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Abstract: Background: Data regarding physiotherapy (PT) utilization prior to total knee arthroplasty
(TKA) are insufficient. Therefore, this study aims to examine which percentage of patients receive PT
within 12 months prior to TKA and which factors are associated with its use. Methods: Consecutive
patients (≥18 years) undergoing primary or revision TKA in a German university hospital were
recruited. A questionnaire including information on PT utilization, demography, and socioeconomics
was collected one day prior to surgery and linked to medical hospital records. Multivariable logistic
regression was conducted to determine variables associated with the use of PT. Results: A total of 241
out of 283 (85%) patients participated (60% female; mean age: 68.4 years). Overall, 41% received PT at
least once during 12 months prior to TKA, women more frequently than men (48% vs. 29%). Although
high disease burden was associated with increased utilization, about one in two in this condition did
not receive PT. Multivariable logistic regression showed that age 75+ years, low education level, and
moderate-to-severe depressive symptoms were associated with decreased PT utilization. Conclusions:
We found low use of recommended PT management in patients prior to TKA. This potential underuse
was even higher in some vulnerable subgroups, indicating inequalities. Prescribers as well as patients
should integrate PT more consistently into osteoarthritis management.

Keywords: physical therapy; osteoarthritis; disease burden; health services research; knee arthro-
plasty; socioeconomic status

1. Introduction

Osteoarthritis (OA) is one of the most prevalent chronic joint diseases and can lead to a
considerably diminished quality of life (QoL) [1]. It is associated with increased age, and its
prevalence is higher in females than in males [2]. The disease is characterized by progressive
degenerative changes in the joints, accompanied by increased pain, reduced joint function,
as well as muscle weakness and poor proprioception [3,4]. The most commonly affected
joint is the knee, which also contributes the most to OA burden [5]. Typically, knee OA
management is limited to symptomatic treatment aiming to address the aforementioned
symptoms. However, end-stage knee OA often necessitates total knee arthroplasty (TKA),
which is recommended by guidelines as a cost-effective final intervention [6]. Notably, up to
15–20% of patients report being dissatisfied following TKA [7]. Those patients perceive only
minor benefits and describe an overall poor outcome. Such dissatisfaction accompanied by
a limited lifespan of a knee prothesis [8] may lead to high revision rates. Correspondingly,
guidelines recommend first and foremost following non-surgical OA management before
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performing TKA as the final option once patients respond insufficiently to conservative
approaches [9,10].

Physiotherapy (PT) has demonstrated major potential in decreasing OA-related pain
and maximizing joint function [11,12]. Thus, this measure has been recognized as playing
an essential role in non-surgical OA management [13,14]. Guidelines recommend at least
6 months of conservative management, including PT, for patients with symptomatic knee
OA prior to surgery [15]. However, data on PT utilization prior TKA are scarce and vary
widely across studies [16–21]. A United States routine data analysis reported a proportion
of only 14% having received PT within the 12 months prior to TKA [16]. In contrast, a
similar German routine data analysis observed a higher proportion (49%) of pre-TKA PT
utilization [17]. Other available studies only assessing “ever” use of PT prior to TKA found
prevalences of 44–73% [18,20,21].

Few of the aforementioned studies determined factors associated with pre-TKA PT uti-
lization. Most studies report that females receive PT more frequently than males [17–19,22].
Findings for age are inconsistent; while Power et al. observed no age-related differences
in PT utilization one year prior to TKA [19], King et al. showed lower PT utilization in
older TKA patients (18). Higher socioeconomic status (SES) was associated with increased
PT utilization 12 months prior to TKA [18,19]. However, only one study conducted a
multivariate analysis to evaluate predictors for pre-TKA PT utilization [19]. Furthermore,
any potential influence of important clinical and patient-reported factors, such as functional
status, psychological well-being, or body mass index (BMI), have not yet been sufficiently
evaluated. However, identifying vulnerable subgroups prone to inadequate PT utilization
is critical to raise healthcare providers’ and policy makers’ awareness—a prerequisite to
establish remedial action.

Therefore, this study aims to assess PT utilization 12 months prior to TKA as well as
to examine determinants that are associated with higher PT utilization.

2. Materials and Methods
2.1. Study Design and Study Population

This prospective cohort study was conducted in a 58-bed orthopedics department
of a university hospital in a city of 170,000 residents in northwestern Germany. Patients
undergoing unilateral primary or revision TKA were consecutively recruited between
December 2019 and May 2021. Patients aged <18 years, those with a malignant tumor
and a projected life expectancy <12 months as well as patients with language barriers or
cognitive impairment rendering them unable to give informed consent or complete the
questionnaire were excluded. According to a priori sample size calculation using OpenEpi
(Version 3.01), we planned to include 240 participants. Assuming that 70% will use PT one
year following TKA, which was one of the primary outcomes in the FInGK project, a net
sample of n = 191 was necessary to estimate an accompanying 95% confidence interval
with a precision of ±6.5% (63.5–76.5%). Based on a comparable study [23], we assumed
that 80% of TKA patients can be followed up for one year, resulting in our final sample size
of 240.

2.2. Data Collection

Data were collected pre-operatively (usually at admission one day prior to surgery) as
well as 2 and 12 months after surgery (via postal survey). For this cross-sectional study,
analyses combined data from patient self-reported baseline questionnaires and clinical data
obtained from hospital records.

2.2.1. Survey Data

The baseline questionnaire was divided into the following sections: (1) utilization of
health services, (2) sociodemographic and lifestyle factors, (3) pain and function of the
impaired knee, (4) QoL and psychological well-being, and (5) participation restrictions in
daily life as well as social relationships and support.



Healthcare 2022, 10, 407 3 of 11

Utilization of PT was determined by asking patients whether they had received
PT for the impaired knee joint in the past 12 months. Furthermore, type of PT (includ-
ing (a) therapeutic exercises, therapeutic massage, manual therapy, or traction therapy,
(b) electrotherapy, (c) thermotherapy, (d) manual lymphatic drainage, (e) other) and the
number of treatment sessions were evaluated.

Pain and functional status were assessed using the Western Ontario and McMaster
Universities Osteoarthritis Index (WOMAC) [24], which has been validated among TKA
patients [25]. The WOMAC comprises 24 questions arranged in three subscales considering
the components pain, stiffness, and joint function. Each question is scored on a 5-point
Likert scale. Each subscale and the three subscales’ total score were summed up (higher
scores indicating more pain or disability). In addition, affliction duration of the impaired
knee and current use of analgesics were assessed.

The Short Form 36 (SF-36) is a validated and reliable tool for assessing health-related
QoL (including the dimension of general health) in patients with musculoskeletal condi-
tions [26]. In accordance with previous investigations [27], subjects’ general health status
was assessed by a single SF-36 item [28]. Psychological well-being/presence of depressive
symptoms was assessed using the WHO Well-Being Index (WHO-5) [29]. Scores were
transformed (0–100) and categorized into “moderate-to-severe” (0–28), “mild” (29–50), and
“no” (>50) depressive symptoms as validated in previous studies [29,30]. Patients were also
asked whether they are living alone in their household. We divided school education into
low, middle, and high levels according to the International Standard Classification of Edu-
cation (ISCED) [31,32]. In the German school system, a low educational level corresponds
to 9 years of schooling or leaving school without having graduated (ISCED level 0–2B), a
medium educational level to 10 years of schooling (level 2A), and a high educational level
to 12 or 13 years of schooling (level 3A), which includes access to higher education.

2.2.2. Data from Medical Records

Data from hospital medical records included subjects’ age and sex. Body mass index
(BMI) was obtained from height and weight as determined one day prior to surgery. Miss-
ing values (n = 4) were completed via patient self-report. Primary and secondary diagnoses
based on the International Classification of Diseases, Tenth Revision, German Modification
(ICD-10-GM) were retrieved, and comorbidity conditions were categorized by the Elix-
hauser Comorbidity Index. This index was developed for studies using administrative
hospitalization databases and includes 31 severe comorbidities [33].

2.3. Statistical Analyses

Study population characteristics were analyzed descriptively (percentages, mean,
SD) and stratified by sex. The proportion receiving PT was calculated with a 95% CI.
Non-overlapping 95% CIs were considered statistically significant.

Univariable logistic regression was used to evaluate characteristics that are associated with
PT utilization. We included sex (female, male), age groups (18–64 years, 65–74 years, 75+ years),
education levels (low, middle, high), BMI (<25 kg/m2, 25–<30 kg/m2, ≥30 kg/m2), number
of comorbidities (0, 1–2, ≥3), WOMAC score (divided into quartiles), affliction duration
(<3 years, ≥3–<6 years, ≥6 years), presence of depressive symptoms (WHO-5; no, mild,
moderate-to-severe), and use of analgesics (yes, no) as covariates. Finally, all variables were
included in a multivariable model. ORs were calculated with a 95% CI and considered
statistically significant if the accompanying 95% CI does not include 1.

Data analyses were performed with SAS (Version 9.4, SAS Institute, Cary, NC, USA).

3. Results
3.1. Response and Baseline Characteristics of the Study Population

After excluding individuals with a language barrier (n = 6), cognitive impairment
(n = 1), and those already participating in the study with their contralateral TKA (n = 6), a
total of 283 eligible patients underwent primary or revision TKA between 1 December 2019
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and 14 May 2021 (Figure 1). Of this group, 241 patients consented to take part in the study,
resulting in an 85% response rate. Patients who refused participation were slightly older
(mean: 73.9 vs. 68.4 years) and more often female (74% vs. 60%).

Figure 1. Flowchart of the study population.

Main study population characteristics, stratified by sex, are shown in Table 1. Overall,
every second patient had a low educational level and 23% were living alone. The general health
status was fair to (very) poor in 77% of patients. Approximately two-thirds were categorized
in the BMI group ≥30 kg/m2 (mean BMI: 32.9 kg/m2), and 36% had ≥3 comorbidities. The
mean WOMAC score was 50.5, at an interquartile range (IQR) of 40.0 to 59.0. Afflictions
of the impaired knee had lasted more than 6 years in 39% of the study population. Over
one-third had moderate-to-severe depressive symptoms, and 71% were currently using
analgesics. Male participants more commonly had high educational levels (24% vs. 14%).
Female participants, in contrast, had a higher mean WOMAC score (53.2 vs. 46.8) and more
commonly used analgesics (81% vs. 58%).

3.2. Utilization of Physiotherapy

Overall, 41% of the study population received PT during the 12 months prior to
TKA. Therapeutic exercises, therapeutic massage, manual therapy, or traction therapy
were prescribed most commonly (for 38% of the study population), followed by manual
lymphatic drainage (11%), electrotherapy (4%), thermotherapy (2%), and other types of PT
(2%; Supplementary Material S1). The mean number of treatment sessions was 9.6 (IQR:
12–30; Supplementary Material S2).

The proportion of patients who received PT was significantly higher in females than
in males (48% vs. 29%; Table 2) for every type of PT (Supplementary Material S1).
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Table 1. Characteristics of the study population in %.

Characteristics Female (n = 144)
59.8%

Male (n = 97)
40.2%

Total (n = 241)
100.0%

Age in years, mean (SD) (n = 241) 68.2 (9.6) 68.6 (9.1) 68.4 (9.4)
18–64 years 36.8 32.0 34.9
65–74 years 34.7 39.2 36.5
75+ years 28.5 28.9 28.6

Level of education (n = 237)
low 50.0 50.5 50.2

middle 36.4 25.8 32.1
high 13.6 23.7 17.7

Living alone (n = 235) 29.6 12.9 23.0
General state of health (n = 238)

(very) good 21.8 24.0 22.7
fair 49.3 40.6 45.8

(very) poor 28.9 35.4 31.5
BMI, mean (SD) (n = 241) 33.1 (6.8) 32.5 (5.1) 32.9 (6.2)

<25 8.3 6.2 7.5
25–<30 29.9 26.8 28.6
≥30 61.8 67.0 63.9

Elixhauser Comorbidity Index score [33]
(n = 241)

0 11.1 8.3 10.0
1–2 51.4 57.7 53.9
≥3 37.5 34.0 36.1

WOMAC score [24], mean (SD) (n = 230) 53.2 (14.0) 46.8 (14.7) 50.5 (14.6)
Q1 16.5 33.0 23.5
Q2 22.6 29.9 25.7
Q3 30.8 18.6 25.7
Q4 30.1 18.6 25.2

Duration of knee impairment in years,
mean (SD) (n = 228) 7.0 (8.4) 8.3 (7.6) 7.6 (8.1)

<3 years 32.8 23.4 29.0
3–<6 years 32.1 33.0 32.5
≥6 years 35.1 43.6 38.6

Depressive symptoms (WHO-5) [29],
mean (SD) (n = 233) 39.9 (24.3) 48.7 (25.2) 43.4 (25.0)

no 41.3 28.4 36.1
mild 23.9 22.1 23.2

moderate-to-severe 34.8 49.5 40.7
Use of analgesics, current (n = 233) 80.6 57.5 71.2

Values are presented as mean ± SD for continuous characteristics and as percentages otherwise. SD = standard
deviation; SES = socioeconomic status; BMI = body mass index in kg/m2; WOMAC = Western Ontario and
McMaster Universities Osteoarthritis Index [24]; Q1 = score <40.0; Q2 = score ≥40.0–<52.0; Q3 = score ≥52.0–<59.0;
Q4 = score ≥59.0; WHO-5 = WHO-Five Well-Being Index [29].

Furthermore, PT use was higher in patients currently using analgesics (yes: 46% vs. no: 25%).
The proportion of individuals receiving PT increased from 36% in patients 18–64 years old
to 51% in the age group of 65–74 years and decreased again in the age group ≥75 years
(32%). PT was received more commonly by patients with a low BMI as well as by patients
with high educational level (50%), when compared to those with middle (41%) or low (36%)
educational levels. Patients with a higher WOMAC score had increased PT frequencies.
While 48% of patients with a score ≥59.0 received PT, only 28% of those with a score
<40.0 did. Patients with afflictions of the impaired knee lasting 3 years to <6 years were
prescribed PT more frequently (50%) than those who had been afflicted for <3 years or
≥6 years (37% and 34%, respectively). Patients who were not living alone had somewhat
lower PT utilization frequencies, as did patients in a fair general state of health or patients
with >0 comorbidities. No differences or only minor differences were observed with regard
to depressive symptoms.
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Table 2. Utilization of physiotherapy (PT) in % with 95% confidence limits (CI), depending on covariates.

Characteristics Proportion with PT

Overall (n = 239) 40.6 (34.4–46.8)
Sex (n = 239)

female 48.3 (40.1–56.4)
male 29.2 (20.1–38.3)

Age groups (n = 239)
18–64 years 36.1 (25.8–46.5)
65–74 years 51.1 (40.7–61.6)
75+ years 32.4 (21.2–43.5)

Level of education (n = 235)
low 36.4 (27.8–45.1)

middle 41.3 (30.2–52.5)
high 50.0 (34.9–65.1)

Living alone (n = 234)
yes 48.1 (34.8–61.5)
no 38.2 (31.0–45.2)

General state of health (n = 236)
(very) good 44.4 (31.2–57.7)

fair 35.2 (26.2–44.2)
(very) poor 45.9 (34.6–57.3)

BMI (n = 239)
<25 61.1 (38.6–83.6)

25–<30 38.2 (26.7–49.8)
≥30 39.2 (31.5–47.0)

Elixhauser Comorbidity Index score [33], (n = 239)
0 54.2 (34.2–74.1)

1–2 39.1 (30.6–47.5)
≥3 39.1 (28.8–49.3)

WOMAC score [24], (n = 228)
Q1 27.8 (15.8–39.7)
Q2 35.1 (22.7–47.5)
Q3 45.8 (33.1–58.5)
Q4 48.3 (35.4–61.1)

Duration of knee impairment in years (n = 227)
<3 years 36.9 (25.2–48.7)

3–<6 years 50.0 (38.6–61.4)
≥6 years 34.1 (24.2–44.0)

Depressive symptoms (WHO-5) [29], (n = 231)
no 41.9 (31.9–52.0)

mild 42.6 (29.4–55.8)
moderate-to-severe 38.1 (27.7–48.5)

Use of analgesics (n = 233)
yes 45.8 (38.2–53.4)
no 25.4 (15.0–35.8)

SES = socioeconomic status; BMI = body mass index in kg/m2; WOMAC = Western Ontario and McMaster Univer-
sities Osteoarthritis Index [24]; Q1 = score <40.0; Q2 = score ≥40.0–<52.0; Q3 = score ≥52.0–<59.0; Q4 = score ≥59.0;
WHO-5 = WHO-Five Well-Being Index [29].

3.3. Univariable and Multivariable Logistic Regression: Predictors for Utilization of Physiotherapy
Prior to TKA

Univariable logistic regression models showed that female sex, age 65–74 years, a
higher WOMAC score, affliction duration of the impaired knee from 3 years to <6 years,
and current use of analgesics were associated with higher PT utilization (Table 3).
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Table 3. Factors associated with a higher utilization of physiotherapy (PT) prior to TKA: results from
univariable and multivariable logistic regression analyses (n = 206).

Characteristics Reference
OR (95% CI)

Univariable
Analysis

Multivariable
Analysis

Sex
female male 2.26 (1.31–3.92) 1.74 (0.88–3.42)

Age group
18–64 years 75+ years 1.18 (0.60–2.33) 0.89 (0.37–2.16)
65–74 years 75+ years 2.19 (1.13–4.23) 3.41 (1.41–8.25)

Level of education
middle low 1.23 (0.68–2.22) 1.28 (0.60–2.70)

high low 1.74 (0.86–3.55) 3.13 (1.28–7.66)
BMI
<25 ≥30 2.44 (0.90–6.63) 2.71 (0.72–10.23)

25–<30 ≥30 0.96 (0.53–1.73) 0.77 (0.34–1.77)
Elixhauser Comorbidity

Index score [33]
1–2 0 0.54 (0.23–1.31) 0.54 (0.18–1.62)
≥3 0 0.54 (0.22–1.35) 0.43 (0.13–1.44)

WOMAC score [24]
Q2 Q1 1.41 (0.63–3.15) 1.90 (0.68–5.34)
Q3 Q1 2.19 (1.00–4.81) 3.50 (1.15–10.69)
Q4 Q1 2.43 (1.10–5.33) 4.65 (1.46–14.78)

Duration of knee
impairment in years

<3 years ≥6 years 1.13 (0.58–2.21) 1.66 (0.74–3.75)
3–<6 years ≥6 years 1.93 (1.03–3.64) 1.90 (0.89–4.08)

Depressive symptoms
(WHO-5) [29]

mild no 1.03 (0.52–2.03) 0.60 (0.24–1.47)
moderate-to-severe no 0.85 (0.47–1.56) 0.38 (0.16–0.92)

Use of analgesics
yes no 2.48 (1.32–4.66) 3.35 (1.44–7.76)

Odds ratios of variables significantly associated with the utilization of physiotherapy are shown in bold. TKA = to-
tal knee arthroplasty; OR = odds ratio; CI = confidence limit; SES = socioeconomic status; BMI = body mass index
in kg/m2; WOMAC = Western Ontario and McMaster Universities Osteoarthritis Index [24]; Q1 = score <40.0;
Q2 = score ≥40.0–<52.0; Q3 = score ≥52.0–<59.0; Q4 = score ≥59.0; WHO-5 = WHO-Five Well-Being Index [29].

Multivariable logistic regression analysis revealed that age 65–74 years, a higher
WOMAC score, and current use of analgesics were associated with a higher probability
of receiving PT. Furthermore, in that model, patients with a high educational level were
associated with higher PT utilization (OR 3.13; 95% CI: 1.28 to 7.66), as were patients with
no depressive symptoms. Female sex and affliction duration of the impaired knee from
3 years to <6 years did not remain statistically significant in the multivariable model. BMI
and the number of comorbidities still had no influence on the utilization of PT.

4. Discussion

This study investigated PT utilization during the 12 months prior to TKA. The results
suggest that only four out of 10 patients received physiotherapeutic treatment during this
period. Increased PT utilization was associated with high educational level and higher
disease burden. The presence of depressive symptoms and being 75+ years of age were
associated with a lower probability of receiving PT.

Our finding that only 41% of patients received PT within 12 months prior to TKA
is surprising, especially when taking into account that (1) guidelines recommend TKA
only after a patient does not respond sufficiently to longer-term (at least 6 months of)
non-surgical interventions [9,10] and (2) Skou et al. showed in a randomized trial that
two-thirds of patients scheduled for TKA were able to delay their surgery for at least two
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years after participating in a 12-week comprehensive non-surgical treatment program [34].
However, our results are in line with the abovementioned German routine data analysis,
which found that 49% of patients had utilized PT within 12 months prior TKA [17]. The
small difference can be explained by the fact that that Lange et al. could not fully clarify PT
indication or by regional disparities. Our prevalence result is higher than that found in a
routine data analysis from the United States (14%) [16] but lower than found in a Canadian
study (65%) [19] that assessed PT utilization 12 months prior to TKA. However, the TKA
subgroup was rather small in the Canadian study (n = 34) and, thus, its results must be
interpreted carefully. Higher PT utilization was also found in studies from the United
Kingdom (49%) [20] and the Netherlands (73%) [21]. However, these studies only assessed
“ever” use of PT prior to TKA, which hampers comparability. Overall, these data confirm
findings from several studies, showing that the use of non-surgical measures in knee OA
patients can be improved [35–37].

We found PT utilization to be associated with a higher WOMAC score as well as the
current use of analgesics. This confirms results of previous studies that showed higher PT
utilization with increased disease burden in individuals with rheumatoid arthritis (RA) [34],
OA [38], and OA prior to TKA [19]. However, every second patient with severe functional
limitation and pain (WOMAC score ≥59.0) still did not receive any PT in the twelve months
prior to TKA. Although continuous PT management for years might not be possible, PT
is probably underused, potentially reducing opportunities for pain relief, increased joint
function, and therefore improved QoL [13,14]. The low utilization in individuals with high
disease burden might be attributed to the fact that patients often perceive OA as a normal
part of aging [19] or are not aware of the benefits of PT [39]. Furthermore, attitudes of the
prescribing medical specialists towards PT for OA vary widely, leading to violations of
guideline recommendations and related PT underutilization [37].

Although utilization of PT was generally low, we identified subgroups that received
even less PT. As previously mentioned, age is discussed as an influencing factor for PT
utilization, with inconsistent results being reported for OA populations and individuals
prior to TKA [38,40,41]. For instance, Power et al. [19] observed no differences in patients
one year prior to TKA, whereas King et al. [18] showed lower PT utilization in older
TKA patients. We also found decreased utilization in the elderly (75+ years), which is
consistent with findings from Yeh et al., who analyzed a large cohort with incident OA and
observed significantly less PT utilization in older adults [41]. Similarly, Smith et al. found
that older knee or hip OA patients received less PT and discussed that in the context of
inequalities [42].

High income and higher education levels are associated with more frequent PT utiliza-
tion in OA populations [38,40]. This was confirmed in our study as well as in two other
studies on individuals prior to TKA [18,19]. As studies show that OA prevalence is higher
among individuals with low SES [43] and that lower health literacy reduces the likelihood
of receiving health services [44], these patients are doubly disadvantaged.

Studies on the association between psychological well-being and PT utilization in
individuals with OA are scarce, although depression is a common comorbidity in pain
patients [45]. King et al. observed higher PT utilization in patients with more depressive
symptoms prior to TKA [18]. In contrast, we found lower odds of PT utilization in patients
with moderate to severe depressive symptoms, a finding clearly calling for further research.

Female sex was associated with higher PT utilization in patients prior to TKA [17–19,22].
We also found a statistically significant association in the univariable logistic regression.
However, this association did not remain significant in the multivariable analyses, po-
tentially due to insufficient statistical power for this characteristic. Nevertheless, lower
utilization in males was also observed in patients with OA [38,40,41].

Strengths and Limitations

A major strength of the present study is the inclusion of patients immediately before
surgery. As a result, patients were able to recall individual PT utilization prior to their
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TKA very well, which might reduce the potential for misclassification. Furthermore, this
allowed clearly assigning PT to the impaired knee, which is not possible in routine data
analyses. Moreover, unlike previous routine data analyses on the same topic [16,17], we
were able to include important patient-reported outcomes and disease-related factors. Our
85% response rate is also noteworthy.

A few limitations must be considered. Due to the COVID-19 pandemic, recruitment
had to be paused between 17 March and 13 May 2020 (recruitment stop 1) and between
18 December 2020 and 31 January 2021 (recruitment stop 2) because all elective surgeries
were postponed. Therefore, we had to extend our scheduled recruitment period, which
was originally planned for 12 months. Even more importantly, the COVID-19 pandemic
might have influenced PT utilization. When stratifying by time periods, PT utilization
was comparable before recruitment stops 1 and 2 (38% vs. 39%), while after recruitment
stop 2, PT frequencies increased (49%). However, the sample size was small (n = 51) and
the 95% CI rather wide (35.2–62.8).

Another aspect is that our study was limited to one university hospital, thus limiting
the generalizability to other settings and regions. We were thus unable to evaluate regional
differences in PT utilization that were shown elsewhere [17,40]. However, the hospital’s
catchment area is large (only 31% of study participants resided in the city of the hospital),
and as PT is most often prescribed by outpatient physicians in Germany [40], many dif-
ferent physicians from a larger area are involved. Therefore, our results do not reflect the
prescribing behavior of only a few local physicians.

The final limitation is that patients might have received PT in the time before the
12 months prior to TKA. As therapists regularly establish home exercise programs with their
clients, some patients might conceivably have already had such individualized programs
in place. This would have led to underestimation of PT utilization in the year prior to
surgery. In addition, patients might have been recommended treatment similar to PT (e.g.,
muscle strengthening in a gym) or received treatment by other healthcare professionals.
However, among the participants who did not receive PT, only five reported having
received treatment by chiropractors or osteopaths, suggesting that this factor had little
influence on our findings.

5. Conclusions

We found little use of recommended PT management in patients prior to TKA. This
potential underuse was particularly high in individuals 75+ years of age, those with low
education levels, and patients with moderate-to-severe depressive symptoms. In addition,
male sex has to be considered as a factor associated with underuse. Both prescribing medi-
cal specialists and patients should integrate PT more consistently into OA management.
Furthermore, implementation strategies are required to optimize PT management of knee
OA patients before progressing to TKA because doing so has the potential to delay or
reduce the need for TKA, improve patient outcomes, and reduce healthcare costs.
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