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Background and purpose — Little is know about patterns of sick
leave in connection with total hip and knee joint replacement
(THR and TKR) in patients with osteoarthritis (OA).

Patients and methods — Using registers from southern Sweden,
we identified hip and knee OA patients aged 40-59 years who had
a THR or TKR in the period 2004-2012. Patients who died or
started on disability pension were excluded. We included 1,307
patients with THR (46% women) and 996 patients with TKR
(56% women). For the period 1 year before until 2 years after
the surgery, we linked individual-level data on sick leave from the
Swedish Social Insurance Agency. We created a matched refer-
ence cohort from the general population by age, birth year, and
area of residence (THR: n = 4,604; TKR: n = 3,425). The mean
number of days on sick leave and the proportion (%) on sick leave
12 and 24 months before and after surgery were calculated.

Results — The month after surgery, about 90% of patients in
both cohorts were on sick leave. At the two-year follow-up, sick
leave was lower for both cohorts than 1 year before surgery,
except for men with THR, but about 9% of the THR patients and
12-17% of the TKR patients were still sick-listed. In the matched
reference cohorts, sick leave was constant at around 4-7 % during
the entire study period.

Interpretation — A long period of sick leave is common after
total joint replacement, especially after TKR. There is a need for
better knowledge on how workplace adjustments and rehabilita-
tion can facilitate the return to work and can postpone surgery.

|

Osteoarthritis (OA) is one of the most common reasons for
chronic musculoskeletal pain (Arden and Nevitt 2006, Vos
et al. 2012). OA is among the top 10 disabling diseases in
the western world (OECD 2013). It is not only a disease of

the elderly, but also affects the working-age population. In
Sweden, where we conducted this study, the prevalence of
doctor-diagnosed hip OA and knee OA in individuals aged 45
years or more has been reported to be 6% and 14%, respec-
tively (Turkiewicz et al. 2014a,b). During the progression
of OA, pain—both during activity and at rest—often occurs
more frequently and with increased intensity. This may cause
both loss of work productivity (presenteeism) and sick leave
(absenteeism). Indeed, women with knee OA have an almost
doubled risk of sick leave in comparison to a general popula-
tion (Hubertsson et al. 2013).

With severe OA, a total hip replacement (THR) or total knee
replacement (TKR) may be necessary to obtain sufficient pain
relief, and to improve physical function and maintain the same
activity level (Zhang et al. 2012, McAlindon et al. 2014). The
number of patients who have a THR or a TKR is steadily
increasing (Losina et al. 2012). The same trend is apparent in
all OECD countries (OECD 2013). Still, we know very little
about the patterns of sick leave (as a measure of absenteeism)
before and after joint replacement surgery. Thus, we deter-
mined how hip and knee OA patients are sick-listed before
and after a THR or TKR using individual-level data from an
entire geographic region. We also related the sick leave to the
level of sick leave in the general population.

Patients and methods
Study design

We conducted an observational study on patients with hip OA
and knee OA who had had a THR or a TKR. The setting was
the Skéane region in southern Sweden. The region is one of
the largest counties in Sweden and contains both rural and
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urban areas. The population of 1,274,069 inhabitants (2013)
accounts for approximately one-eighth of the Swedish popula-
tion. We crosslinked data at the individual level from 2 regis-
ters using the Swedish 10-digit personal identification number.

The Skane Healthcare Register (SHR)

Healthcare in Sweden is financed by taxes, and all healthcare
providers (both public and private) must register each con-
sultation using the patient’s unique personal identification
number. Each single healthcare consultation generates data
that are transferred to a central database (the SHR). Since
1997, diagnoses have been classified according to the Swed-
ish translation of the International Classification of Diseases
and Related Health Problems (ICD) 10 system (WHO, 2015),
and surgical codes are classified according to the NOMESCO
Classification of Surgical Procedures (NCSP 96).

The Swedish Social Insurance Agency

According to Swedish legislation, all residents aged 16 to 64
years are insured by the Swedish Social Insurance Agency
(SSIA) and can be granted economic security if the ability to
work is limited by least 25% due to sickness, disability, or
injury (Borg et al. 2006). Different forms of benefits are sick
leave, sick leave in prevention, sick leave for rehabilitation,
and also—when having more permanent work disability—
sickness compensation. The first day that sickness is reported
is a qualifying day where no compensation is provided. The
13 days that follow are compensated for by the employer, at
a slightly lower level than the ordinary salary. After this, the
benefits are paid by the SSIA. Thus, sick periods of 14 days
or shorter are therefore not registered by the SSIA, except for
students and unemployed individuals.

Sick leave compensation can be provided as full, three-quar-
ters, half, or one-quarter benefit depending on the limitation
in work ability. From the eighth day reporting sick, a doctor’s
certificate is required, to verify the need for sick leave. Sick-
ness compensation (before 2003, referred to as disability pen-
sion) can be granted to insured individuals with a permanent
or long-term (at least 1 year) full or partial work disability,
based on a medical condition due to illness or injury. Sick-
ness compensation is payable as full, three-quarters, half, or
one-quarter benefit, depending on the extent of the reduction
in work ability. In the present study, sick leave is defined as
days with sickness benefit registered at the SSIA. Patients
with sickness compensation were not included in this study.

Patient cohorts

Using ICD-10 codes, we identified all patients diagnosed with
hip OA (M16) who had a THR (surgical code NFB49), and all
patients diagnosed with knee OA (M17) who had a TKR (sur-
gical code NGB49), registered in the SHR during the period
January 2004 to December 2012. The first time the surgical
code (NFB49 or NGB49) appeared (date of surgery) was
selected as day 0. For them to be eligible for the study, we also

required that all patients to be included were resident in the
Skane region 1 year before surgery, and that they were 40-59
years old at the time of surgery. Subjects who died or received
disability pension/sickness compensation were excluded. For
each patient, we linked data from the SSIA on sick leave for
the period of 360 days before the date of surgery and up to a
maximum of 719 days after the date of surgery. We created 2
different cohorts, 1 for THR patients and 1 for TKR patients.

Reference cohorts

A reference cohort was identified for each of the 2 patient
cohorts, by random sampling of matched subjects (with a
case-reference ratio of 1:4) who had had any kind of health-
care contact that was registered in the SHR during the period
2004-2012. The matching variables were same sex, same
year of birth, and same area of residence. Day 0 was set to be
the day corresponding to the day of TKR/THR for the joint
replacement patients. In line with the 2 case cohorts, subjects
in the reference cohorts who died or received any kind of dis-
ability pension/sickness compensation during the study period
were excluded.

Statistics

The month of the THR or TKR was set as month O (surgery
month) for the THR and TKR cohorts and for the reference
cohorts. Based on all patients who were on any type of sick
leave in a particular month, we calculated mean number of
days of sick leave with 95% confidence intervals (95% ClIs)
for each month, and for each cohort. 2 half-days on sick leave
were counted as 1. For each cohort (THR or TKR), we calcu-
lated the proportion of patients with sick leave in 30-day inter-
vals from 360 days before until 719 days after day 0. When
calculating the proportion of individuals on sick leave, sub-
jects with any ongoing sick leave during that particular month
(irrespective of extent) were counted to the nominator. We
also calculated the length of the sick leave periods that started
around surgery (on day 7 before surgery or later) in patients in
both cohorts (THR/TKR) who had had no ongoing sick leave
on day 30 to day 8 before surgery.

Ethics

The study was approved by the ethics committee of Lund Uni-
versity (entry no. 301-2007).

Results
THR and reference cohort—characteristics

We identified 1,581 working-age THR patients. After exclu-
sion of 274 patients, the final THR cohort had 1,307 individu-
als (Table 1). There were more men (54%) than women (46%)
in the final THR cohort, but there was no statistically signif-
icant difference in mean age relative to the original cohort.
Mean age was 53 (SD 5.0) years in women and 53 (SD 5.1)
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Table 1. Characteristics of patients who underwent total hip
replacement (THR) or total knee replacement (TKR), and their refer-
ence cohorts

THR TKR
reference reference
THR cohort TKR cohort

n=1,307 n = 4,604 n =996 n = 3,425

Men, n (%) 712 (54) 2,572 (56) 433 (44) 1,543 (45)

Women, n (%) 595 (46) 2,032 (44) 563 (56) 1,882 (55)
Mean age (SD)

all 53 (5.1) 53 (5.1) 55 (3.9) 55 (3.9)

men 53 (5.1) 53 (5.1) 53 (3.9) 55 (4.0)

women 53 (5.0) 53 (5.1) 53 (3.8) 55 (3.9)

years in men. Of the individuals who were excluded, there
were more women (69%) than men (31%), and the mean age
was 54 (SD 4.7) years in women and 54 (SD 5.1) years in men.
The reference cohort had 4,604 individuals, after exclusion of
1,702. There were more men (56%) than women (44%) in
the reference cohort also, with a mean age for both men and
women of 53 (SD 5.1) years.

TKR and reference cohort—characteristics

1,296 TKR patients were identified. We then excluded 300
patients and the TKR cohort ended up with 996 patients, of
whom 563 were women (56%) and 433 were men (44%)
(Table 1). The sex distribution differed from that of the group
that was excluded (78% women and 22% men). In the TKR
cohort, both women and men had a mean age of 55 (SD 3.8
and 3.9) years, and this was not significantly different from
the group of patients who were excluded, where women had
a mean age of 55 (SD 3.9) years and men 56 (SD 3.1) years.

Monthly fraction (%) on sick leave - THR
100

------- Women THR
90 = Men THR
-=== Women ref.

804 Men ref.

70

60

A reference population of 5,146 individuals was identified
and 1,721 individuals were excluded. In the final reference
population (n = 3,425), 55% were women and 45% were men.
There was no significant difference in mean age compared to
the TKR cohort.

Sick leave in the THR cohort and the corresponding
reference population

At month 12 before THR, more women (14%) than men (8%)
were on sick leave (Figure 1). In relation to the matched ref-
erence individuals, more hip OA patients were on sick leave
throughout the entire study period. This was apparent already
at 1 year before surgery, but also 2 years after surgery. Close
to the time of surgery when sick leave peaked, the proportion
of women and men who were sick-listed was similar (89%
and 90%, respectively), but during the postoperative period,
women generally had a slightly delayed return to work com-
pared to men (Figure 1).

The mean number of days on sick leave was equally distrib-
uted among men and women in the month after surgery and at
2-year follow-up. In relation to the reference population, both
men and women had more days on sick leave 1 year before
surgery, in the month of surgery, and at 2-year follow-up
(Table 2). For THR patients who started a new episode of sick
leave from day 7 before surgery and who had had no ongoing
sick leave from day 30 to day 8 before surgery (n = 698), the
median postoperative sick leave period in women lasted for
89 (IQR: 69-124) full days and in men it lasted for 88 (IQR:
61-110) full days.

Sick leave in the TKR cohort and the corresponding
reference population

1 year before TKR, 21% of the women were on sick leave
(Figure 2) and in the month of surgery, 90% were on sick
leave. After surgery, sick leave decreased and 2 years after
TKR, 17% of the women were still on sick leave. In men,
16% were on sick leave 1 year before TKR and in the month

Table 2. Mean number of days of sick leave (95% CI ) per month in men and women
who underwent THR, and in their reference population

50 THR Reference population
Men Women Men Women
404 n=712 n = 595 n=2,572 n=2,032
30 Months before THR
12 1.5 (1.2-1.9) 2.9 (2.3-3.4) 0.8 (0.7-1.0) 1.2 (1.0-1.4)
S B gy 6 3.1(2.6-3.6) 4.2 (3.6-4.9) 1.0(0.8-1.2) 1.3 (1.1-1.5)
I T —— - 3 4.9 (4.3-5.5) 5.9 (5.1-6.6) 1.0(0.9-1.2) 1.3 (1.1-1.5)
....... Month of surgery  26.4 (25.8-26.9) 26.3 (25.6-26.9) 0.9 (0.8-1.1) 1.4 (1.2-1.6)
o Months after THR
12108 6 -4 -2 -0 2 4 6 8 101214 16 18 20 22 3 10.4 (9.6-11.2) 11.9(11.1-12.8) 0.8 (0.7-1.0) 1.3 (1.1-1.5)
Months before/after index operation 6! 4.1 (3.5-4.7) 5.1 (4.5-5.8) 0.8(0.7-0.9) 1.2 (1.0-1.4)
Figure 1. Patterns of sick leave (percentage on 12 2.4 (1.9-2.9) 3.1 (2.5-3.6) 0.9(0.8-1.1) 1.3(1.1-1.5)
sick leave during a particular month) in men and 18 1.9 (1.5-2.3) 2.8 (2.3-3.3) 0.8(0.7-1.0) 1.5(1.3-1.7)
women who underwent total hip replacement 24 2.0 (1.6-2.5) 2.0 (1.5-2.4) 0.8 (0.6-0.9) 1.3(1.1-1.5)

(THR) and their reference cohort.
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Monthly fraction (%) on sick leave — TKR

Table 3. Mean number of days of sick leave (95% CI) per month in men and women who

100 underwent TKR, and in their reference population
------- Women TKR
90 S ——— Men TKR
a0 T romen ref. TKR Reference population
= Men Women Men Women
70 n =433 n =563 n=1,543 n=1,882
601 Months before TKR
12 3.5 (2.8-4.3) 4.4 (3.8-5.1) 0.9 (0.7-1.1) 1.2(1.0-1.4)
% 6 5.3 (4.5-6.1) 6.2 (5.5-7.0) 0.9 (0.7-1.1) 1.3 (1.1-1.5)
20 3 6.8 (5.9-7.7) 7.6 (6.8-8.4) 1.2(0.9-1.4) 1.4(1.1-1.6)
Month of surgery  26.5 (25.8-27.3) 26.6 (26.0-27.3) 1.0(0.8-1.3) 1.4 (1.2-1.6)
30 Months after TKR
3 14.8 (13.8-15.9) 16.9 (16.0-17.8) 0.9 (0.7-1.1) 1.2 (1.0-1.5)
20 6 6.9 (5.9-7.8) 9 (7.1-8.7) 1.3 (1.1-1.5) 1.1(0.9-1.3)
10 12 4.9 (4.1-5.8) 2 (4.5-5.9) 1.0 (0.8-1.3) 1.2(1.0-1.4)
) 18 3.1 (2.4-3.8) 3 7 (3.1-4.4) 1.0 (0.8-1.2) 1.0(0.8-1.2)
24 2.8 (2.1-3.4) 3.5 (2.9-4.1) 0.8 (0.6-1.0) 0.9 (0.7-1.1)

-12-10-8 -6 -4 -2 -0 2 4 6 8 10 12 14 16 18 20 22

Months before/after index operation

Figure 2. Patterns of sick leave (percentage on
sick leave during a particular month) in men and
women who underwent total knee replacement
(TKR) and their reference cohort.

of surgery, 90% were sick-listed. Sick leave decreased during
the 2-year follow-up, but 12% of men were still sick-listed 2
years after TKR. In comparison to the reference population,
a greater proportion of both men and women who underwent
TKR were on sick leave during the entire period (Figure 2).
The mean number of days on sick leave were higher in both
men and women in the TKR cohort 1 year before TKR, in
the month of surgery, and 2 years after TKR, compared to
the reference population (Table 3). Mean number of days on
sick leave were slightly lower 2 years after surgery than 1
year before. Regarding the patients who started a new episode
of sick leave in connection with surgery (from day 7 before
TKR) and had had no ongoing sick leave from day 30 to day
8 before surgery (n = 493), the median period of sick leave
was 117 (IQR: 90-183) full days for women and 96 (IQR:
82-153) full days for men.

Discussion

We have determined the patterns of sick leave before and after
total hip or knee joint replacement in Sweden. Compared to
our reference cohorts, patients who underwent THR or TKR
had more sick leave during the entire study period. This can
be interpreted as hip and knee OA having a substantial impact
on patients’ work participation over an extended period of
time. This is in line with a recent study on determinants of
return to work by Leichtenberg et al. (2016). Interestingly,
patients who undergo TKR have more sick leave in the year
before surgery than patients who undergo THR, and they also
have a slower return to work. Women generally have more
sick leave before surgery and a slower return to work after
both THR and TKR.

Total joint replacement is an effective treatment for severe
joint pain and disability due to hip and knee OA. Patient edu-
cation programs are recommended for OA patients with mild
to moderate OA, but they can also be beneficial before surgery
(Villadsen et al. 2014). Skou et al. (2015) compared TKR in
combination with a 12-week patient education program with
the patient education program only (nonoperative treatment),
and found that surgery was favorable concerning the degree of
pain relief and functional improvements at 12-month follow-
up. However, it is important to notice that the group that was
treated nonoperatively also showed substantial improvement,
such as a clinically relevant increase in health-related quality
of life. Furthermore, surgery was associated with 4 times the
number of serious adverse events compared to nonoperative
treatment. Kleim et al. (2015) have suggested that offering
a THR/TKR at an earlier stage might limit the loss of work
ability, but in the trial by Skou et al. (2015) only 26% of the
patients who did not undergo surgery actually had a TKR
within the 1-year follow-up period. This highlights the impor-
tance of discussing the relative advantages or disadvantages of
surgery compared to nonoperative treatment options.

There is very little literature on how return to work can be
facilitated after THR/TKR (Kuijer et al. 2009). Individuals
who have been employed before surgery (Tilbury et al. 2014)
or who have had no previous sick leave (Kleim et al. 2015,
Kuijer et al. 2016, Leichtenberg et al. 2016) have been found
to be more likely to return to work. In our study, around half
of the patients started the episode of sick leave close to surgery
and had had no heavy burden of sick leave before surgery.
We have no information on why these patients were less sick-
listed. There could be several reasons such as better general
health, psychosocial factors, less demanding work, better pos-
sibility of making adjustments at work or of changing work
tasks. Wilkie and Pransky (2012) concluded that it is impor-
tant to involve the employer in the return to work process. This
calls for a closer collaboration between patient, healthcare
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system, and employer, in order to arrange for a sustainable
return to work. A safe return to work can often be ensured
by awareness of modifiable risk factors (Leichtenberg et al.
2016).

We corroborate previous findings that postoperative results
regarding work performance are better for THR than for TKR
(Kleim et al. 2015). The results of a systematic review (2011)
suggested that individuals with hip and knee OA generally
manage to stay at work (Bieleman et al. 2011). However, it is
important to identify individuals who are at risk of developing
work disability due to OA at an early stage, to prevent early
retirement (Wilkie et al. 2014).

When identifying the study cohorts, subjects with sickness
compensation/disability pension were excluded. In both the
THR and TKR cohort, in the subjects who were excluded
there was a higher proportion of women (69% and 78%,
respectively). This may indicate that women with hip or knee
OA receive sickness compensation to a greater degree than
men. Since there are differences in how women and men are
employed on the labor market, and consequently how they are
exposed for different risk factors at work, further attention
should be payed to this question.

Hip and knee OA is associated with heavy workload (Ander-
sen et al. 2012). Knee-demanding work, such as kneeling and
squatting, is associated with knee OA (Klussman et al. 2010)
and a slower return to work (Kuijer et al. 2016). The preva-
lence of hip OA is reported to be higher in farmers (Thelin
and Holmberg 2007), and men in occupations with a heavy
workload have an increased risk of requiring a THR (Rubak
et al. 2013, 2014)—and also of having a slower return to work
(Kleim et al. 2015). In men especially, a heavy work load
is associated with an increased risk of both THR and TKR
(Franklin et al. 2010). In this study, we did not have informa-
tion on patient employment before or after surgery, whether
present or previous. This would have been important infor-
mation, and the lack of it may also have had a confounding
effect on the results. We also lacked information on whether
the patient returned to the same workplace and the same occu-
pation as before surgery, and whether any adjustments to the
workplace had been carried out.

We studied all-cause sick leave. Thus, we do not know
whether individuals were sick-listed for reasons other than
their hip or knee OA. Comorbid conditions will of course have
an influence on sick leave (Carstensen et al. 2012, Jimsen et
al. 2013).

We conclude that patients who undergo THR or TKR are
sick-listed to a much greater extent than the general popula-
tion, both before and after surgery. Since a substantial part of
knee and hip OA patients are of working age (Turkiewicz et
al. 2014a,b), it is important to not only focus on sick leave
but also on presenteeism, which has a substantial influence
on work productivity (Hermans et al. 2012, Kingsbury et al.
2014). There is a need for more knowledge regarding whether
different types of interventions, such as patient education pro-

grams and/or adjustments to the workplace, can prohibit or
delay surgery—or facilitate a faster return to work. Long-term
prospective health economy studies should be undertaken,
which focus on the cost to society of alternative treatments, in
addition to joint replacement.
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