
to small sample sizes the reliability of the test might be
questioned. Although the initial aim was to include 100
participants in each change group (with change defined as
either improved or deteriorated work functioning), diffi-
culties in recruitment and design changes resulted in lower
numbers. Due to the limited number of participants with a
follow-up score on work functioning, the number of vari-
ables in the models was restricted. The rule of thumb to
have at least 10 participants per variable was used and
variables were chosen based on the conceptual model of
work functioning. In addition, the follow-up period of
3 months might have been too short to find a change in
work functioning in the general working population.
Amick et al. found an increase in work functioning 2 and
6 months after carpal tunnel syndrome release surgery.
Unfortunately, in the current study it was not possible to
conduct an intervention to improve work functioning in the
general working population, nor was it practically possible
to have a longer follow-up period. This might have also
contributed to the limited number of participants that
showed change in work functioning and the large influence
of baseline work functioning scores. Future research should
therefore take a longer follow-up time into account and
should look at the effect of interventions on changes in
work functioning.

A point of interest is the assessment of the independent
and dependent variables. Both were measured with self-
report measures, which might have resulted in an overes-
timation of the associations due to shared method variance
or shared response biases [29]. In addition, the used cut-off
value for successful work functioning needs to be addressed
as to date there is no evidence based cut-off value for
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successful work functioning available. Other studies have
used and proposed various values. Amick et al. [8] used the
value of >90 for successful work functioning in a popula-
tion of workers who returned to work after carpal tunnel
surgery. Lerner et al. [30] proposed a value of 100 to be a
‘healthy’ norm (WLQ). The use of a cut-off value is always
arbitrary and contains judgment [31]. In this study the
WRFQ 2.0 scores were positively skewed to the right, both
at baseline and 3 month follow-up. To be able to distinguish
between good work functioning and successful work func-
tioning for this study the cut-off value was set at >95,
including the top 25 percent. Following this issue, various
cut-off values were used to dichotomize the independent
variables, including median split. Possible consequences of
using dichotomized independent variables are loss of
information, loss of power and spurious statistical signifi-
cance [32]. By showing the results from both continuous
and dichotomized variables it is possible to compare the
findings. The bivariate analyses showed differences in
variables significantly related with work functioning.
Although the multiple ordinal regression analyses for the
continuous and dichotomized variables differed in terms of
included independent variables, both analyses showed that
work ability and baseline work functioning were predictive
of successful work functioning.

To our knowledge this is the first longitudinal study to
identify prognostic factors for successful work functioning
in the general working population. Further research, in
larger populations and with repeated measurements, is
needed to identify more prognostic factors for successful
work functioning and to explore if there are different
prognostic factors for various levels of baseline work
functioning. With the expected shortages in the labour force
and the increase of participation of workers with a health
problem, (preventive) interventions are needed to help
workers to stay at work in a healthy, productive and sus-
tainable way. Identifying prognostic factors for successful
work functioning might help in the development of inter-
ventions to improve future work functioning.
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