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Abstract
Background: Treatment adherence is important to improve return to work in sick-listed workers. Especially in longterm sick-listed workers who apply for a disability benefit and therefore have not (fully) returned to work, it is of great
value to gain insight in the adherence to advice of physicians. Non-adherence could be one of the main reasons
why they have not returned to work and are sick-listed for a long-term. The aim of the study is to explore treatment
adherence and possible associated factors to advice from medical and occupational health physicians in long-term
sick-listed workers.
Methods: The study is a cross-sectional survey study among 561 long-term (partly) sick-listed workers applying for a
disability benefit. Associations of sociodemographic characteristics, disease related factors, coping strategies (Utrecht
Coping List, UCL), illness perception (Illness Cognition Questionnaire, ICQ) and perceived health (Short-Form 12, SF12)
with treatment adherence (measured with the Medical Outcomes Study Measures of Patient Adherence, MOS-MPA)
were analysed separately for adherence to medical advice (n = 348, mean age 51.3 ± 9.1 years, 55.9% female) and
adherence to occupational advice (n = 229, mean age 50.4 ± 9.5 years, 54.1% female).
Results: Among participants, 63.3% to 76.4% reported they were able to do what the physician told them to do.
However, about half of the participants found it easy to follow-up and implement the suggestions of the physician
(54.3% for medical advice and 50.2% for occupational advice). Having a mental health disorder was negatively associated with adherence to medical advice. An active coping strategy, acceptance of the disease, and perceiving positive
long-term consequences of the disease were associated with a higher adherence, whereas focusing on the negative
consequences was associated with a lower adherence, both for medical and occupational advice.
Conclusions: The tendency to adhere to medical and occupational advice in long-term sick-listed workers is relatively low. In order to increase return to work in this population, medical and occupational health physicians should
especially be aware of the adherence of sick-listed workers with mental health disorders, but also on those who focus
on the negative consequences of their (physical or mental health) disorder.
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Introduction
Having a job is fundamental to social inclusion, but
employment opportunities for people with disabilities
are limited. Employment rates of people with disabilities
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are 35% lower compared to people without disabilities,
and are associated with work loss [1, 2]. Around 6% of
the working-age population rely on disability benefits
[1]. Besides the economic impact for society, work disability may have huge impact for the workers themselves and their families [3]. People with disabilities are
often faced with additional difficulties such as relational,
domestic, addiction, financial or educational problems [1,
4]. The longer workers are sick-listed and remain out of
the workplace, the less likely they are to return to work
(RTW), even if they are still motivated to RTW [5].
To prevent sick listed workers from receiving longterm disability benefits, several programs and interventions have been developed to increase RTW. However, a
review by Vogel and colleagues [6] on the effect of 14 randomized controlled trials to improve RTW for workers
on sick leave for at least four weeks, showed that both for
short-term and long-term follow-up, none of the interventions were effective [6]. Compared to usual practice,
there were no significant differences among outcomes;
time to RTW, cumulative sickness absence, the proportion of participants working at follow-up, or the proportion of participants who returned to work. These results
might suggest that other factors, independent of the
intervention, play a role in the aim to increase RTW and
prevent early labour market exit due to unemployment,
disability benefits, and early retirement.
Clinical studies suggest one of the most important
aspects of treatment success is patient adherence to
treatment. Previous studies have shown that non-adherence to treatment is very common, reaching up to 70%
in chronic diseases [7, 8]. Patient-related factors, such as
younger age, male gender and lower educational level,
and psychological factors, such as poor insight and
denial of the illness, are risk factors for medication nonadherence [8]; further, non-adherence has been found
to be associated with negative treatment outcomes. Furthermore, medication adherent workers with a chronic
disease are fewer days absent from work and on shorterterm disability than non-adherent workers [9].
Literature is available on medical treatment adherence, but treatment adherence in the RTW process to
occupational advice is lacking. There is no knowledge
if long-term sick-listed workers adhere to medical and
occupational advice given by medical specialists and
occupational health physicians, or on factors related to
adherence in this population. Especially in long-term
sick-listed workers who apply for a disability benefit and
therefore have not (fully) returned to work, it is of great
value to gain insight in the adherence to advice of physicians. Non-adherence could be one of the main reasons
why they have not returned to work and are sick-listed
for a long-term. Additionally, there is a lack of evidence
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which personal factors are associated with treatment
adherence of long-term sick-listed workers. Future RTW
interventions might then focus on these factors first, to
increase treatment adherence, which may subsequently
lead to an increase in returning to work.
The aim of the present study is to 1) explore adherence
to treatment advice provided by medical and occupational health physicians, 2) study associations between
sociodemographic characteristics and disease related
factors, as determinants, and medical and occupational
treatment adherence, as outcomes, and 3) study associations between coping strategies, illness perceptions and
perceived health, as determinants, and medical and occupational treatment adherence, as outcomes, in long-term
sick-listed workers applying for disability benefits.

Materials and methods
Study design, procedure and study population

The study included data from a cross-sectional survey
study among long-term sick-listed employed workers (18–65 years) applying for a disability benefit at
The Dutch Social Security Institute: the Institute for
Employee Benefits Schemes (UWV). The UWV is
responsible for all work disability claim assessments
under social security regulations. To be eligible for disability benefits in the Netherlands one has to be sick-listed
for 88 weeks and not fully returned to work. Individuals
may receive disability benefits for a disease or handicap
due to either occupational or non-occupational causes.
All applicants for a disability benefit, being sick-listed
for 88 weeks and not fully recovered, were found eligible
for the study. Applicants could therefore be fully sicklisted and not working at all or being partly sick-listed
and still able to work but not for the complete number of
hours of their contract. Participants were recruited using
registry data from eight UWV offices across the Netherlands (Den Haag, Leiden, Den Bosch, Tilburg, Eindhoven,
Leeuwarden, Assen, and Emmen). Applicants received an
information letter, an invitation letter to participate in
the study, an informed consent form and a prepaid envelope. If participants agreed, they were asked to return the
signed consent form in the prepaid envelope within two
weeks. After the signed consent form was received by the
researcher, the applicant was sent a paper version of the
survey at their home address. The survey took 20–30 min
to complete and had to be returned to the researcher in
a prepaid envelope within two weeks. Participation was
voluntary and telephone support was continuously available during the recruitment period.
Data collection started in June 2015 and ended in
March 2016. In total 5,407 work disability benefit
applicants were contacted about the study. Of these,
4241 (78.4%) did not respond, 511 (9.5%) refused to
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participate, and 655 (12.1%) agreed to participate and
received the questionnaire. Of the 655 disability benefit
applicants who agreed to participate, 561 (85.6%) applicants returned a completed questionnaire and were
included in the study. For the current study on adherence, only participants who reported having contact with
a physician in the past three months, having received
advice and completed the adherence questionnaire were
included.
Written consent was provided by all study participants.
Ethical approval was sought from the Medical Ethics
Committee of the University Medical Center Groningen,
which advised that, according to Dutch law, ethical clearance was not required for this survey study. The study
was performed in accordance with the principles outlined in the Declaration of Helsinki.
Measurements

The study was set up within the framework of Bandura’s Social Cognitive Theory, adjusted to a setting of the
return to work process after long-term sickness absence
of persons eligible for disability benefit assessment [10].
Personal and behavioural measurements were selected
guided by this theory, and the ability to change.
Treatment adherence

Treatment adherence was assessed with the Dutch version of the Medical Outcomes Study Measures of Patient
Adherence (MOS-MPA) questionnaire [11, 12]. The fiveitem questionnaire measures the tendency of participants
to adhere to medical advice given by the physician. Participants were first asked if, during the past three months,
they had contact with their general practitioner or a
medical specialist. Second, if they had received advice
from the general practitioner or the medical specialist.
If they gave a confirmative answer to both questions, the
MOS-MPA questionnaire was offered to fill out regarding the adherence to the medical advice. The same procedure was followed with regards to contact with and
advice from an insurance or occupational physician.
The questionnaire included the following items: How
often during the past three months applied the following
statements to you? (1)”I had a hard time doing what the
physician suggested I do”; (2) "I followed my physician’s
suggestions exactly”; (3) "I was unable to do what was
necessary to follow my physician’s treatment plans"; (4)
"I found it easy to do the things my physician suggested
I do"; and (5) "Generally speaking, how often during the
past three months, were you able to do what the physician advised you to do?". Answers were given on a sixpoint scale ranging from 1 = none of the time, to 6 = all
of the time. To score the general adherence scale first
items 1 and 3 were reversed. Second, the responses were
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averaged and then transformed to a 0 to 100 linearly distribution. A higher score indicated better adherence.
Cronbach’s alpha of the adherence to medical treatment advice given by the general practitioner or medical specialist and the occupational advice given by the
insurance or occupational physician were 0.80 and 0.83
respectively.
Sociodemographic characteristics and disease related factors

Age, gender, educational level, work status, type and
number of chronic disease(s) were included in the
questionnaire. The highest education level successfully
completed was categorized into low (no education, primary, lower vocational and lower secondary education),
medium (intermediate vocational and high school) and
high (higher vocational and university).
Work status was operationalized as not working (zero
hours per week) or working (> 1 h per week).
The presence of a chronic disease was based on the
open question: ‘Which diagnosed medical condition(s)
is/are causing work disability? The answers were classified to International Classification of Diseases 1
 0th edition (ICD-10) categories by two independent insurance
physicians. In case of disagreement, the case was discussed until consensus was reached. The main five diagnoses (musculoskeletal disease, mental health disorder,
neoplasm, disease of the nervous system and cardiovascular disease) are categorized in this study, all other diagnoses were categorized as ‘other disease’.
Multimorbidity was defined by having two or more
chronic diseases, based on the number of diseases
reported by the participant.
Coping strategies

Coping strategies were measured with the Utrecht Coping List (UCL) [13]. The UCL is a questionnaire with
seven subscales that represent different coping styles.
In the current study, two subscales were selected: active
approach (seven items) and avoidance/abide (eight
items), resulting in a 15-item questionnaire. All items
relate to the way a person acts to minimize the impact of
stressful events and are answered on a four-point scale,
with 1 = seldom or never to 4 = very often. Item scores
related to the subscales were summed to create a total
score of each subscale, resulting in theoretical scoring
ranges of 7–28 for active approach and 8–32 for avoidance/abide, higher scores indicate a greater tendency to
adopt that particular coping strategy. Cronbach’s alpha
of the subscales in the current study were 0.86 for active
approach and 0.73 for avoidance/abide, indicating a good
internal reliability.
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Illness perceptions

Illness perceptions were assessed with the Illness Cognition Questionnaire (ICQ), which measures generic illness beliefs across chronic conditions [14]. The ICQ is a
18-item questionnaire that contains three six-item scales
related to cognitive ways patients ascribe meaning to
chronic illness: helplessness (focusing on the negative
consequences of the disease and generalizing them to
functioning in daily life; e.g.: “My illness limits me in everything that is important to me”), acceptance (acknowledging being chronically ill and perceiving the ability to
manage the negative consequences of the disease; e.g.: “I
have learned to live with my illness”) and perceived benefits (also perceiving positive, long-term consequences
of the disease, e.g.: “Dealing with my illness has made
me a stronger person”). Items are scored on a four-point
scale (1 = not at all, 2 = somewhat, 3 = to a large extent,
4 = completely). Scale scores for the three illness perceptions are calculated by summing up the item scores,
resulting in theoretical scoring ranges of 6–24 for each
subscale. Higher scores indicate that the illness perception is stronger present in the participant. The ICQ has
strong internal consistency and reliability, and good construct and predictive validity across chronic conditions
[14, 15]. Cronbach’s alpha in the current study was 0.62
for helplessness 0.90 for acceptance, and 0.86 for perceived benefits.
Perceived health

Perceived health was measured with the 12-item ShortForm Health Survey (SF-12), a practical, reliable and
valid measure of physical and mental health [16]. The
SF-12 is a brief inventory of self-reported mental and
physical health. SF-12 scores were recoded, standardized
to a 0–100 scale and summarized using a syntax included
in the SF-12 manual into two summary scores, i.e. Physical Health Composite Scores (PCS) and Mental Health
Composite Scores (MCS). Higher scores indicate a better
health.
Statistical analyses

Analyses were performed separately for adherence to
medical advice and adherence to occupational advice.
Descriptive statistics (frequencies, percentages, means
and standard deviations) were used to characterize the
study population and to gain more insight in the tendency to adhere to advice given by medical and occupational health physicians.
To examine the associations of age, gender, educational
level, work status, ICD-10 diagnosis, and multimorbidity with treatment adherence, univariable and multivariable linear regression analyses were conducted. First, all
variables were, independently, analysed using univariable
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linear regression analyses, to study the unadjusted association with treatment adherence of each variable. Second,
all variables with a p-value < 0.20 in the univariable analyses were included in the multivariable linear regression
analysis, to explore the independent associations with
treatment adherence. A p-value of 0.20 was used for the
selection of the variables in the multivariable analyses, as
a stricter p-value can fail in identifying variables known
to be important [17].
To examine the associations of coping strategies, illness
perceptions and perceived health with treatment adherence, univariable and multivariable linear regression
analyses were conducted for each questionnaire and/or
subscale separately, adjusting for age, gender, educational
level, work status, multimorbidity and ICD-10 diagnosis
in the multivariable analyses.
Additionally, sensitivity analyses were performed to
gain more insight in the characteristics of participants
who adhere to both medical and occupational treatment advice. For this specific analysis, participants were
included who reported having contact with both an
occupational physician and a medical specialist, having
received advice from both physicians, and completed
both adherence questionnaires. Four groups were created: 1. both low adherence, 2. high medical adherence + low occupational adherence, 3. high occupational
adherence + low medical adherence, and 4. both high
adherence, based on the question ‘Generally speaking, how often during the past three months, were you
able to do what the physician advised you to do?’ of the
adherence questionnaire. Low adherence was defined by
answering the question with ‘none of the time’, ‘almost
never’ or ‘sometimes’. High adherence was defined when
the question was answered with ‘often’, ‘almost always’ or
‘all of the time’. Chi-square tests and ANOVA were used
to examine significant differences of these four groups on
gender, age, educational level, ICD-10 diagnosis, multimorbidity and work status.
All analyses were carried out using the IBM Statistical
Package SPSS version 26. A two-tailed p-level less than
0.05 was considered to indicate statistical significance.

Results
Study sample

Of the 561 study participants, 348 (62.0%) participants
reported they had contact with a medical specialist during the past three months, received medical advice and
completed the adherence questionnaire (Fig. 1). Of these
participants the mean age was 51.3 ± 9.1 years, 55.9%
were female, 42.9% had a low educational level, and
36.2% was working (Table 1). The study sample on medical adherence (n = 348) differed significantly on having
a disease of the nervous system (15.5% versus 8.3%) and

Hoekstra et al. BMC Public Health

(2022) 22:259

Page 5 of 11

Fig. 1 Flowchart of the study sample

multimorbidity (48.6% versus 38.7%) from the excluded
participants; those who did not have contact with a medical specialist, received medical advice and/or completed
the adherence questionnaire(n = 213).
Of the total study sample, 229 (40.8%) participants
reported having contact with an occupational physician, received occupational advice and completed the
questionnaire (Fig. 1). These participants had a mean
age of 50.4 ± 9.5 years, 54.1% were female, 33.2% had a
low educational level, and 52.8% were working (Table 1).
Study participants on occupational adherence (n = 229)
were more educated (33.2% versus 51.2%), had lower
musculoskeletal system disease prevalence (32.3% versus 52.6%) and less multimorbidity (38.0% versus 49.8%),
and were more often working (52.8% versus 26.1%) than
excluded participants (n = 332) within the total study
sample.
Treatment adherence

The mean score for the tendency to adhere to advice
given by medical specialists was 69.8 ± 19.4, and
for advice given by occupational health physicians
67.0 ± 22.1 (Table 2). About 80% of the participants
indicated they did not have a hard time doing what the
physician said (81.0% for medical advice and 78.2%
for occupational advice) and were able to do what was

necessary to follow the advice (83.0% and 80.3% respectively). However, about half of the participants found it
easy to do the things the physician suggested them to do
(54.3% for medical advice and 50.2% for occupational
advice). Participants who received advice from the medical specialists were in general more often able to do what
the physician told them to do compared to participants
who received advice from the occupational health physicians (respectively 76.4% and 63.3%) (Table 2).
Associations of sociodemographic characteristics
and disease related factors with treatment adherence

Univariable linear regression analyses showed that mental health disorders, neoplasms and multimorbidity were
negatively associated with the tendency to adhere to recommendation given by medical specialists. Cardiovascular diseases, diseases of the nervous system and currently
working were positively associated with tendency to
adhere. However, multivariable regression analyses
showed that only mental health disorders (B = -11.113,
p < 0.05) remained significantly associated (Table 3).
Additionally, univariable linear regression analyses
showed a negative association for high educational level
and mental health disorders, and a positive association
with age and diseases of the nervous system with the tendency to adhere to advice given by occupational health
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Table 1 Characteristics of the study population

Age in years

Medical treatment adherence
(n = 348) Na (%) or mean (± SD)

Occupational treatment adherence
(n = 229) Na (%) or mean (± SD)

51.3 (± 9.1)

50.4 (± 9.5)

Gender
Male

152 (44.1%)

105 (45.9%)

Female

193 (55.9%)

124 (54.1%)

Educational level
Low

149 (42.9%)

76 (33.2%)

Medium

123 (35.4%)

91 (39.7%)

High

75 (21.6%)

62 (27.1%)

Working

126 (36.2%)

121 (52.8%)

Diagnosis
Musculoskeletal disease

148 (42.5%)

74 (32.3%)

Mental health disorder

96 (27.6%)

57 (24.9%)

Neoplasm

54 (15.5%)

35 (15.3%)

Disease of the nervous system

54 (15.5%)

29 (12.7%)

Cardiovascular disease
Multimorbidity

54 (15.5%)

36 (15.7%)

169 (48.6%)

87 (38.0%)

Coping strategiesb
Active approach

18.2 (± 4.3)

19.1 (± 4.0)

Avoidance / abide

16.7 (± 3.9)

16.3 (± 3.6)

Illness perceptionsc
Helplessness

16.2 (± 4.1)

15.0 (± 4.1)

Acceptance

12.8 (± 4.2)

13.6 (± 4.1)

Perceived benefits

12.9 (± 4.3)

13.6 (± 4.3)

Perceived healthd
Physical health

29.8 (± 9.5)

32.5 (± 10.4)

Mental health

42.7 (± 7.2)

42.8 (± 6.8)

N number of participants, SD standard deviation
a

Numbers do not always add up to sample n due to missing data

b

Coping strategies measured with the Utrecht Coping List (UCL) [13]

c

Illness perceptions measured with the Illness Cognition Questionnaire (ICQ) [14, 15]

d

Perceived health measured with the Short-Form 12 (SF-12) [16]

physicians. These results did not remain significantly
associated in the multivariable analyses (Table 3).
Associations of coping strategies, illness perceptions
and perceived health with treatment adherence

The mean scores of each (sub)scale of both treatment adherence groups are presented in Table 1 and
seem comparable between both groups. Multivariable regression analyses show that having an active
approach as a coping strategy was positively associated with the tendency to adhere to advice given by
medical specialists (B = 1.181, p < 0.001) and occupational health physicians (B = 0.925, p < 0.05). With
regards to illness perceptions, results show that helplessness was negatively associated with the tendency

to adhere (respectively B = -1.042, p < 0.001 and
B = -1.697, p < 0.001), whereas the subscales acceptance (respectively B = 1.352, p < 0.001 and B = 1.214,
p < 0.01) and perceived benefits (respectively
B = 0.946, p < 0.001 and B = 0.993, p < 0.05) were positively associated with the tendency to adhere for both
advices given by medical specialists and occupational
health physicians.
While higher perceived mental health, based on the
SF-12 [15], was associated with a higher tendency to
adhere to medical specialist advice (B = 0.556, p < 0.01),
it was not associated with a higher tendency to adhere
to occupational health physician advice (B = 0.471,
p = n.s.). Conversely, higher perceived physical health
was associated with a higher tendency to adhere only to
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Table 2 Treatment adherence measured with the MOS-MPA questionnaire separately for medical and occupational adherence
Medical treatment adherence (n = 348)

Occupational treatment adherence
(n = 229)

None of the time,
almost never,
sometimes
N a (%)

None of the time,
almost never,
sometimes
N a (%)

All of the time,
almost always,
often
N a (%)

All of the time,
almost always,
often
N a (%)

I had a hard time doing what the physician suggested I do 282 (81.0%)

66 (19.0%)

179 (78.2%)

50 (21.8%)

I followed my physician’s suggestions exactly

37(10.6%)

311 (89.4%)

40 (17.5%)

189 (82.5%)

I was unable to do what was necessary to follow my
physician’s treatment plans

298 (83.0%)

59 (17.0%)

184 (80.3%)

45 (19.7%)

I found it easy to do the things my physician suggested
I do

159 (45.7%)

189 (54.3%)

114 (49.8%)

115 (50.2%)

266 (76.4%)

84 (36.7%)

145 (63.3%)

Generally speaking, how often during the past three
82 (23.6%)
months, were you able to do what the physician told you?
General treatment adherence score (mean, ± SD)

69.8 (± 19.4)

67.0 (± 22.1)

N number of participants, SD standard deviation
a

Numbers do not always add up to sample n due to missing data

Table 3 Univariable and multivariable linear regression analyses of sociodemographic and disease related factors with treatment
adherence
Medical treatment adherence (n = 348)

Occupational treatment adherence (n = 229)

Univariable regression

Multivariable regression

Univariable regression

Multivariable
regression

Ba

Ba

Ba

Ba

95% CI

0.245*

-0.078—0.569

95% CI

95% CI

95% CI

Female gender

0.740

-3.417 – 4.897

-0.789

-6.568—-4.989

Age

-0.059

-0.287—0.169

0.311**

0.010—0.612

Educational level
Low (ref )
Medium

2.461

-2.199—7.120

2.381

-4.345—9.108

4.116

-2.736—10.968

High

1.730

-3.686—7.145

-4.905*

-12.313—2.503

-1.665

-9.473—6.144

Working

2.845*

-1.455—7.146

0.997

-4.841—6.834

-2.565

-6.745—1.616

-2.595

-8.766—3.577
-6.737*

-13.595—0.122

2.819

-5.269—10.906

0.902

-3.390—5.194

ICD-10 Type of disease
Musculoskeletal disease
Mental health disorder
Neoplasm

-4.286*

-9.955—1.382

-11.113** -16.009—-6.217
-4.655*

-10.351—1.040

-8.061**

-14.645—-1.478

2.774

-5.122—10.671

Disease of the nervous system

7.419** 1.787—13.051

4.427*

-1.268—10.122

5.269*

-2.696—13.234

Cardiovascular disease

4.867*

-0.797—10.530

4.690*

-1.053—10.434

3.388

-5.247—12.022

-3.581*

-7.716—0.554

-0.174

-4.661—4.312

0.609

-5.359—6.577

Multimorbidity
a

-11.942** -16.379—-7.505

B, Unstandardized regression coefficient, CI confidence interval, * P < 0.20, ** P < 0.05

occupational health physician advice (B = 0.407, p < 0.05)
(Table 4).
Sensitivity analyses

Of the participants, 158 had completed the adherence
questionnaire for both the medical and occupational
health physicians. The majority (n = 93, 58.9%) had a
high tendency to adhere to the advice from both health

professionals. A minority (n = 24, 15.2%) had a low tendency to adhere to both advice. Furthermore, 20.9%
(n = 33) had a high tendency to adhere to the advice
from the medical specialists only and 5.1% (n = 8) had
a high tendency to adhere to the occupational health
physicians’ advice only.
The four different groups only differed significantly
on the number of participants having a mental health
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Table 4 Univariable and multivariable associations of coping strategies, illness perceptions and perceived health with treatment
adherence
Medical treatment adherence (n = 348)

a

Occupational treatment adherence (n = 229)

Univariable regression

Multivariable regression

Univariable regression

Multivariable regressiona

Bb

95% CI

Bb

95% CI

Bb

95% CI

Bb

95% CI

Active approach

1.452***

0.987–1.917

1.181***

0.670–1.693

0.963**

0.240–1.686

0.925*

0.115–1.734

Avoidance / abide

-0.593*

-1.165- -0.022

-0.335

-0.903–0.232

-0.733

-1.545–0.079

-0.614

-1.494–0.266

Helplessness

-1.306***

-1.810- -0.803

-1.042***

-1.566- -0.518

-1.359***

-2.067- -0.651

-1.697***

-2.487- -0.906

Acceptance

1.672***

1.186–2.157

1.352***

0.832–1.871

1.210**

0.496–1.924

1.214**

0.424–2.003

Perceived benefits

1.329***

0.853–1.805

0.946***

0.417–1.474

0.926*

0.227–1.625

0.993*

0.239–1.746

Physical health

-0.081

-0.329–0.167

0.096

-0.181–0.373

0.169

-0.133–0.471

0.407*

0.046–0.769

Mental health

0.811***

0.497–1.125

0.556**

0.215–0.879

0.573*

0.117–1.028

0.471

-0.053–0.995

Coping strategies c

Illness perceptions d

Perceived health e

a

Multivariable regression, adjusted for age, gender, educational level, work status, multimorbidity and ICD-10 diseases

b

B, Unstandardized regression coefficient

c

Coping strategies measured with the Utrecht Coping List (UCL) [13],

d

Illness perceptions measured with the Illness Cognition Questionnaire (ICQ) [14, 15]

e

Perceived health measured with the 12-item Short-Form Health Survey (SF-12) [16]

CI Confidence Interval, *p < .05, **p ≤ .01, ***p ≤ .001

Table 5 Sensitivity analyses regarding low and high adherence combined for medical and occupational treatment adherence, n = 158
Both low adherence
(n = 24)

High medical adherence,
Low medical adherence,
low occupational adherence high occupational
(n = 33)
adherence
(n = 8)

Both high adherence
(n = 93)

N (%) or mean (± SD)

N (%) or mean (± SD)

N (%) or mean (± SD)

N (%) or mean (± SD)

Female gender

15 (62.5%)

17 (51.5%)

6 (75.0%)

49 (52.7%)

Age in years

49.8 (± 9.7)

48.9 (± 9.6)

55.9 (± 5.1)

50.7 (± 9.0)

Educational level
Low

10 (41.7%)

8 (24.2%)

5 (62.5%)

31 (33.3%)

Medium

10 (41.7%)

15 (45.5%)

2 (25.0%)

38 (40.9%)

High

4 (16.7%)

10 (30.3%)

1 (12.5%)

24 (25.8%)

Working

12 (50.0%)

15 (46.9%)

5 (62.5%)

48 (52.7%)

ICD-10 Type of disease
Musculoskeletal disease

8 (33.3%)

13 (40.6%)

3 (42.9%)

32 (34.8%)

Mental health disorder

11 (45.8%)*

5 (15.6%)*

2 (28.6)*

17 (18.5%)*

Cardiovascular disease

4 (16.7%)

5 (15.6%)

1 (14.3%)

14 (15.2%)

Neoplasm

3 (12.5%)

5 (15.6%)

1 (14.3%)

19 (20.7%)

Disease of the nervous system
Multimorbidity

1 (4.2%)

9 (28.1%)

1 (14.3%)

16 (17.4%)

9 (37.5%)

14 (43.8%)

4 (57.1%)

38 (41.3%)

N number of participants, SD standard deviation, * P < 0.05

disorder. Of the participants who had a low tendency to
adhere, almost half (45.8%, n = 11) had mental health disorders, whereas of the participants with a high tendency
to adhere to both health professionals 18.5% (n = 17) had
a mental health disorder (Table 5).

Discussion
In this cross-sectional survey study we studied treatment
adherence, and the association of sociodemographic characteristics, disease related factors, coping strategies, illness perceptions and perceived health with the tendency
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to adhere to advice from medical and occupational health
physicians in long-term sick-listed workers applying for
disability benefits. Our results showed that 63.3% to 76.4%
of the participants reported they were able to do what
the physician told them to do in the past three months.
When studying the associations of sociodemographic
characteristics and disease related factors, only having a
mental health disorder turned out to be negatively associated with the tendency to adhere to advice given by medical specialists in multivariable analyses. Furthermore, an
active coping strategy, acceptance of the diseases, and
perceiving positive long-term consequences of the disease were associated with a higher treatment adherence,
whereas helplessness (focusing on the negative consequences) was associated with a lower adherence to both
medical and occupational advice. A higher perceived
mental health was positively associated with medical
adherence, and a higher perceived physical health was
positively associated with occupational adherence.
In general, the treatment adherence scores were slightly
lower for advice given by occupational health physicians
than for advice given by medical specialists. Although
80% did not find it difficult to do what the physician told
them to do, still about 35% was not able to do what the
occupational physician told them to do, and around 50%
found it difficult to follow the advice. Furthermore, the
mean scores of our study on the MOS-MPA questionnaire
were 67.0 and 69.8 and are at the lower end compared to
studies including cancer, hypertensive, diabetes and heart
disease patients, which ranged from 64.6 to 81.5 [18, 19].
Although previous studies found several associations of
sociodemographic factors, such as age and gender, with
non-adherence, these did not remain in our multivariable
analyses [20]. When looking at disease related factors, we
found that being diagnosed with a mental health disorder was associated with a low tendency adhere. Furthermore, higher perceived mental health was associated with
a higher medical adherence. This is in line with previous
studies on adherence in patients with mental health problems. Reviews on treatment adherence including patients
with schizophrenia, depression or anxiety reported nonadherence up to 89% [21–24]. Additionally, a meta-analysis across 31 studies and 18,245 participants diagnosed
with a physical health condition, such as asthma, coronary
heart disease, or diabetes, showed a significant association
between depression and medical adherence; the odds of
a depressed patient being non-adherent are significantly
increased compared to a non-depressed patient [25].
These results indicate even when mental health disorder
is not the primary diagnosis, physicians should be aware
of psychological conditions, such as a depression, with
respect to adherence to treatment advice. On the other
hand, our study showed that a higher perceived physical
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health was positively associated with occupational adherence. Occupational advices might also include workplace
adjustments. Advices on these adjustments are usually
more concrete, and also more effective, in case of physical health problems compared to mental health problems [26]. This possibly makes it easier to adhere to these
advices when physical health problems are not too severe,
and when not struggling with mental health problems.
In our study an active coping strategy, and the subscales
acceptance of the disease(s), and perceiving positive
long-term consequences of the disease of the illness perceptions questionnaire were associated with a higher tendency to adhere, whereas helplessness (focusing on the
negative consequences) was associated with a lower tendency to adhere to the advice given by medical specialists and occupational health physicians. Previous studies
have also found other psychological risk factors, such as
poor insight, denial of the illness, and negative attitudes,
in patients with mental health disorders have been associated with medication non-adherence [8, 27]. In studies concerning physical diseases, associations have been
found among coping strategies, illness perceptions and
adherence. For example, in patients with coronary heart
diseases, hypertension and chronic obstructive pulmonary disease, medical adherence was predicted by both a
strong perception of personal and treatment control. On
the other hand negative emotional response and negative
beliefs in illness consequences was associated with adherence to low-fat diets and drug treatment [28–30]. Furthermore, in patients with rheumatoid arthritis, a higher
score on reassuring thoughts (subscale of the UCL) was
associated with willing to participate in an exercise program [31]. Coping strategies are not only associated with
patient studies assessing adherence to medication, but
also with intervention studies among healthy individuals. For example, one study found that pre-action selfefficacy (optimistic beliefs to participate) and formulating
more coping plans such as motivational self-instructions,
emotional control and use of resources, were associated
with program adherence in healthy women who had participated in a physical or mental health activity program
[32]. This suggests that regardless of whether an individual has been diagnosed with a disease, good communication about the disease is important, and may result in
positive illness perceptions among patients. Intervention
studies on altering the patients perceptions about their
disease, showed improved functional outcomes, medical
symptoms, and also on RTW after a myocardial infarction [33, 34]. Therefore, better communicating what a
diagnosis entails, in an optimistic and compassionate
way, patients can make a better understanding of the
consequences of the disease on their lives [35]. Which
will lead to more proactive coping strategies, and will feel
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less helplessness, will be able to accept the disease sooner,
and perceive more positive long-term consequences then
when they don’t know what to expect [36]. On the other
hand, a self-fulfilling prophecy might occur; an increase
in these mentioned perceptions will lead to higher treatment adherence, which will lead to more positive treatment outcomes and a better quality of life [36, 37].
Strengths and limitations

To the best of our knowledge, this is the first study on
adherence of long-term sick-listed workers to treatment
advice of medical specialists and occupational health
physicians. A strength of our study is that our study
sample was not restricted to one specific diagnosis, we
included patients with a wide variety of diagnosis, both
physical and mental health disorders, which is a good
reflection of the long-term sick-listed workers population
and gave us the opportunity to compare results between
the different diagnosis groups. Additionally, we did not
only look at the associations of sociodemographic and
disease related factors, which usually are no subject to
change, but also at the associations of psychological factors. The latter can be affected by the participant self, and
by communication strategies of the physician, and can
subsequently increase the outcome.
Our study also has some limitations. One limitation is
the low response rate. In total 5,407 work disability benefit
applicants were contacted, but only 12% agreed to participate. Based on these numbers, a selection bias might have
occurred resulting in an underestimation of our results,
which might affect the internal and external validity of our
study [38, 39]. Additionally, data were collected by means
of self-report in which questions were asked on the tendency to adhere and a selection of factors that might be
associated with adherence. It is known that self-report is
subjective and may be susceptible to social desirability
bias, we do not have data on the objective adherence to
the advice or on non-adherence, nor is our data conclusive and adherence might be associations with many more
factors than presented in our study. Finally, the crosssectional design prevents us from drawing conclusions
about causal relationships. Based on these limitations,
our results are no solid evidence, and the associations
should be interpreted carefully. However, the aim of our
study was to explore possible associations with treatment
adherence in long-term sick-listed workers applying for
disability benefits. We believe our results do provide a relevant insight and can be built upon by future studies.
Recommendations for further research and practice

Although various interventions were developed to
increase RTW in short- and long-term sick-listed workers, these do not seem effective [6]. It is known that
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adherence has a great influence on the effectiveness of
treatment in general, and also on days of sick leave and
short-term disability [9]. However, the effect of adherence on long-term sick leave and RTW has not been
studied yet. To gain more insight in the effect of adherence on RTW, adherence rates of our study should be
compared to sick-listed workers who do RTW within
88 weeks of sick leave. Additionally, to increase RTW,
interventions should be developed with an additional
focus on active coping strategies and a positive illness
perceptions, to increase adherence to the treatment
and advice. Physicians should especially be aware of the
adherence of sick-listed workers with mental health disorders, but also on those who focus on the negative consequences of their (physical or mental health) disorder.

Conclusion
The tendency to adhere to medical and occupational
advice in long-term sick-listed workers is relatively low.
In order to increase RTW in this population, medical
and occupational health physicians should be aware that
specific groups of long-term sick-listed workers are at
risk not to adhere to their advice. Future studies on RTW
should focus on how to increase treatment adherence in
long-term sick-listed workers and the effect of treatment
adherence on RTW.
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