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ABSTRACT

Purpose: To determine the course of adherence to physical activity (PA) recommendation in hip/knee
osteoarthritis patients before and after hip/knee arthroplasty (THA/TKA). Moreover, we explored
predictors for non-adherence 12 months postoperatively.

Materials and methods: Primary THA/TKA were included in a multicenter observational study.
Preoperatively and 6/12 months postoperatively, patients reported engagement in moderate-intensity
PA in days/week in the past 6 months (PA-recommendation (=30min of moderate-intensity =5 days/
week)). We included predictors stratified by preoperative adherence: sex, age, BMI, comorbidities,
smoking, living/working status, season, mental health, HOOS/KOOS subscales before and 6 months
postoperatively, and 6-month adherence.

Results: (1005 THA/972 TKA) Preoperatively, 50% of the population adhered. Adherence increased to 59%
at 6 and 12 months. After 12 months, most patients remained at their preoperative PA level, 11% of the
preoperative adherers decreased, while 20% of the preoperative non-adherers increased their PA level. In
all different groups, adherence to the PA recommendation at 6 months was identified as a predictor
(OR-range: 0.16-0.29). In addition, BMI was identified as predictor in the THA adherent (OR = 1.07; 95%ClI
[1.02-1.15]) and TKA non-adherent groups (OR = 1.08; 95%(Cl [1.03-1.12]). THA non-adherent group not
having paid work (OR = 0.53; 95%Cl [0.33-0.85]), and in the TKA adherent group, lower KOOS subscale
symptoms (OR = 1.03; 95%Cl [1.01-1.05]) were associated with non-adherence.

Conclusions: Majority of patients remained at their preoperative PA level. Non-adherence at 6 months
was highly predictive for 12-month non-adherence.

KEYWORDS
Physical; activity; hip; knee;
arthroplasty

> IMPLICATIONS FOR REHABILITATION

Physical activity (PA) is crucial to decrease mortality risk, especially among patients suffering from
osteoarthritis, as these patients have the potential to become more physically active after arthroplasty
surgery.

We found that physical function and pain improved, but 69% of the patients remained at their
preoperative PA level, while 11% decreased and 20% increased their PA levels.

Using this information shortly after surgery, orthopedic surgeons and other health care professionals
can address patients at risk for decreased PA levels and provide PA advice.

Introduction

Physical inactivity, or sedentary behavior, increases mortality risk
by 20-30% compared to active individuals [1,2]. Additionally, the
evidence supporting health benefits of physical activity (PA) is
irrefutable [3]. To experience health benefits from PA, various
national and international guidelines regarding PA recommend at
least 150 minutes of moderate to vigorous PA for adults per week
[4-6]. In patients with end-stage OA of the lower extremity,
achieving and maintaining a sufficient level of PA is particularly
difficult, since they often experience severe joint pain, functional
impairment, or fear of aggravating symptoms and increasing joint
damage [7,8].

Since both total hip and knee arthroplasty (THA and TKA)
surgeries aim to relieve pain and decrease functional impairment,
these patients should have the ability to become more physically
active after surgery and reach a sufficient PA level to enhance
their health [9,10]. However, Vissers et al. [9] showed that even
though perceived physical function increased, patients do not
adopt a more active lifestyle after THA or TKA. Several studies
have demonstrated a difference in self-reported and objectively
measured PA after surgery. While self-reported PA levels tend to
show higher PA levels after surgery, PA levels remain at or below
pre-surgical levels when measured objectively [11-20].

Unraveling the differences between pre- and postoperative PA
levels is important, not only in the preoperative consultation and
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indication for surgery process of these elective surgeries, but also
to identify patients eligible for interventions aimed at improving
PA after surgery.

Previous studies identified risk factors for lower PA levels after
THA/TKA: female gender, older age, higher body mass index (BMI),
smoking, lower educational level, unemployment, number of
comorbidities, OA pain in multiple sites, lower quality of life,
sedentary behavior, and preoperative inadequate PA [4,5,11-13,21].
However, most studies only included risk factors either prior to
or after surgery, while noting the change in the PA score is
essential.

Thus, the primary aim of this study was to assess the prevalence
of adherence to the Dutch PA recommendation, preoperatively and
6 and 12 months following primary THA or TKA. Secondly, we explored
which patient characteristics (measured prior to surgery and/or at
6 months postoperatively) were associated with non-adherence to
the PA recommendation at 12 months. As preoperative PA level is a
strong predictor for postoperative PA levels, we stratified our popu-
lation based on preoperative adherence level. This latter may enable
the identification of patients at risk of non-adherence to the PA rec-
ommendation after THA or TKA.

Materials and methods
Study design

This study included a subset of patients scheduled for THA or
TKA, as a result of OA (October 2013-December 2018), from the
ongoing Longitudinal Leiden Orthopaedics Outcomes of
Osteo-Arthritis Study (LOAS) (trial ID NTR3348) [22] (level of evi-
dence ll). Ethical approval was obtained from the regional Medical
Research Ethics Committee (METC) (protocol number: P12.047).
Patients treated with primary THA or TKA at one of the seven
participating hospitals in the Netherlands were aimed to be
included. After obtaining informed consent, patients received a
paper or digital LOAS-questionnaire before surgery and at 6 and
12 months after surgery, containing a questionnaire regarding
self-reported PA.

Patient selection

Patients were eligible if scheduled for a primary THA or TKA as
a result of OA, were 18 years or older, and physically and mentally
able to complete questionnaires in Dutch. Patients were excluded
if the PA level was missing at any of the time points after surgery.

Assessments

Patients’ baseline characteristics

The following patient characteristics were collected preoperatively:
sex, age (years), BMI, current smoking status (yes/no), living
arrangements (alone/with others), and work status (paid work;
yes/no).

The Dutch recommendation for health enhancing physical
activity

The Dutch recommendation for health-enhancing PA (PA recom-
mendation) was used to evaluate patients’ perceived PA. In
September 2017, the Dutch Health Council launched new physical
activity guidelines [23,24]. According to the new guidelines for
adults, a minimum of 150 minutes of moderate-intensity PA/week,
divided over several days, is considered health enhancing. Besides,

muscle and bone strengthening activities are recommended at
least twice a week, and for the elderly, combined with balance
exercises. The LOAS-questionnaire included the Dutch PA recom-
mendation based on the guidelines before 2017, which states
that at least 30minutes of moderate-intensity PA/day, for a min-
imum of 5 days/week, is considered health-enhancing for adults,
based on international guidelines [25]. PA of moderate intensity
is defined as all kinds of PA with the same intensity as brisk
walking or cycling. Prior to surgery and at 6 and 12 months post-
operatively, patients answered how often they engaged in PA of
such kind (days/week), for at least 30 min per day, in the past
6 months. Patients classified as “adherent” if they reportedly
engaged on 5 or more days/week. As a result, patients who were
active for more than 150 min/week, but not on 5 or more days/
week, were classified as “non-adherent”.

Other assessments

Additionally, patient reported outcome measures (PROMs) were
collected using several validated Dutch questionnaires. To gain
insight into changes in disease state of patients, the question-
naires were collected prior to surgery and 6 and 12 months post-
operatively. Validated Dutch versions of the Hip disability and
Knee Injury and Osteoarthritis Outcome Score (HOOS/KOOS) were
used to assess hip/knee associated problems (pain, function in
daily living (ADL), symptoms, sports and recreation function and
quality of life) [26-28], ranging from 0 to 100 (0 representing the
worst outcome and 100 representing the best outcome). Patient’s
general health and health-related quality of life were evaluated
using the Short Form Health Survey (SF-12) [29], calculating sum-
mary scores for the physical component summary (PCS) and men-
tal component summary (MCS), with a range from 0 to 100 (higher
score indicating better health). To determine the presence of
comorbidities before surgery, a comorbidity questionnaire from
the Dutch Central Bureau of Statistics (CBS) [30] was used, ana-
lyzing whether comorbidities were present in the previous year,
categorized into either musculoskeletal or non-musculoskeletal
comorbidities.

Statistical analysis

All analyses were stratified by joint (hip/knee) and preoperative
adherence level. To determine nonresponse bias, we performed
unpaired t-tests (continuous, normally distributed data) and
Chi-squared tests (categorical data) to compare patient charac-
teristics between the included and excluded patients. We visual-
ized adherence trajectories over time. Subsequently, we calculated
proportions of patients with increased, decreased, or equal PA
levels 12 months postoperatively.

To be able to identify patient-related predictors for PA adher-
ence (yes/no) 12 months postoperatively, we performed multiple
multivariable logistic regression analyses with backward elimina-
tion (level of significance for removing variables in the backward
elimination was set at p < 0.20): a model including variables
collected both before and 6 months postoperatively, stratified by
joint and preoperative adherence. Decisions on the variables to
be examined were based on previous studies and our own knowl-
edge about PA after arthroplasty [12,21]. Included variables were:
sex, age, BMI, comorbidities, smoking, living and working status,
seasons, MCS and HOOS/KOOS scores (both before and 6 months
after surgery), and 6-month adherence. Missing values in covari-
ates (assumed to be missing at random (MAR)) were imputed
using the multivariate imputation by chained equations (MICE)



algorithm in R, while including all other variables available in the
model [31]. Imputed data were visually inspected to determine
if the data seemed reasonable, and were then pooled to obtain
within- and between-imputation variance. The effect estimates
were depicted as odds ratios (ORs) with corresponding 95% con-
fidence intervals (lower limit, upper limit). All analyses were per-
formed using R (Version R 3.6.1) (R Foundation for Statistical
Computing, Vienna, Austria).

Results
Included patients

One thousand five hundred and ninety-six THA and 1588 TKA
patients answered the question regarding PA levels prior to sur-
gery. In total, 1005 (63%) THA and 972 (61%) TKA patients had
preoperative and 6 and 12 month postoperative data (Figure 1).
Compared to THA patients without postoperative PA information,
the included THA patients were younger, more often female (60%
in the group without PA information vs. 65% among included
patients), had lower BMI scores, more often had non-musculoskeletal
comorbidities (21% in the group without PA information vs. 31%
among included patients), were less often smokers (9% in the
group without PA information vs. 4% among included patients),
and had lower preoperative HOOS and SF-12 scores (Supplementary
Table 1).

Similar to the THA population, when comparing the TKA patients
without postoperative PA information to the included TKA patients,
the included TKA patietns were younger and less often smoker (8%
in the group without PA information vs. 5% among included patients).
Additionally, they more often had no or only musculoskeletal
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comorbidities, respectively, no musculoskeletal comorbidities: 9% in
the group without PA information vs. 13% among included patients,
and only musculoskeletal comorbidities: 8% in the group without PA
information vs. 10% among included patients. Lastly, they had better
KOOS Sports and Recreation Function, MCS and PCS scores.
Additionally, the included TKA patients more often had a paid job
(19% in the group without PA information vs. 27% among included
patients) (Supplementary Table 1).

Preoperative physical activity

Preoperatively, 497 (49%) THA and 465 (48%) TKA patients adhered
to the PA recommendation. Adhering THA patients performed 30 min-
utes of moderate-intensity PA on 6 (SD: 0.9) days/week, compared
to 2 (SD: 1.5) days/week in the non-adhering THA patients.
Comparison of the adherent and non-adherent THA populations
showed lower BMI scores, better HOOS subscales pain, ADL, sport
and recreation function, and quality of life scores, MCS and PCS
scores, and higher employment percentage (adherent: 27% vs.
non-adherent: 22%). Moreover, in the adherent group, the proportion
of women was lower (adherent: 57% vs. non-adherent: 64%) (Table 1).

Overall, we found similar results in the TKA population, with
on average lower BMI and better scores on all KOOS subscales
and PCS in the adherent population. Additionally, the adherent
TKA population consisted of less females (adherent: 59% vs.
non-adherent: 66%), compared to the non-adherent group.

When comparing PA in men and women within the adherent
THA group, no differences were found (men: 6 (SD: 0.9) days/
week; women: 6 (SD: 0.9) days/week), nor within the non-adherent
group found (men: 2 (SD: 1.5) days/week; women: 2 (SD: 1.5)
days/week).

OA patients scheduled for
primary THA (Oct '13 - Dec "18):
n=2271

OA patients scheduled for
primary TKA (Oct 13 - Dec "18):
n=2299

Missing preoperative PA-level:
n=675

A 4

THA patients with
preoperative PA-level:
n = 1596

Excluded (n = 402):
No postoperative FU: n = 202
FU at 6 months only: n = 200

v

Included THA patients:
n=1194

FU at 6 and FU at 12
12 months: months only:
n=1005 n=189

Missing preoperative PA-level:
n=71

v

TKA patients with
preoperative PA-level:
n=1588

Excluded (n = 434):
No postoperative FU: n = 212
FU at 6 months only: n = 222

Included TKA patients:

n=1154
FU at6 and FU at12
12 months: months only:
n=972 n=182

Figure 1. Flowchart patient selection. Included patients with data at all assessments. THA: total hip arthroplasty; TKA: total knee arthroplasty; OA: osteoarthritis;

PA level: physical activity level; FU: follow-up.


https://doi.org/10.1080/09638288.2023.2237409
https://doi.org/10.1080/09638288.2023.2237409
https://doi.org/10.1080/09638288.2023.2237409

4 D. A.J. M. LATUNHOUWERS ET AL.

Table 1. Preoperative characteristics of patients based on preoperative adherence to the Dutch PA recommendation?.

THA TKA
Adherent (n = 497) Non-adherent (n = 508) Adherent (n = 465) Non-adherent (n = 507)

Sex, female (%) 281 (56.5) 323 (63.6) 274 (58.9) 334 (65.9)
Age (years) (mean (SD)) 68.0 (8.3) 68.2 (9.1) 67.0 (8.2) 67.4 (8.0)
BMI (mean (SD)) 26.6 (3.8) 27.7 (4.4) 28.4 (4.3) 30.2 (5.1)
Smoking, yes (%) 18 (3.6) 21 (4.1) 22 (4.7) 25 (4.9)
Missing (%) 99 (19.9) 101 (19.9) 85 (18.3) 87 (17.2)
Comorbidities (%)

Non-musculoskeletal 145 (29.2) 162 (31.9) 161 (34.6) 166 (32.7)

Musculoskeletal 63 (12.7) 59 (11.6) 57 (12.3) 43 (8.5)

Both 163 (32.8) 196 (38.6) 128 (27.5) 180 (35.5)

None 67 (13.5) 45 (8.9) 67 (14.4) 59 (11.6)

Missing 59 (11.9) 46 (9.1) 52 (11.2) 59 (11.6)
HOOS/KOOS scores (mean (SD))

Symptoms 423 (18.9) 40.0 (17.7) 51.3 (17.7) 485 (17.8)

Pain 41.2 (18.3) 37.4 (17.9) 40.4 (17.5) 38.0 (16.6)

ADL 44.8 (19.2) 39.2 (18.2) 48.8 (18.0) 43.4 (17.7)

Sport and recreation 23.6 (21.0) 16.5 (17.0) 12.9 (15.8) 10.5 (14.6)

Quality of life 32.1 (15.7) 27.2 (16.2) 28.8 (15.0) 25.2 (14.6)
Living arrangement (%)

Alone 95 (19.1) 102 (20.1) 80 (17.2) 106 (20.9)

With others 365 (73.5) 375 (73.8) 347 (74.6) 356 (70.2)

Missing 37 (7.4) 31 (6.1) 38 (8.2) 45 (8.9)
SF-12 scores (mean (SD))

MCS 55.1 (9.6) 53.3 (10.3) 55.9 (9.0) 54.7 (9.8)

PCS 34.2 (9.2) 30.8 (9.1) 34.7 (9.5) 30.7 (8.8)
Work

Paid job, yes (%) 135 (27.2) 110 (21.7) 135 (29.0) 125 (24.7)

Missing (0.6) 2 (0.4) 5(1.1) 1(0.2)
PA recommendation (days) 6.2 (0.9) 1.8 (1.5) 6.3 (0.9) 2.0 (1.5)

(mean (SD))

THA: total hip arthroplasty; TKA: total knee arthroplasty; n: number of patients; SD: standard deviation; BMI: body mass index; HOOS: The Hip Disability and
Osteoarthritis Outcome Score; KOOS: The Knee Injury and Osteoarthritis Outcome Score; MCS: mental component summary of the short-form-12; PCS: physical

component summary of the short-form-12.
All continuous variables are depicted as mean (SD).
aThe Dutch recommendation for health enhancing physical activity.

Outcomes after surgery

PA trajectories
With respect to PA levels prior to surgery, 6 months, and
12 months postoperatively, we identified eight different trajecto-
ries over time (Figures 2 and 3). Overall, PA adherence in both
the THA and TKA populations increased to 59% 12 months after
surgery. Within the THA population, the group adhering to the
PA recommendation at 12 months consisted of 65% preoperative
adherers and 35% preoperative non-adherers. Furthermore, 11%
of patients decreased their PA level, while 22% increased their PA
level at 12 months. Almost similar to the THA population, the
adherent TKA group at 12 months consisted of 64% preoperative
adherers and 36% preoperative non-adherers. Similar changes in
adherent levels were found in the TKA population: 11% decreased,
while 20% increased their PA level. In total, 69% of THA and TKA
patients remained at their preoperative adherence-level.
Approximately, 70% of the THA and TKA patients reached their
final PA level at 6 months. Additionally, the PA level had changed
in 12% of THA and 13% of TKA patients at 12 months, while
being consistent at preoperative and 6 months. Furthermore, 13%
of THA and 7% of TKA patients switched at 6 months, to return
to their preoperative level at 12 months.

Pain and functional outcomes

We did not find significant nor clinical differences in the preop-
erative adherent and non-adherent THA population when com-
paring changes in pain (preoperative - 6 month FU; non-adherent:
49 (SD: 22.0), adherent: 47 (SD: 22.5)) and changes in ADL (pre-
operative - 6 month FU; non-adherent: 43 (SD: 21.6), adherent:

41 (SD: 21.9)). We found similar results in the TKA population:
changes in pain (preoperative — 6 month FU; non-adherent: 42
(SD: 23.3)), adherent: 41 (SD: 23.2) and changes in ADL (preoper-
ative - 6 month FU; non-adherent: 36 (SD: 21.5), adherent: 33
(SD: 20.8)).

Identified predictors for adherence to Dutch PA recommendation

In Table 2, we depicted the predictors, stratified for THA and TKA,
for PA adherence 12 months postoperatively. In all different
groups, adherence to the PA recommendation at 6 months was
identified as a predictor. In addition, BMI was also identified as
predictor in the THA adherent group (OR = 1.07; 95%Cl [1.02-
1.15]) and TKA non-adherent group (OR = 1.08; 95%Cl [1.03-1.12]).
In the THA non-adherent group, we also identified not having
paid work (OR = 0.53; 95%CI [0.33-0.85]), and in the TKA adherent
group, lower KOOS subscale symptoms (OR = 1.03; 95%CI [1.01-
1.05]) to be significantly associated with non-adherence.

Discussion

We assessed the prevalence of adherence to the Dutch PA rec-
ommendation, preoperatively and 6 and 12 months postopera-
tively, for primary THA or TKA. Secondly, we identified
patient-related predictors both before and 6 months after surgery
for non-adherence to the Dutch PA recommendation 12 months
postoperatively. Although 40% of the preoperative non-adherers
became adherers 12 months after surgery, PA adherence decreased
in 22% of THA and TKA patients adherent before surgery. The
majority of the patients remained at their preoperative PA level.
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\ 4

A 4

6-month non-
adherence:
N =109 (21.9%)

12-month non-
adherence:
N =56 (11.3%)

Y

12-month
adherence:
N =53 (10.7%)

Y

12-month non-
adherence:
N =55 (11.1%)

Preoperative 6-month
adherence: > adherence:
N = 497 N =388 (78.1%)
Preoperative 6-month non-
non-adherence: » adherence:
N =508 N =301 (59.3%)

Y

12-month
adherence:
N =333 (67.0%)

\ 4

12-month non-
adherence:
N =223 (43.9%)

12-month

adherence:
N =78 (15.4%)

\ 4

6-month 12-month non-
> adherence: > adherence:
N =207 (40.7%) N =81 (15.9%)
12-month
> adherence:

N =126 (25.8%)

Figure 2. Possible postoperative (at 6 and 12 months) physical activity trajectories of total hip arthroplasty patients that either adhered or not-adhered to the
physical activity guideline prior to surgery, resulting in eight possible trajectories for adherence at 12 months. 2a: All percentages are with respect to preopera-
tively meeting the PA recommendation. Complete cases: patients with data at both 6 and 12 months postoperative.

Several patient characteristics were associated with PA adherence
12 months after THA and TKA, but 6-month non-adherence was
the most common predictor among all groups and highly pre-
dictive for non-adherence at 12 months.

Preoperatively, about 50% of THA and TKA patients adhered
to the Dutch PA recommendation, which is comparable, and even
slightly higher than the general Dutch population (45% adher-
ence) [32]. Twelve months after surgery, 59% of the THA and TKA
populations adhered in our study, which is comparable with, and
also slightly higher than two other Dutch studies reporting 51%
adherence after THA [33] and 55% adherence after TKA [34].
However, in those studies, adherence to the PA recommendation
was measured with the Short QUestionnaire to ASsess
Health-enhancing physical activity (SQUASH), which has 11 items
and includes questions on multiple activities people perform
during a normal week in recent months, compared to the use
of a one-item questionnaire in our study. Even though the major-
ity of patients adhered to the Dutch PA recommendation, with
even greater numbers than the general Dutch population, there
is still a large proportion of patients that remained below the
adherence-level or even decreased their PA level. As said before,

performing PA at a sufficient level is important to improve overall
health status [35].

To the best of our knowledge, this is the first study reporting
the proportion of patients with increased, decreased or equal PA
levels 12 months after THA/TKA in a larger cohort setting. A small
study reported improved PA at 6 months after THA/TKA surgery
in 72% of patients, while PA decreased in 10% of patients [11].
In comparison, our results were somewhat less positive at
12 months as the majority of patients that were non-adherent
prior to surgery remained at their level (60%), and 11% of patients
no longer adhered 12 months postoperative, while they adhered
before surgery. Nevertheless, 22% of non-adherent patients
increased their PA level. Therefore, THA or TKA could offer pre-
operative non-adherent patients an opportunity to increase their
PA level [36]. Additionally, it is known that PA after THA or TKA
has health enhancing benefits on bone quality, better muscle
strength and coordination [3,37,38].

With regard to predictors for postoperative PA, Hodges et al.
[12] found that inadequate PA before TKA was strongly predictive
of inadequate PA 12 months postoperatively. Furthermore, previ-
ous studies identified older age, female gender, higher BMI, lower
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Figure 3. Possible postoperative (at 6 and 12 months) physical activity trajectories of total knee arthroplasty patients that either adhered or not-adhered to the
physical activity guideline prior to surgery, resulting in eight possible trajectories for adherence at 12 months. 2a: All percentages are with respect to preoperatively
meeting the PA recommendation. Complete cases: patients with data at both 6 and 12 months postoperative.

educational level, number of comorbidities, and lower quality of
life after surgery to be associated with physical inactivity after
surgery [12,21]. After stratification based on preoperative PA
adherence, we identified that whether or not patients adhered
to the PA recommendation at 6 months to be the only consistent
predictor in all groups, with large ORs. None of the models
showed a significant effect of pain or function, preoperatively or
6 months after surgery. Thus, improved pain and function does
not always result in a more active lifestyle, indicating that possibly
a behavioral change is needed to gain a more active lifestyle after
surgery.

On average, 40% of all patients did not adhere to the PA
recommendation 12 months after surgery. Webber et al. [39]
showed that patients are often unaware of the health risks asso-
ciated with high levels of sedentary behavior, and lack concern
and familiarity with increasing PA in order to meet the recom-
mended guidelines. Although PA adherence after surgery is some-
what higher compared to the general population, clinicians could
pay more attention to patient education as PA health benefits
are substantial in this population. Furthermore, given the perva-
sive nature of sedentary behavior, there could also be a potential
role for behavior change interventions to increase PA after

THA/TKA [21]. With our trajectories of patient flow, and identified
characteristics of patients at risk of decreased PA level after THA
or TKA, orthopedic surgeons and physical therapist may be able
to anticipate the behavior of their patients and intervene prior
to and 6 months after surgery, to increase PA in these patients.

Strengths and limitations

This study has several strengths. First, it is a large, multicenter
cohort study, assessing PA prior to surgery and 6 and 12 months
after surgery. By including preoperative PA, we could assess pre-
dictors for non-adherence for preoperative adherers and
non-adherers. Limitations of the present study include the risk of
bias: the PA level was assessed using a one-item question on PA
behavior during the last 6 months. First, this is reasonably a long
period, which could have resulted in recall bias. As a result, PA
could have been influenced by seasons during this period.
Nevertheless, season did not remain in the model after backward
elimination, thereby indicating that it did not significantly affect
the results in this study. Furthermore, the use of self-reported PA
has been shown to differ from objectively measured PA, as patient
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Table 2. Associated predictors (preoperative and 6 months after surgery) for adherence 12 months after surgery.

Total hip arthroplasty population

Total knee arthroplasty population

Adherent (n = 497) @
OR [95%Cl]

Non-adherent (n = 508) 2

Adherent (n = 465) ? Non-adherent (n = 507) @

OR [95%Cl] OR [95%Cl] OR [95%Cl]

6-month follow-up model
Age -
BMI 1.07 [1.02-1.15]
Comorbidities -

Musculoskeletal comorbidities (yes)

Non-musculoskeletal comorbidities (yes)

Both types of comorbidities (yes)
MCS -
Preoperative work status -
Preoperative HOOS/KOOS subscales -

Pain

ADL

Symptoms

Quality of life
6-month FU HOOS/KOOS subscales

Pain 0.99 [0.97-1.00]

ADL -

Quality of life

Meeting 6-month PA recommendation 0.16 [0.10-0.27]

0.23 [0.15-0.35]

- 1.03 [1.00-1.06] 1.03 [1.00-1.05]

- 1.06 [1.00-1.12] 1.08 [1.03-1.12]
2.33 [0.96-5.68]
1.03 [0.50-2.14]
1.69 [0.80-3.57]

- 0.97 [0.95-0.99]

0.48 [0.29-0.80] - -

- 0.99 [0.96-1.02] -
0.99 [0.98-1.01] 0.99 [0.96-1.02] -
1.02 [1.00-1.03] 1.03 [1.01-1.05] -
- - 1.02 [1.00-1.03]

0.99 [0.97-1.00] - 0.99 [0.98-1.00]
0.99 [0.98-1.00]

0.22 [0.13-0.36] 0.29 [0.19-0.42]

OR: odds ratio; 95%Cl: 95% confidence interval; BMI: body mass index; HOOS: The Hip Disability and Osteoarthritis Outcome Score; KOOS: The Knee Injury and
Osteoarthritis Outcome Score; MCS-12: mental component summary of the short-form-12.
Multivariable logistic regression with imputed values and backward elimination; if a variable was identified as a predictor for that time point and population, an

odds ratio and corresponding 95% confidence interval is included.

aStratification based on meeting the PA recommendation prior to total hip or knee arthroplasty surgery; this was coded as event.

Bold values indicating statistical significant OR.

tend to overestimate their PA levels [11-20]. However, the use of
objective measures (e.g., accelerometers) for PA levels in such a
large population and both prior to and after surgery was not
deemed feasible for the current study. Regarding subjective mea-
surement instruments on PA, the literature reports that the validity
of single-item questionnaires shows notable similarities to
device-based measures and multiple-item measures for PA [40,41].
In that sense, the assessment method used can be considered a
strength. Moreover, previous studies show that single-item ques-
tions are valuable measurements in older adults and adolescents,
as well as in settings where resources and time are limited [41].
Additionally, patients might have several reasons to refuse answer-
ing the PA recommendation question, resulting in the introduction
of self-selection. To evaluate this risk of bias, we compared char-
acteristics of the included patients and excluded population, but
we expect that no self-selection was introduced, as differences
were not clinically relevant. Furthermore, we did not include all
previously identified predictors for postoperative PA level, such
as educational level (this information was not recorded) and phys-
ical therapy (PT). The latter was excluded as 95% of our population
used postoperative PT [42]. Lastly, due to the cutoff point (adher-
ence = PA > 5 days/week), misclassification may have occurred,
as a patient’s PA level fluctuates over time around 5 days/week,
they could be included in the adherent group prior to surgery,
while being included in the non-adherent group after surgery,
indicating a decreased PA level. Within the new guideline of the
Dutch recommendation for health enhancing PA, the cut-off point
of five days has been amended to “a minimum of 150 min of
moderate-intensity PA/week, divided over several days” thereby
some participants in our study may adhere to the new recom-
mendation but are classified as non-adheres in our current study.
As such the numbers reported could be an underestimation of
the new Dutch recommendation for health enhancing PA.

We presented trajectories of patient flow and identified pre-
dictors associated with adherence 12 months postoperatively.
Non-adherence to the PA recommendation at 6 months was found
to be highly predictive for non-adherence at 12 months.
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