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ABSTRACT

INTRODUCTION A substantial number of patients undergoing total hip or knee arthroplasty (THA or TKA) do not or only partially
return to work. This study aimed to identify differences in determinants of return to work in THA and TKA.
METHODS We conducted a prospective, observational study of working patients aged <65 years undergoing THA or TKA for osteo-
arthritis. The primary outcome was full versus partial or no return to work 12 months postoperatively. Factors analysed included
preoperative sociodemographic and work characteristics, alongside the Hip Disability and Osteoarthritis Outcome Score (HOOS)/
Knee Injury and Osteoarthritis Outcome Score (KOOS), and Oxford Hip and Knee Scores.
RESULTS Of 67 THA and 56 TKA patients, 9 (13%) and 10 (19%), respectively, returned partially and 5 (7%) and 6 (11%),
respectively, did not return to work 1 year postoperatively. Preoperative factors associated with partial or no return to work in THA
patients were self-employment, absence from work and a better HOOS Activities of Daily Living (ADL) subscale score, whereas only
work absence was relevant in TKA patients. Type of surgery modified the impact of ADL scores on return to work.
CONCLUSIONS In both THA and TKA, absence from work affected return to work, whereas self-employment and better preopera-
tive ADL subscale scores were also associated in THA patients. The impact of ADL scores on return to work was modified by type of
surgery. These results suggest that strategies aiming to influence modifiable factors should consider THA and TKA separately.

KEYWORDS

Arthroplasty – Return to work – Work limitations – Total hip or total knee replacement

Accepted 31 December 2015

CORRESPONDENCE TO

Claudia Leichtenberg, E: c.s.leichtenberg@lumc.nl

INTRODUCTION

Total hip and knee arthroplasty (THA and TKA) are effective
procedures to reduce pain and improve function in patients
with hip or knee osteoarthritis.1,2 A substantial proportion
(15%–45%) of patients are of working age (<65 years old) at
the time of surgery.3,4 While the majority of patients return to
work postoperatively (68%–95% following THA; 71%–83%
after TKA),5 the absolute number of patients who do not
return to work is substantial. Research into potentially modifi-
able factors for return to work after total joint replacements is
therefore warranted.

The determinants of return to work after THA or TKA have
been addressed in two systematic reviews.5,6 The authors,
based on a limited number of studies (five THA, one TKA and
one mixed study), concluded that sociodemographic (age,
sex, educational level), work (self-employment, physical
demands, preoperative work disability, accessibility of the

workplace, receiving workers’ compensation), joint function
and surgical- (complications) and rehabilitation-related fac-
tors (surgical approach) are associated with postoperative
work status. Clinical studies of both THA and TKA published
after these reviews also identified one or more of these
determinants.7,8

Overall, data on the determinants of partial or no return to
work after total joint arthroplasty, and potential differences
between THA and TKA, is scarce, particularly as, in the afore-
mentioned systematic reviews, no synthesis of the individual
studies could be made due to their limited number and large
methodological variations. Moreover, the majority of studies
included only THA patients, meaning that the factors related
to return to work after TKA remain largely unknown. Finally,
few studies considered reductions in working hours, which
indicates productivity loss as an outcome.

Given the lack of knowledge, we aimed to identify, pro-
spectively, differences in determinants of partial or no return

Ann R Coll Surg Engl 2016; 98: 387–395 387

ORTHOPAEDIC SURGERY

Ann R Coll Surg Engl 2016; 98: 387–395
doi 10.1308/rcsann.2016.0158



to work 1 year after surgery in patients undergoing THA or
TKA for osteoarthritis.

Methods

This study was part of a 1-year observational study of THA
and TKA outcomes, which aimed to include all consecutive
patients undergoing primary THA or TKA for osteoarthritis
in the Alrijne Hospital, Leiderdorp, the Netherlands,
between October 2010 and September 2012. All patients
were required to have a physical and mental status that
allowed the completion of questionnaires, and the ability to
read and understand Dutch. The study protocol was
reviewed and approved by the local hospital review board
(registration number 10/07), which is associated with the
Medical Research Ethics Committee of the Leiden Univer-
sity Medical Center, Leiden, the Netherlands.

All potentially eligible patients were identified from the
surgical planning list. Patients with rheumatoid arthritis, a
tumor, (hemi)paresis or amputation of the (lower) leg, and
patients undergoing a hemi-arthroplasty or revision THA or
TKA were excluded. One day preoperatively, the treating

orthopedic surgeon provided oral and written information
about the study to all eligible patients, as well as a question-
naire and a consent form. Patients who returned the set of
questionnaires and informed consent form when admitted
to the hospital for surgery were posted the postoperative
questionnaire 12 months after surgery. Patients who did not
return the questionnaire were contacted by telephone 4
weeks later.

Of the 845 total joint arthroplasty patients who were inter-
ested in taking part in the study, 343 THA (80%) and 322
TKA (77%) patients completed the postoperative question-
naire. Of those, 67 THA patients and 56 TKA patients were
aged under 65 years and working preoperatively, provided
information on their number of working hours postopera-
tively and did not retire after surgery. They were therefore
included in the current analysis (Figure 1).

Assessments

The primary outcome measure was the presence of full ver-
sus partial or no return to work 12 months after THA or TKA.
Preoperative factors found to be related to work outcomes
were classified as patient and work characteristics, joint

Wanted to participate
N=428

Wanted to participate
N=417

Age > 65 years: N=212 Age > 65 years: N=196

Missing data baseline N=9 Missing data baseline N=6

Not working N=51
Incomplete post-operative
workstatus N=2
Retired post-operatively N=2

Not working N=56
Incomplete post-operative
workstatus N=3
Retired post-operatively
N=5

One year follow up hip
N=343

One year follow up knee
N=322

Age < 65 years N=131 Age < 65 years N=126

Age <65 years + complete work
status information N=122

Age <65 years + working
preoperative + complete post-
operative work status N=67

Age <65 years + working
preoperative + complete post-
operative work status N=56

Age <65 years + complete work
status information N=120

• Lost follow up
   (N=79)
• Too sick (N=2)
• Died (N=4)

• Lost follow up
   (N=88)
• Too sick (N=3)
• Died (N=4)

Figure 1 Flow diagram

388 Ann R Coll Surg Engl 2016; 98: 387–395

LEICHTENBERG TILBURY KUIJER VERDEGAAL WOLTERBEEK
NELISSEN FRINGS-DRESEN VLIET VLIELAND

DETERMINANTS OF RETURN TO WORK 12 MONTHS AFTER TOTAL

HIP AND KNEE ARTHROPLASTY



functioning and health status. In case of incomplete or
unclear provision of data on working hours or postoperative
work status, an additional questionnaire was sent and/or a
telephone interview was performed by the primary investi-
gator (CL).

Patient characteristics included: age (years); sex; body
mass index (BMI); educational attainment, which was
defined as low (primary school or lower vocational educa-
tion), medium (lower general secondary school or inter-
mediate vocational education) or high (higher general
secondary school, higher vocational education or univer-
sity); and living status, which was defined as independent,
assisted living or in a nursing home.

Preoperatively, all patients were asked to indicate whether
they had a paid job (yes/no). If no, they were asked whether
they were a pensioner, housewife/houseman or unemployed.

The following aspects of the patients’ working situation
were recorded: amount of hours currently worked per week;
self-employed or salaried; absenteeism from work due to hip
or knee complaints (yes/no); and the presence of work adap-
tions (yes/no), with yes including at least one of the follow-
ing: change of tasks; performing fewer tasks; changes in
working hours; other work-related adaptations or devices.

Job title was recorded and classified as light, medium or
heavy, in terms of its physical demands on the hip or knee,
by two occupational physicians who independently scored
the job based on work activity risk factors. The scoring sys-
tem was derived from the evidence-based exposure criteria
for the work relatedness of hip and knee osteoarthritis
developed by the Netherlands Center for Occupational
Diseases.9 Disagreements in coding were resolved by
consensus.

The patients’ preoperative expectations to return to work
were examined using one item of the Hospital for Special Sur-
gery Hip Replacement and Knee Replacement Expectations
Surveys,10 formulated as: “the expectation regarding being
able to have a paid job”. The 5-point Likert scale was dicho-
tomized into ‘back to normal’ or ‘less than back to normal’.

Postoperatively, all patients were asked whether they were
currently working (yes/no). If yes: they were asked to report
their current number of working hours per week. Based on
the difference in pre- and postoperative working hours,
return to work was classified as: complete return (no differ-
ence in, or higher. postoperative working hours); partial
return (working fewer hours postoperatively); or no return to
work (complete work disability pension, full-time sick leave
or out of work). For the present analysis, partial return and
no return to work were combined.

Hip and knee functioning and health status

The Hip disability and Osteoarthritis Outcome Score (HOOS)
and Knee injury and Osteoarthritis Outcome Score (KOOS)
consist of 40 and 42 items respectively, divided over 5 sub-
scales: Pain (10 items); Symptoms, including stiffness and
range of motion (5 items); Activities of Daily Living (ADL)
(17 items); Sport and Recreation Function (4 items); and
Quality of Life (4 items).11,12 A normalized score (100 indi-
cating no symptoms and 0 indicating extreme symptoms) is
calculated for each subscale.13

The Oxford Hip Score (OHS) and the Oxford Knee Score
(OKS) are 12-item questionnaires, with each item scored
from 1 to 5, and the total ranging from 12 to 60 (lower scores
representing fewer symptoms).14,15

Statistical analyses

Descriptive analyses were performed for the preoperative
and postoperative sociodemographic characteristics, work-
ing situation, joint function and health status.

Mean changes in scores between preoperative and post-
operative clinical variables (HOOS/KOOS, OHS/OKS) and
the 95% confidence interval (CI) were calculated using a
paired t-test. Mann-Whitney U or Chi-squared tests were
used to compare the preoperative characteristics of patients
undergoing THA or TKA and the change in HOOS/KOOS and
OHS/OKS scores between patients who fully returned to
work and those who returned partially or not at all at 12
months. The analyses were performed for THA and TKA
separately and then combined.

To explore the relative importance of preoperative factors
associated with return to work on univariate analyses
(p<0.15) and those known from the literature, exploratory
stepwise logistic regression analyses were carried out within
the THA, TKA and combined groups. All factors associated
with return to work were entered into ordinary logistic
regression analysis for the combined group. This included
interaction terms related to the type of surgery (hip or knee)
to identify the possibility of effect modification, such as the
impact of THA or TKA on return to work being dependent on
a third variable.

All data were analysed using SPSS Statistics version 20.0
(IBM, Armonk, NY, USA).

Results

Sixty-seven THA and 56 TKA patients, with a mean age of 56
years (standard deviation 6.6 and 5.7, respectively) were
included in the analysis (Table 1).

The preoperative mean number of working hours was 32
±12.5 hours/week (median 32 hours/week, range 4–70) in
THA patients and 31±12.3 hours/week (median 32 hours/
week, range 10–70) in TKA patients. Patients who under-
went THA had, compared with TKA patients, a significantly
lower BMI (P=0.0001), and were significantly less likely to
have light physically demanding work (p=0.008). THA
patients were also less likely to have adaptations at work,
although the difference was not significant (p=0.180).

The only significant baseline difference in function was
that patients who underwent THA had significantly lower
Symptoms subscale scores on the HOOS/KOOS versus TKA
patients (P=0.001).

There were significant differences between the pre- and
postoperative HOOS/KOOS subscale, as well as OHS and
OKS, scores, with all improvements on the HOOS subscales
and on the OHS being greater than the corresponding
improvements of the KOOS subscales and the OKS. The only
exceptions were for improvements on the HOOS and KOOS
Quality of Life scores, which were not significantly different
between pre- and postoperative measures.
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Fifty-three (79%) THA patients and 40 (71%) TKA patients
who were working preoperatively fully returned to work 1-
year postoperatively. Nine (13%) patients in the THA group
and 10 (18%) in the TKA group worked fewer hours than
preoperatively, while five (7%) THA patients and six (11%)
TKA patients did not return to work at all.

Among the 19 patients who partially returned to work, the
mean decrease in working time was 17±11.5 hours/week

(range 5–35) in the THA group, 14±13.0 hours/week (range
2–38) in the TKA group and 15±12.0 hours/week in the total
group. Table 2 shows the factors associated with partial or
full return to work 1 year after THA or TKA in patients of
working age.

Univariate analyses indicated that, for THA patients, age
(p=0.012), level of educational level (p=0.006), self-employ-
ment (p=0.009), preoperative absence from work (p=0.002)

Table 1 Preoperative general and working characteristics of working patients <65 years of age undergoing total joint arthroplasty

THA patients (N=67) TKA patients (N=56) p value

Sex, female 33 (49) 31 (55) 0.587

Mean age, years (SD)

Age groups
18–45
46–55
56–65

56 (6.6)

8 (12)
16 (24)
43 (64)

56 (5.7)

4 (7)
15 (27)
37 (66)

0.612

Body mass index, mean (SD) 28 (6.0) 30 (4.4) 0.000*

Education level

Low
Medium
High

(N=66)
19 (29)
26 (39)
21 (32)

16 (29)
25 (45)
15 (27)

0.781

Living status, Living independently (N=64) 64 (100) (N=55) 55 (100) 0.380

Employment status, self-employed (N=59) 11 (18) (N=54) 8 (15) 0.624

Preoperative working hours, mean (SD) 32 (12.5) 31 (12.3) 0.460

Physical demands of work

Light work
Medium work
Heavy work

(N=59)
41 (70)
14 (24)
4 (7)

(N=54)
47 (87)
2 (4)
5 (9)

0.008*

Preoperative sick leave from work due to hip/knee complaints (N=59) 19 (32) (N=50) 16 (32) 1.000

Preoperative work adaptations (N=46) 11 (24) (N=46) 16 (35) 0.180

Preoperative workers’ compensation (N=59) 5 (8) (N=54) 6 (11) 0.437

Expectation over return to work

Back to normal

(N=48)
43 (90)

(N=46)
41 (89)

1.000

HOOS or KOOS baseline scores, mean (SD)

ADL
Pain
Quality of life
Sport
Symptoms

(N=62) 42 (18)
(N=64) 38 (21)
(N=65) 34 (9)
(N=64) 15 (18)
(N=65) 31 (19)

(N=51) 44 (16)
(N=54) 36 (15)
(N=53) 31 (9)
(N=53) 8.8 (11)
(N=54) 42 (15)

0.421
0.596
0.135
0.079*
0.001*

HOOS or KOOS changes scores, mean (95% CI)

ADL
Pain
Quality of life
Sport
Symptoms

(N=50) 49 (44–55)
(N=53) 53 (47–58)
(N=54) 20 (15–25)
(N=52) 52 (44–59)
(N=55) 52 (45–58)

(N=44) 35 (29–41)
(N=47) 42 (35–48)
(N=45) 14 (9–20)
(N=45) 32 (23–40)
(N=47) 7 (2–11)

0.001*
0.009*
0.052
0.000*
0.000*

Oxford Knee/Hip Score baseline, mean (SD) (N=60) 23 (7) (N=54) 24 (15) 0.525

Oxford Knee/Hip change Score, mean (95% CI) (N=53) 20 (18–22) (N=48) 15 (12–17) 0.009*

*Comparison of THA and TKA patients using Chi-squared or Mann-Whitney U tests, where appropriate. Significance level: p<0.05.
All values n (%) unless otherwise stated
ADL = Activities of Daily Living; HOOS/KOOS = Hip disability and Osteoarthritis Outcome Score/Knee injury and Osteoarthritis Outcome
Score; SD = standard deviation; THA = total hip arthroplasty; TKA = total knee arthroplasty
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and HOOS ADL baseline score (p=0.018) were significantly
different between those who did not return to work or
returned only partially and those who returned to work fully.
A multivariable stepwise logistic regression model including

age, educational level, preoperative work adaptions and base-
line HOOS Pain, QoL and Sport subscale scores, showed that
being self-employed (odds ratio [OR] 7.63, 95% CI 1.5–39.8),
preoperative absence from work (OR 8.62, 95% CI 1.9–39.0)

Table 3 Comparison of characteristics of 123 patients undergoing Total Hip Arthroplasty (THA, n=67) or Total Knee Arthroplasty
(TKA, n=56) who returned to work either completely or incompletely or not 1 year after surgery

Full return to

work

N=93

Partial or no return

to work)

N=30

P value* Odds Ratio (95% CI)**

Type of prosthesis, THA# 53 (79) 14 (21) 0.400

Sex, female# 52 (56) 12 (40) 0.146

Mean age, years (SD)#

18–45
46–55
56–65

55 (6.1)
10 (11)
28 (30)
55 (59)

58 (6.1)
2 (7)
3(10)
25 (83)

0.010*

Body mass index, mean (SD) (N=92) 29 (5.9) 29 (5.3) 0.929

Education level#

Low

Medium

High

(N=92)
21 (23)
42 (46)
29 (32)

14 (47)
9 (30)
7 (23)

0.043*

Self employed# (N=85) 10 (12) (N=28) 9 (32) 0.019* 6.68 (1.9–23.4)

Preoperative hours worked, mean (SD)# 31 (11.6) 35 (13.9) 0.119

Type of work#

Light work

Medium work

Heavy work

(N=85)
66 (78)
11 (13)
8 (9)

(N=28)
22 (79)
5 (18)
1 (4)

0.627

Preoperative absence from work due to hip or knee complaints# (N=82) 19 (23) (N=27) 16 (59) 0.001* 7.22 (2.4–21.5)

Preoperative work adaptions# (N=68) 19 (28) (N=24) 8 (33) 0.795

Preoperative workers’ compensation# (N=85) 7 (8) (N=28) 4 (14) 0.461

Expectation over return to work

Back to normal

(N=76)
69 (91)

(N=18)
15 (83)

0.397

Baseline HOOS or KOOS, mean (SD)#

ADL
Pain
Quality of life
Sport
Symptoms

(N=85) 42 (16.1)
(N=89) 36 (16.9)
(N=89) 33 (9.5)
(N=88) 11 (13.9)
(N=90) 37 (17.5)

(N=28) 46 (18.9)
(N=29) 41 (21.5)
(N=29) 31 (9.1)
(N=29) 15 (18.5)
(N=29) 36 (20.3)

0.272
0.308
0.187
0.875
0.840

1.03 (1.0–1.1)

Change in HOOS or KOOS, mean (95% CI)

ADL
Pain
Quality of life
Sport
Symptoms

(N=69) 46 (18.4)
(N=74) 50 (19.8)
(N=75) 18 (18.0)
(N=73) 45 (28.8)
(N=76) 32 (27.9

(N=25) 33 (22.3)
(N=26) 41 (25.0)
(N=24) 14 (16.0)
(N=24) 33 (27.2)
(N=26) 28 (37.8)

0.008*
0.169
0.475
0.055*
0.341

Oxford Knee/Hip Score, mean (SD) (N=86) 24 (7.0) (N=28) 24 (7.6) 0.341

Oxford Knee/Hip change score, mean (95% CI) (N=75) 18.7 (7.9) (N=26) 14 (10.1) 0.063

*Comparison of full return to work versus partial or no return to work patients using Chi-squared or Mann-whitney U test, where appropriate.
Stepwise logistic regression analysis used to correct for type of prosthesis, including all significant associations.
**Univariate analysis
***Multivariable stepwise regression model
#variable entered into model. Significance level: p<0.05. All values n (%) unless otherwise stated
ADL = Activities of Daily Living; HOOS/KOOS = Hip disability and Osteoarthritis Outcome Score/Knee injury and Osteoarthritis Outcome
Score; SD = standard deviation; THA = total hip arthroplasty; TKA = total knee arthroplasty
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and a higher preoperative HOOS ADL score (OR 1.03, 95% CI
1.0–1.1) were statistically significantly associated with partial
or no return to work.

In TKA patients, the only variable associated with a full
return to work was change in KOOS Sport subscale score
from baseline (p=0.039). In a multivariable exploratory
logistic regression model that included the same preopera-
tive variables as the THA model, only preoperative absence
from work (OR 4.18, 95% CI 1.0–17.1) was associated with
partial or no return to work.

Table 3 shows that, on univariate analysis, patients who
did not or only partially returned to work were significantly
more likely be older (p=0.010), have a lower level of educa-
tion (p=0.043), be self-employed (p=0.019) and have preoper-
ative absence from work (p=0.001), In contrast, the type of
surgery (hip or knee) and other factors were not significantly
associated with return to work.

Exploratory multivariable stepwise logistic regression tak-
ing into account prosthesis, sex, age, educational level, self-
employment, preoperative working hours, type of job,
absence from work, work adaptions, receipt of workers’ com-
pensation and all baseline HOOS/KOOS subscale and OHS/
OKS scores indicated that self-employment, preoperative
absence from work and baseline HOOS/KOOS ADL subscale
scores were associated with a return to work.

Following logistic regression analysis, only the interaction
between prosthesis and the baseline HOOS/KOOS ADL sub-
scale scores was found to be associated with return to work
(p=0.023). A higher preoperative HOOS ADL subscale score
was associated with partial or no return to work in THA
patients (p=0.018), whereas in TKA patients the reverse
association was seen, although this did not reach statistical
significance (p=0.331).

Discussion

This prospective study showed that there are differences in
the determinants of no or partial return to work 1 year after
primary THA and TKA surgery. In THA patients, self-
employment, preoperative absence from work and a better
preoperative HOOS ADL subscale score were associated
with partial or no return to work versus only preoperative
absence from work in TKA patients. We also found that type
of surgery (hip or knee) modifies the impact of preoperative
HOOS/KOOS ADL subscale scores on return to work.

Few studies on the determinants of return to work follow-
ing THA or TKA are available for comparison. Moreover,
comparisons are hampered by the use of different defini-
tions of work outcomes (number of hours before and after
intervention, return to work yes/no, etc). Our finding that
older age, lower educational level and preoperative absen-
teeism from work were associated with partial or no return
to work appear to be in accordance with previous studies.5,7

In our analysis, self-employment was also found to be asso-
ciated with partial or no return to work whereas it was asso-
ciated with a faster return to work in previous research.16 It
should be noted, however, that, in that study, the speed of

return to work was the outcome, regardless the number of
working hours. Our finding may be related to the observa-
tion that self-employed patients in all likelihood work more
hours than wage earners and above the average for full-
time workers (approximately 36–40 hours per week),17

yielding a larger potential for productivity loss. The observa-
tion that self-employed persons reported working hours
exceeding the national average warrants the need to
develop valid instruments to measure their productivity.

In contrast with previous studies, we did not find female
gender, physical work and receiving workers’ compensa-
tion5,6,8 to be associated with worse work outcomes, which is
most likely, again, due to differences in work outcome
measurements.

Our study was unique in that we compared the determi-
nants of partial or no return to work between THA and TKA,
showing that preoperative absence from work was a factor in
both groups. This can be identified easily in patients, allowing
the provision of extra postoperative guidance to at-risk
patients.

In the overall group, the preoperative HOOS/KOOS ADL
score was found to be related to return to work. This was
based on a better HOOS ADL score being significantly asso-
ciated with partial or no return to work, whereas for the
KOOS ADL score the reverse, yet non-significant, associa-
tion was seen. Although not statistically significant, the
direction of the association seen in TKA is in line with the lit-
erature.8 We have, however, no plausible explanation for the
relationship seen in patients who underwent THA, other
than that the average improvement in patients partially or
not returning to work was relatively small compared to
those who fully returned to work.

One of the main strengths of our study is that, in contrast
with previous research, we included patients prospectively
and provided multivariable analyses. Moreover, we included
both patients with THA and TKA, and analyzed the results
separately. We also looked at full return to work versus partial
or no return to work. We showed that 13% of THA patients
and 19% of TKA patients returned to work with a substantially
reduction in working hours. It remains to be established the
extent to which the reduction in working hours was related to
THA or TKA, or can be explained by other factors.

Limitations of our study are that data were gathered by
telephone interviews in the case of incomplete data on
working hours or postoperative work status. Consequently,
part of the information was gathered retrospectively, making
it prone to recall bias. Second, only THA and TKA patients
from one hospital in The Netherlands were included, while
a multicentre study would have been preferable. However,
given the patients’ baseline characteristics and their mean
improvement in patient-reported outcomes, they appear to
be a representative group of osteoarthritis patients under-
going THA or TKA.18-20 Third, we included a relative small
sample size, as the majority of arthroplasty patients are not
of working age at the time of surgery. Comparisons between
full and no or partial return to work were therefore ham-
pered by a lack of power.
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Conclusions

Our study showed that, although the majority of patients
return to work after THA or TKA, a considerable proportion
of those work fewer hours postoperatively. Furthermore,
preoperative absence from work is an important and modifi-
able determinant of partial or no return to work in both THA
and TKA.

Self-employment plays a role in return to work following
THA, whereas activities of daily living had the opposite effect
in both THA and TKA. This latter finding implies that there
are differences in the determinants of return to work follow-
ing THA and TKA, warranting further research.
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