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ABSTRACT

Background: We describe long-term work participation of patients with carpal tunnel syndrome (CTS) referred to Danish
departments of occupational medicine and compare to patients with contact dermatitis.

Methods: One thousand seven hundred and sixty CTS-patients were included in this register-based nationwide longitudinal
follow-up study and compared to 3158 contact dermatitis patients. We extracted register data on public benefits 5 years before
and after assessment at a department of occupational medicine between 2000 and 2013. We defined a work participation score
(WPS) as weeks where the patient was working divided by number of potential work weeks per year, dichotomized into low and
high at the 75® percentile. We analyzed the risk of low WPS and of receiving permanent health-related public benefits during
follow-up.

Results: Before assessment, both CTS and contact dermatitis patients had high work participation. In the follow-up period
work participation decreased permanently for both patient groups. Comparing women with CTS to women with contact
dermatitis, odds ratios (OR) of low WPS were 2.56 (2.11-3.11) and 1.68 (1.38-2.05) one and 5 years after assessment. For men,
OR of low WPS were 2.01 (95% CI, 1.67-2.44) and 1.27 (95% CI, 1.04-1.56). ORs of receiving permanent health-related public
benefits during follow-up were 2.10 (95% CI, 1.56-2.83) for men and 1.97 (95% CI, 1.54-2.54) for women with CTS compared to
those with contact dermatitis.

Conclusions: Patients referred to Danish departments of occupational medicine due to CTS have increased risk of reduced
long-term work participation and of receiving permanent health-related public benefits compared to patients referred due to
contact dermatitis.

1 | Introduction adult European population [1]. The aetiology is primarily idi-

opathic but pregnancy, obesity, and hypothyroidism, among
The most common form of mononeuropathy is carpal tunnel  others, are associated factors [1]. It is well-known that various
syndrome (CTS) with a prevalence of approximately 5% in the occupational factors such as hand exposure to vibrating tools
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and forceful and highly repetitive work [2, 3] increase the risk
of CTS. Multiple studies have found extended sick leave after
carpal tunnel release surgery among patients with manual
compared to nonmanual work [4-7].

In a Swedish study from 2011, Atroshi et al found the incidence
of physician diagnosed CTS to be 428 in women and 182 in men
per 100,000 adults per year with peak incidence in women aged
45-54 years [8]. They reported that surgery was used in 33% of
those younger than 35 years, 50% of those aged 35-74 years and
60% of those older than 75 years. Thus CTS is a very common
condition and carpal tunnel release surgery appears to be a
frequently utilized treatment option in CTS [8]. When carpal
tunnel release is necessary patients are informed that the
prognosis is good and that they will be able to return to work
within 2 weeks (nonmanual labor) or 6-8 weeks (heavy manual
labor) [9]. Thus CTS is considered to be a treatable condition
with a good prognosis.

Studies suggest long-term effects of CTS on various health and
financial parameters, including reduced income and increased
sickness absence days [10-12]. In a large American follow-up
study from 2007, Foley and colleagues compared the earnings of
patients with CTS to those of patients with upper extremity
fractures or dermatitis over a 6-year follow-up period [10]. CTS
patients recovered to only half of their pre-injury earnings after
6 years compared to the patients with upper extremity fractures
and dermatitis, who on average gained almost the same income
in the years following treatment. Furthermore, CTS patients
received public benefits three times longer than patients with
upper extremity fractures. In a systematic review from 2018
[11], Newington and colleagues reported extremely variable
return-to-work spans of 4-168 days following carpal tunnel
release surgery. Median return-to-work was 21 days for non-
manual and 39 days for manual workers. In only one of the
included studies did all participants return to work within
6 months follow-up [13].

In 2022 a large Swedish register-based study examined sickness
absence and disability pension days for patients diagnosed with
CTS and matched healthy references during 3 years of follow-
up [12]. They concluded that CTS patients had significantly
more sickness absence/disability pension days than matched
references, particularly for younger patients. Rate ratio of
sickness absence/disability pension days was higher for women
than for men.

We have not located any studies examining long-term labor
market attachment after suspected work-related CTS.

In Denmark general practitioners and trade unions can refer
patients or trade union members to hospital departments of
occupational medicine if they suspect a work-related disease. At
departments of occupational medicine patients an assessment
by a medical doctor includes diagnostics and evaluation of
whether the disease was caused by work exposures. Diagnostics
includes objective assessment and potentially nerve conduction
examination at a department of clinical neurophysiology.
Medical treatment for the condition is not offered at depart-
ments of occupational medicine but patients are advised on
potential additional hospital examination and treatment for the

disease (e.g., at neurologic departments, orthopaedic depart-
ments). Patients are advised on optimal return to work practises
including physical exercises and physiotherapy. Additionally,
the disease may be reported to the public labor market
insurance.

The purpose of this study is to describe long-term labor market
attachment for patients referred to Danish departments of
occupational medicine due to suspected work-related CTS or
contact dermatitis. Contact dermatitis was chosen as a relevant
control group [14]. We present work status 5 years before and
after assessment. Furthermore, we examine risk of low work
participation one and 5 years after assessment and risk of
receiving disability pension during follow-up by comparing
patients with CTS to patients with contact dermatitis.

2 | Methods

2.1 | Study Design and Participants

This register-based nation-wide longitudinal follow-up study
included all working patients aged 18-67 years assessed with
CTS or contact dermatitis at Danish departments of occupa-
tional medicine from 2000 to 2013. The study is part of a larger
cohort of all patients seen in the departments [14]. Patients
were identified using registrations of hospital contacts in the
Danish National Patient Registry. The registry holds informa-
tion from all Danish hospitals and uses unique identifier codes
for every department and patient allowing linkage to other
registries [15].

Patients were included if their primary ICD-10 (International
Classification of Diseases) diagnosis was G56.0 (CTS). For
comparison we included patients with contact dermatitis within
subgroups L23 (allergic contact dermatitis), L24 (irritant contact
dermatitis), and L25 (unspecified contact dermatitis). Patients
with CTS and contact dermatitis share the characteristics of
high work participation before assessment and furthermore, the
diagnoses are considered treatable with good prognosis. If pa-
tients had been assessed for both contact dermatitis and CTS,
they were included in the group matching their first contact.

Our population consisted of patients aged 18-67 years who were
not receiving public retirement pension or early public retirement
pension at assessment time, resulting in 1760 patients with CTS
and 3158 patients with dermatitis (Figure 1). The study population
used for analyses was further reduced to patients not receiving
permanent health related public benefits at assessment and pa-
tients younger than 62 years of age, to allow for a 5-year follow-up
before usual retirement age at 67 years in Denmark, resulting in
1670 patients with CTS and 3070 patients with contact dermatitis.
In the follow-up period patients were censored from the week they
changed status to public retirement pension, early public retire-
ment pension, emigrated, or deceased.

2.2 | Variables and Data Sources

We used low work participation score (WPS) as the primary
outcome. In case of unemployment or illness all Danish citizens
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FIGURE 1 | Flowchart.

are entitled to compensation from the authorities. Information
about public transfer incomes from the Danish authorities was
obtained from the DREAM-register [16] which comprises
weekly codes for public compensation. The DREAM-register
codes were grouped as follows; (1) no transfer-income (most
likely due to income from working but in rare cases due to
spousal maintenance), (2) education, maternity or parental
leave, (3) public benefits due to temporary unemployment or
sick leave, (4) permanent health related public benefits, (5)
retirement due to age or voluntary early retirement, (6)
death, (7) emigration. WPS was defined as weeks where the
patient is employed, on maternity or parental leave, or under
education, divided by the total number of potential
work weeks [17]. We calculated one WPS per patient per
follow-up year. The first year of follow-up consisted of
the week after the patient was assessed and the following
51 weeks. The following years were defined as the subsequent
52 weeks. We censored patients from the week of retirement
(early or due to old age), emigration or death so that
these weeks were not included in the calculation of WPS. We
defined low work participation as a WPS below 75% during
the period, meaning that the patient was working, on
parental leave or in education for less than 75% of the total
number of potential work weeks.

Other nondependent variables were age, sex, marital status,
educational level, occupation (DISCO-88 group—the Danish
version of the International Standard Classification of Occu-
pations 1988), type of occupation (white/blue collar), comor-
bidity (Charlson Index [18]), geographical region, carpal tunnel
release surgery, sick leave at assessment, and previous WPS
(third year before assessment). Data were obtained through
registers in Statistics Denmark, described in detail in Dalgaard
et al. [14]. Data were collected from Statistics Denmark 5 years
before and after assessment at departments of occupational
medicine.

The original 10 DISCO-88 major occupations were reduced to
six DISCO-88 major groups: 1-4, 5, 6 +0, 7, 8, 9.

Age >62 years l

Analytic study population
18-62 years: n=3070

The DISCO-88 groups 1-4 were combined and consisted of 1:
“Legislators, senior officials, and managers,” 2: “Professionals,”
3: “Technicians and associate professionals” and 4: “Clerks.”
DISCO-88 major group 5 were kept unchanged and consisted of
“Service, shop, market, and sales workers.” DISCO-88 major
group 6 were “Skilled agricultural and fishery workers” which
was combined with DISCO-88 major group 0 “Armed forces.”
The last 3 groups were kept unchanged in DISCO-88 major
group 7: “Craft and related trades workers,” DISCO-88 major
group 8: “Plant and machine operators and assemblers” and
DISCO-88 major group 9: “Elementary occupations.”

White collar workers were defined as DISCO-88 1-5 categories.
The remaining DISCO-88 categories 6-9 and 0 were assigned as
blue collar workers. Carpal tunnel release surgery was counted
as positive if performed 1 year before or after assessment date at
a department of occupational medicine.

We dichotomized the outcome of receipt of permanent health-
related benefits into patients who received permanent health-
related benefits for the first time during the follow-up period
and patients who had not yet received permanent health-related
benefits. Those who had received permanent health-related
benefits before assessment were excluded from the analyses.

We did not impute missing data as the variables had missing
data in the range of 0%-3.2% (primarily related to occupation),
which we considered acceptable.

2.3 | Statistical Analyses

We described the demographic characteristics of the population
for analysis with counts and proportions. Due to regulations on
confidentiality from Statistics Denmark, cells with less than
three observations could not be reported. We illustrated the
proportions of transfer income types in six diagrams (by diag-
nosis group and sex) with weekly registrations 5 years before
and after assessment at a department of occupational medicine.
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Analyses were performed using Stata 16 (STATA Corp, College
Station, Texas, USA).

We estimated the association between the diagnosis of CTS and
low work participation as well as receiving permanent health-
related benefits using logistic regression analysis. We compared
the odds of having low WPS in the first and fifth year following
assessment. Analyses were stratified by sex under the assump-
tion that sex could modify the association. We compared the
risk of receiving permanent health-related public benefits for
the first time in the follow-up period for the CTS patients
compared to the contact dermatitis patients. We adjusted the
analyses for the following a priori defined potential con-
founders; age, co-morbidity, WPS third year before assessment,
date of assessment, and educational level. Age and comorbidity
was chosen as possible confounder due to their association to
low work participation, and the previous work participation
follow the same argument, but may capture vulnerability not
related to the more severe diagnoses included in Charlson
Index. We adjusted for date of assessment as rules and regula-
tions changing over time during the long study period, may
affect the possibilities for being on sick leave and receiving
permanent health-related benefits. Finally, we adjusted for
educational level, as this could be related to occupation and
thus exposures that may increase the risk of both dermatitis and
CTS, and is also related to health in general. We did not adjust
for occupation, although we could use the same argument as for
educational level, first of all because some educational groups
were small but also to avoid overadjustment as educational level
and occupation are often closely related.

Information was available on whether the patient was on sick
leave at assessment. We considered adjusting for this at first.
However, we chose not to include it in the analyses, as it might
be an intermediary step in the causal pathway. Instead, we
included the variable previous work participation (WPS
third year before assessment) minimizing the risk of overlap
with the current sick leave period.

2.4 | Institution and Ethics Approval and
Informed Consent

Since this study was register based, approval from the Danish
National Committee on Health Research Ethics was not
required. The Danish Data Protection Agency approved the
study (j. no.: 1-16-02-263-19). Consent to participate and publish
was not required as the study was register-based.

3 | Results

Around 80%-85% of patients with CTS and contact dermatitis
were either working or on maternity leave, parental leave or in
education (henceforth referred to as working) 5 years before
assessment at a Danish department of occupational medicine
(Figure 2). By the time of assessment, around 50% of patients
with CTS and around 70% of patients with contact dermatitis
were working. Likewise, the percentage on temporary public
benefits had increased. In the following 5 years practically no

increase in the percentage working was observed in any of the
two disease groups. At 5 years of follow-up the percentage of
patients who were retired due to age, had emigrated or deceased
had increased to around 8%-10% for both groups. Notably, the
percentage of patients on permanent health-related public
benefits had increased to approximately 20% among patients
with CTS as compared to a little less than 10% among patients
with contact dermatitis.

By the time of assessment notably more women than men were
on temporary health-related public benefits in the group of
patients with CTS but not among patients with contact der-
matitis. For both patient groups, however, a higher proportion
of women were on permanent health-related public benefits
after 5 years of follow-up (Figure 2).

Both patient groups were almost equally distributed with
respect to sex (Table 1). Patients with contact dermatitis were
younger than patients with CTS (mean age 39 years vs.
44 years). In the contact dermatitis group, the educational level
was slightly higher, especially for women of which 20.6% had a
medium-long further education as compared to 6.9% of women
with CTS. The female contact dermatitis patients worked pri-
marily in white collar jobs and the female CTS patients worked
mostly in blue collar jobs. Both the male contact dermatitis
patients and the male CTS patients worked primarily as
craftsmen (35.1% and 43.0%, respectively).

The results of the logistic regression analyses are depicted in
Tables 2 and 3. One year after assessment the odds of low WPS
for a male patient with CTS was 2.05 (1.72-2.45) compared to a
male patient with contact dermatitis. After 5 years the ratio had
decreased to 1.56 (1.29-1.88). Among female patients, higher
odds ratios were seen as compared to males. One year after
assessment female CTS patients had OR 2.66 (2.24-3.17) of low
WPS compared to contact dermatitis patients. After 5 years the
OR was 2.11 (1.77-2.52). All associations were statistically sig-
nificant and there was effect modification of sex (p =0.05 and
p = 0.04, respectively). Hence, we stratified for sex. Adjusting
for confounders slightly lowered the estimates (Table 2).

In the 5 years following assessment the odds of receiving per-
manent health-related public benefits for the first time was two
to three times higher both among male and female patients
with CTS as compared to patients with contact dermatitis
(Table 3). We did not find any effect modification of sex on this
outcome. When adjusting for age, comorbidity, WPS third year
before assessment, date of assessment and educational level, the
association remained statistically significant.

4 | Discussion

In the years before assessment at a department of occupational
medicine, a high percentage of both patients with CTS and
patients with contact dermatitis were working, indicating two
healthy working populations. In both patient groups and for
both sexes a notable decrease in the proportion working was
seen around the time of assessment and afterwards practically
no increase was observed. Most contact dermatitis patients
remained in employment whereas around 20% of patients with
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(Continued)

TABLE 1

3070)

Female

Contact dermatitis (N

=1670)

CTS (N
Male

100 (11.8%)

Male
115 (7.9%)
142 (9.7%)
238 (16.3%)

Female
85 (10.3%)
113 (13.7%)

217 (26.3%)

191 (11.9%)
79 (4.9%)

Aarhus University Hospital

104 (12.3%)

Aalborg University Hospital

309 (19.2%)

181 (21.4%)

Low

Work participation score third year before

assessment

1296 (80.5%)

1217 (83.4%)

608 (73.7%)

664 (78.6%)

High
Missing

5 (0.3%)
1,604 (99.6%)

5 (0.3%)
1,457 (99.8%)

0 (0.0%)
502 (60.8%)

0 (0.0%)
521 (61.7%)

No

Carpal tunnel release

6 (0.4%)
972 (60.4%)
590 (36.6%)

3 (0.2%)
211 (14.5%)
1,236 (84.7%)

323 (39.2%)

324 (38.3%)

Yes
‘White collar

269 (32.6%)

54 (6.4%)

Type of profession

543 (65.8%)

778 (92.1%)

Blue collar

48 (3.0%)

13 (1.6%) 13 (0.9%)

13 (1.5%)

Missing

Note: Missing groups of < 3 observations for each variable were included in the largest group in Table 1 only.

CTS received permanent health-related public benefits after
5 years of follow-up. Logistic regression analyses showed that
patients with CTS had a significantly higher risk of low WPS
both one and 5 years after assessment as compared to patients
with contact dermatitis. The risk was more pronounced for
women than for men. The risk of receiving permanent health-
related public benefits during follow-up was also significantly
higher for CTS patients than for contact dermatitis patients.

A major strength of this study is the large national sample
consisting of all patients with CTS assessed at departments of
occupational medicine in 2000-2013 in Denmark. Another
strength is the wide range of available register data on demo-
graphic, health, and work-related variables with few missing
data. We present data on work participation preceding assess-
ment and during a long follow-up period. Moreover, we believe
that the use of two designs to present the data, both descriptive
figures in which all data is presented as well as a calculated
WPS, which accounts for the patients that retire due to age or
who die or emigrate during the follow-up period, is a particular
strength of this study.

We compared two groups who were similar in both having had
a hospital assessment at a department of occupational medi-
cine, having a generally high work participation before referral,
and with a medical condition for which we in general consider
the prognosis to be good. The two patient groups were similar
but not matched. Therefore, there were some demographic
discrepancies for example, contact dermatitis patients were
younger, had a higher educational level, and more patients from
this group were on maternity leave or enrolled in education. We
tried to account for these differences by adjusting for age and
educational level, which we believed was the main explanation
of the differences between the patient groups. Another possible
difference between the two groups are the reason and timing of
referral, where we could suspect that those with dermatitis
might be referred early after onset of the symptoms, whereas
the CTS patients may be referred later, even after
decompression surgery may not have reduced the symptoms.
We did not have information about decompression surgery and
timing of this, nor timing of the onset of symptoms.

Sickness absence is only registered if it exceeds 6 weeks and
then only if the employer applies for it. Hence patients who
need less than 6 weeks of sickness absence were perceived as
working. This may cause misclassification, but is most likely
nondifferential.

There are limitations associated with using work participation
as an outcome as it is highly susceptible to changes in the legal
and political systems. Attempts and reforms to improve work
participation and delay retirement were issued on a regular
basis during this period in Denmark. Work participation in
different time periods will also be susceptible to financial fluc-
tuations in society for example, the global financial crisis of
2007-2009 [19]. We tried to account for this by adjusting for
confounding by date of assessment as a continuous variable. We
used a cut-point at 75% of full work participation as this has
been used in other similar studies of patient groups. However,
we also conducted sensitivity analyses, where we changed the
cut-point to 60% and 90%, respectively. We found slightly higher
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TABLE 2 |

The associations to low work participation during the first and the fifth year of follow-up after assessment in patients with carpal

tunnel syndrome compared to patients with contact dermatitis by sex, 2000-2013, Denmark.

1 year® 5 years
Women Unadjusted OR (95% CI) Adjusted OR (95% CI)b Unadjusted OR (95% CI) Adjusted OR (95% cIP
(n=2434) (n = 2386) (n = 2290) (n=2248)
2.66 (2.24-3.17) 2.56 (2.11-3.11) 2.11 (1.77-2.52) 1.68 (1.38-2.05)
Men Unadjusted OR (95% CI) Adjusted OR (95% CI)° Unadjusted OR (95% CI) Adjusted OR (95% CI)°

(n=2303)
2.05 (1.72-2.45)

(n=2251)
2.01 (1.67-2.44)

(n=2143)
1.56 (1.29-1.88)

(n=2099)
1.27 (1.04-1.56)

Note: Three persons were not included in the analysis of the first year, as they leave the workforce permanently at the time of assessment. Leaving the workforce does also

reduce the sample for fifth year follow-up.

“The first year consists of the week following assessment and the subsequent 51 weeks.
® Adjusted for age group, comorbidity, work participation score 3 years before assessment, date of assessment, and educational level.

TABLE 3 |
health related benefits during 5 year follow-up for patients with carpal

The associations to receiving first time permanent

tunnel syndrome compared to patients with contact dermatitis by sex,
2000-2013, Denmark.

Unadjusted OR (95% Adjusted OR (95%
Women CI) (n=2435) CI)* (n=2387)
2.93 (2.32-3.69) 1.97 (1.54-2.54)

Men Unadjusted OR (95% Adjusted OR (95%

CI) (n = 2305)
2.52 (1.91-3.32)

CI)* (n=2253)
2.10 (1.56-2.83)

#Adjusted for age, comorbidity, work participation score 3 years before
assessment, date of assessment, and educational level.

estimates when using 60% as cut-off and slightly lower when
using a cut point of 90%, but all estimates within the 95% CI of
the estimates in Table 2 using 75% as cut-off.

As depicted in Table 1, a large proportion of CTS patients
worked in highly physically demanding jobs which increases
the risk of other musculoskeletal disorders which in turn
increase the risk of low work participation [3].

We did not have self-reported data from questionnaires on
lifestyle characteristics for this population, and have therefore
not accounted for smoking, although it has been reported that
smoking prolongs post-surgical recovery [20] and thus could
affect recovery after carpal tunnel release. However, lifestyle is
related to educational level and occupation and thus perhaps
taken into account by adjusting for this.

Our findings were in line with a range of previous studies.
However, most studies examining effects of CTS on work have
focused on duration of sick leave and not long-term attachment
to the labor-market. In 2018 Newington et al. [11] reviewed the
literature on return to work time after carpal tunnel release.
They reported highly variable return to work times that were
dependent on some occupational factors for example, type of
work (manual/nonmanual), though reporting of occupational
factors was of erratic quality. Only one of the studies included
in the review reported that all patients had returned to work at
follow-up. Newington and colleagues assessed this study to
have high risk of bias because of selective reporting, selection
bias, and confounding [13]. The results are not directly

comparable to our results as the outcomes differ. But the results
of Newington and colleagues also imply that for some patients
CTS affects work-ability for a prolonged period of time after

surgery.

The precipitous and permanent decrease in work participation
that we observed after CTS corresponds well with findings from
other studies [10, 12]. In a study from the United States, Foley
and colleagues also concluded that contact dermatitis patients
did significantly better than CTS patients following their diag-
nosis on both duration of sick leave and on income. A Swedish
study by Lallukka and colleagues examined 3-year follow-up in
a large cohort of CTS-patients and compared them to matched
healthy references [12]. They found that CTS-patients had
more days of sickness absence or disability pension than their
matched references.

The difference in work participation between the CTS patients
and the contact dermatitis patients was more pronounced
among women than men. It is generally known that women
have higher incidence of CTS than men [1] as well as reported
that women have lower work participation than men [21].
However, we have not identified literature suggesting that
women spend more time returning to work after CTS as com-
pared to men. The difference in work status presented in our
population could be caused by the fact that women in the CTS
group had a lower educational level and were more likely em-
ployed in elementary jobs whereas the men more frequently
may have had the opportunity to improve their skills with
further education and to vary and schedule their tasks to a
higher degree than the women, making it easier for the men to
return to work.

The results of this study suggest that contrary to the generally
good prognosis of CTS, those cases referred to the Danish
departments of occupational medicine show a drop in long-
term work-ability. Hence future research should focus on
identifying individuals with early signs and symptoms of CTS
and examine if any preventive actions can be taken to orga-
nize their work assignments to improve future labor market
attachment. Our results may only be replicable to the more
severely affected chronic cases of CTS and patients with
manual work. The results are generalizable to other indus-
trialized countries with labor market structures similar to
Denmark.

328 of 396

American Journal of Industrial Medicine, 2025



5 | Conclusion

This study showed that CTS patients assessed at Danish
departments of occupational medicine, were at higher risk of
reduced labor-market attachment than contact dermatitis pa-
tients 1 and 5 years after their assessment. The risk of receiving
permanent health-related public benefits during the following
5 years after assessment was also higher for CTS patients than
for contact dermatitis patients.

Future research in this area should focus on identifying the
patients that will be most severely affected on their work-ability
before they are referred to departments of occupational medi-
cine and assist with preventive actions before their disease
becomes chronic.
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