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Abstract: Background: Physical therapy (PT) is recommended as first-line management for os-
teoarthritis (OA). The purpose of this study was to assess the PT use among adults with OA and
those without (Non-OA) and subsequently identify associated factors among these populations.
Methods: This cross-sectional study obtained national data from the population-based German
Health Update (GEDA2014/2015-EHIS) study containing 24,016 participants aged 18 years and older.
Analyses were stratified by sex, age, socioeconomic status (SES), residence, smoking behavior, body
mass index, pain and general health. Multivariate regression analysis was conducted to evaluate
factors associated with PT use within the past 12 months. Results: PT was used more frequently in
the OA population compared with the Non-OA population (35.8% vs. 18.7%). In both populations,
women, participants with high SES, residence in Eastern Germany, severe pain, poor general health
and non-smokers received PT more frequently. Multivariate analysis confirmed these findings, in
addition to people aged 80 years and older. The influence of SES was higher among OA participants.
Conclusion: The underutilization of PT in OA patients (35.8%) was particularly evident among
males, people with a low SES and those being older than 60 years, which aids to develop strategies
increasing PT use towards guideline-oriented OA management.

Keywords: osteoarthritis; physical therapy; associated factors; health services

1. Introduction

Osteoarthritis (OA) is the most common disease of the joint in adults in industrialized
countries [1]. It is one of the leading causes of disability worldwide, resulting in a great
financial burden for health care systems [2–4]. Age, obesity and female sex are three of
the main risk factors for OA development [5]. Due to the demographic change and an
expected rise in obesity, OA will become even more prevalent in the future [6].

The main complaints of patients suffering from OA are progressive limitations in
mobility and constant pain, both heavily impacting the patient’s quality of life [1]. One
essential cornerstone in the treatment of OA is physical therapy (PT) which aims to restore
and maintain joint function, reduce pain and aid in weight loss [7–10]. In combination
with education and analgesics, German and international guidelines highlight PT as the
first-line option for OA management, forming the most effective intervention in postponing
surgery [1,5,11].

However, a lack of adequate implementation of the OA guidelines has resulted in an
underutilization of PT services [1,10,12]. In the year prior to their surgery, only 49% of
OA patients received PT in Germany, while this proportion was even lower among other
Western countries, such as the US, Australia and Taiwan [10,13–15].

Despite an abundance of research conducted on the factors influencing PT use, certain
groups of individuals within the OA population remain disproportionately undersupplied
by PT. Conversely, women, people with a bachelor’s degree or higher and individuals
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with a longer symptom duration are more likely to receive PT [15–17]. Among the general
population, PT was also more likely to be used by females, individuals with a higher
educational status or private health insurance, non-smokers, individuals receiving social
support and migrants. Physical therapist availability also played a role in the likelihood of
receiving PT [18,19]. Despite consensus on the association of the aforementioned factors, the
influence of several other factors remains contradictory. Yeh et al., for example, determined
age as a predictor for PT use among OA individuals, whereas Iversen et al. found no
association between age and PT utilization in this patient group [15,16]. Among the general
population, the association between age and PT utilization is also contradictory [18–22]. To
date, no study compared PT use among OA patients versus the total population using the
same methodology making it possible to comprehensively compare PT use among the OA
population with the total population.

Hence, the aim of the present study is to assess and compare the frequency of PT
utilization among OA patients and individuals from the general population without OA in
Germany, and to evaluate factors associated with PT use among both groups.

2. Materials and Methods
2.1. Study Design

Data were obtained from the German Health Update (GEDA2014/2015-EHIS) study
which was carried out as an adjunct of the European Health Interview Survey (EHIS) [23,24].
The purpose of EHIS is to gain comparable cross-sectional health data across European
countries in order to monitor trends. GEDA2014/2015-EHIS was performed by the
Robert Koch-Institute (RKI). A two-stage cluster sampling procedure was applied in this
population-based survey to adequately represent the German adult population. During
the first stage, a random selection of 301 primary sampling units (PSUs) was performed
in order to adequately represent all regions of Germany (e.g., federal states with a small
number of inhabitants were oversampled). The second stage involved a random sample of
participants with a permanent residence in a German household within each PSU taken
from local registration offices. The aim was to gather a sample size of n = 67 per PSU drawn
with stratification according to age [25].

The survey was conducted from November 2014 until July 2015 using a mixed-mode-
design compromising either an online or a paper-based self-administered questionnaire [25].
Both the online and paper-based version included the same questionnaire developed by
EHIS plus a second survey which evaluated nationally relevant topics. An initial invitation
with the link to the online survey was sent. If no answer was received, up to two reminders,
each containing the paper-based form, followed. To avoid seasonal variations, the study
population was randomly divided into two subgroups: the first group was contacted
during fall and winter 2014 and the second group during spring and summer 2015 [26].

2.2. Variables and Instruments

The survey assessed a wide range of data on sociodemographics, mental and physical
health status, utilization of health care services, working and social environment, as well as
health determinants of the participants. The presence of OA was assessed by the question
‘Did you suffer from any of the following diseases or complaints within the past 12 months?
Were you diagnosed with any of the following diseases or complaints?’ whereby several
diseases were listed including OA. Whether PT was used was evaluated by the question
‘Were you at a physical therapist for consultation, examination or therapy within the past
12 months?’.

The following eight measures were selected as being independent variables of par-
ticular interest. As sociodemographic variables, sex (male, female), age (categorized into
18–39, 40–49, 50–59, 60–69, 70–79 and 80 + years), region of residence (Eastern and Western
Germany) and socioeconomic status (SES) were included. Using the index developed by
the RKI which included information on education, income and profession, SES was divided
into three categories (high, middle and low) [27]. Furthermore, the variables smoking
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behavior (yes, no), body mass index (BMI) categorized into recommended body weight
(<25 kg/m2), overweight (between 25 and 30 kg/m2) and obesity (above 30 kg/m2) and
general health status (good, fair, poor) were assessed. Lastly, physical pain was evaluated
by asking ‘How intense was your pain within the last 4 weeks?’ classified into no pain,
mild to moderate and severe.

2.3. Statistical Analysis

Only participants who completed the abovementioned question regarding disease
diagnosis were included. Besides the total population including all participants, this
resulted in two subpopulations: participants being diagnosed with OA (OA population)
and participants not having the disease (Non-OA population). Due to missing values, the
denominator in the stratified analyses might vary.

Descriptive analysis including percentages and 95% confidence intervals (CI) was used
to determine baseline characteristics stratified according to OA and Non-OA population.
Thereafter, PT utilization in the total sample and among the two subpopulations stratified
by the covariates sex, age, SES, residential region, smoking behavior, BMI, pain and general
health status was descriptively assessed. Multivariate regression analysis was used to
identify factors associated with PT utilization among OA, Non-OA and total population. In
these models, the covariates sex, age, SES, residential region, smoking behavior, BMI, pain,
general health status and, only in the last model (total population), OA were included.

Data analyses were conducted using the complex sampling function in IBM SPSS
Statistics for Windows, version 26 (IBM corp., Armonk, NY, USA). Unweighted counts were
provided for each analysis. Proportions and odd ratios (ORs) were weighted according to
sex, age and region in order to represent German population structure.

3. Results
3.1. Characteristics of Study Population

The initial GEDA2014/2015-EHIS included a total of 24,016 respondents aged 18 years
and above (response: 26.9%), of which 1263 did not answer the question regarding OA
disease diagnosis. Of the 22,753 respondents, 17.9% were diagnosed with OA. When com-
paring respondents with and without OA, several differences became apparent (Table 1).
The OA population contained more women (62.0% vs. 48.6%). This population was also
older with 88.1% of participants aged above 50 (vs. 41.5%), had a higher proportion of
individuals with a BMI above 25 kg/m2 (69.8% vs. 50.3%) and estimated their general
health status more often as poor (14.0% vs. 3.5%). Furthermore, the OA group showed
a higher proportion of participants experiencing pain (mild–moderate: 65.3% vs. 50.9%;
severe: 24.0% vs. 7.2%). SES, residence and smoking behavior were similarly distributed in
both populations.

3.2. Frequency of PT Utilization

The frequency of PT utilization within the past 12 months among the total population
was 21.8% (Table 2). It appeared that women use PT more frequently than men (25.7%
vs. 17.7%). Regarding SES, most PT was received by participants with a high SES (23.3%).
Furthermore, people living in Eastern Germany used PT more often than the Western
German population (26.4% vs. 20.6%). Non-smokers reported a higher use of PT in
comparison to smokers (22.8% vs. 18.6%). PT frequency increased with higher severity of
pain, as well as with worsening of general health status. No significant difference in PT
frequency was found between the BMI categories or between age groups for participants
older than 40 years.
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Table 1. Baseline characteristics according to OA (n = 22,753, unweighted) in % (weighted) and 95% CI.

Characteristics Category OA Population
(n = 3897, Unweighted)

Non-OA Population
(n = 18,856, Unweighted)

% 95% CI Unweighted
Count % 95% CI Unweighted

Count

Sex
(n = 22,753)

Male 38.0 36.0–40.0 1482 51.4 50.6–52.3 8790
Female 62.0 60.0–64.0 2415 48.6 47.7–49.4 10,066

Age, years
(n = 22,753)

18–39 3.2 2.6–4.0 130 38.6 37.8–39.4 6960
40–49 8.7 7.7–9.8 359 19.8 19.3–20.5 3937
50–59 21.7 20.2–23.3 836 18.2 17.7–18.8 3565
60–69 24.1 22.5–25.7 1015 11.2 10.8–11.7 2208
70–79 29.7 27.8–31.7 1077 9.2 8.7–9.7 1682
80+ 12.6 11.4–14.0 480 2.9 2.6–3.3 504

SES
(n = 22,701)

Low 25.8 23.9–27.8 846 18.7 17.7–19.8 2773
Middle 60.8 58.8–62.7 2279 59.6 58.7–60.6 10,443
High 13.4 12.2–14.8 762 21.7 20.5–22.9 5598

Residence
(n = 22,753)

West 81.2 76.4–85.3 3000 79.9 74.9–84.0 13,902
East 18.8 14.7–23.6 897 20.1 16.0–25.1 4954

Smoking
(n = 22,701)

Yes 15.2 13.8–16.7 584 25.8 25.0–26.7 4520
No 84.8 83.3–86.2 3294 74.2 73.3–75.0 14,303

BMI, kg/m2

(n = 22,540)

<25 30.2 28.4–32.0 1236 49.7 48.6–50.7 9666
25 ≤ 30 41.3 39.4–43.2 1568 34.5 33.7–35.4 6260
≥30 28.5 26.9–30.2 1047 15.8 15.0–16.6 2763

Pain
(n = 22,689)

No 10.7 9.6–12.0 430 42.0 41.1–42.9 7929
Mild– 65.3 63.4–67.1 2589 50.9 50.0–51.8 9648

Moderate 24.0 22.3–25.8 865 7.2 6.7–7.7 1228
Severe

General
Health

(n = 22,655)

Good 38.1 36.2–40.1 1549 75.5 74.7–76.3 14,512
Fair 47.9 45.9–50.0 1827 21.0 20.2–21.8 3706
Poor 14.0 12.6–15.4 487 3.5 3.2–3.9 574

OA = Osteoarthritis; CI = Confidence Interval; SES = Socioeconomic Status; BMI = Body Mass Index; kg = kilogram; m = meter.

Table 2. Utilization of physical therapy within OA, Non-OA and total population depending on covariates (n = 22,662,
unweighted) in % (weighted) and 95% CI.

Characteristics Category OA Population
(n = 3882, Unweighted)

Non-OA Population
(n = 18,780, Unweighted)

Total Population
(n = 22,662, Unweighted)

% 95% CI % 95% CI % 95% CI

Total 35.8 33.8–37.7 18.7 18.0–19.5 21.8 21.0–22.5

Sex
Male 30.7 28.0–33.6 15.6 14.6–16.6 17.7 16.8–18.6

Female 38.8 36.4–41.4 22.1 21.2–23.1 25.7 24.7–26.7

Age, years

18–39 43.1 33.1–53.6 16.8 15.8–17.9 17.3 16.2–18.4
40–49 39.3 33.3–45.5 20.8 19.3–22.4 22.4 20.9–24.0
50–59 42.6 38.8–46.4 21.2 19.7–22.8 25.6 24.1–27.2
60–69 36.3 32.8–40.0 18.8 17.0–20.8 24.4 22.7–26.2
70–79 33.9 30.5–37.4 17.9 15.6–20.5 24.6 22.5–26.7
80 + 23.1 18.7–28.2 16.2 12.5–20.8 19.6 16.6–22.9

SES
Low 28.1 24.7–31.7 16.4 14.8–18.1 19.1 17.7–20.8

Middle 36.4 33.9–38.9 19.0 18.1–20.0 22.2 21.2–23.2
High 47.6 43.2–52.0 20.0 18.7–21.4 23.3 21.9–24.7

Residence
West 33.8 31.8–36.0 17.7 16.9–18.5 20.6 19.9–21.4
East 44.1 39.9–48.3 22.8 21.5–24.1 26.4 24.9–27.9

Smoking Yes 33.1 28.4–38.1 16.8 15.5–18.1 18.6 17.4–19.9
No 36.2 34.3–38.3 19.4 18.6–20.3 22.8 21.9–23.7

BMI, kg/m2
<25 37.9 34.5–41.4 19.5 18.5–20.5 21.6 20.6–22.6

25 ≤ 30 34.2 31.5–37.1 18.4 17.2–19.6 21.6 20.5–22.8
≥ 30 36.4 32.9–40.1 17.7 16.1–19.4 23.0 21.4–24.6
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Table 2. Cont.

Characteristics Category OA Population
(n = 3882, Unweighted)

Non-OA Population
(n = 18,780, Unweighted)

Total Population
(n = 22,662, Unweighted)

% 95% CI % 95% CI % 95% CI

Pain
No 23.6 18.8–29.0 10.2 9.4–11.1 10.9 10.1–11.8

Mild–Moderate 35.5 33.2–37.9 23.5 22.5–24.6 26.1 25.1–27.1
Severe 42.2 38.2–46.3 34.6 31.6–37.7 37.8 35.4–40.3

General
Health

Good 29.6 26.8–32.6 15.7 14.9–16.4 17.0 16.3–17.8
Fair 38.5 35.7–41.3 26.5 24.7–28.3 30.5 28.9–32.0
Poor 43.5 38.4–48.8 39.6 35.1–44.3 41.4 38.1–44.8

OA = Osteoarthritis; CI = Confidence Interval; SES = Socioeconomic Status; BMI = Body Mass Index; kg = kilogram; m = meter.

Comparing the subpopulations OA and Non-OA, the OA participants used PT sig-
nificantly more frequently (35.8% vs. 18.7%). This was also seen for almost all covariates
(Table 2). Similar trends among both populations were shown, yet frequencies were higher
among the OA group. In general, the findings of PT utilization among the OA and Non-OA
population were the same as in the total sample; women, participants having a high SES,
those having an Eastern residence, non-smokers, participants having severe pain and
those with a poor general health appeared to use PT more frequently. The influence of
SES on PT use was higher among OA participants compared to the Non-OA participants.
Regarding age, trends of PT frequency differed between OA and Non-OA participants.
PT use among the OA group steadily decreased with increasing age, starting at 42.6% in
50-year-olds and declining to 23.1% in those being over 80. Within the Non-OA group,
50 to 59-year-olds received most PT, while below and above this age, the frequency of PT
declined, respectively. This decline was less rapid than in the OA group. There was no
statistically significant difference in PT use between the OA and Non-OA population in the
subgroup of participants having a poor general health.

3.3. Associated Factors for PT Utilization among Total Population

Most of the differences regarding PT use that were identified in the stratified analyses
among the total population were confirmed in the multivariate analysis (Table 3). These
variables associated with PT use were female sex, a medium to high SES, a residence in
Eastern Germany, being a non-smoker, a BMI below 30 kg/m2, presence of pain and a fair
to poor general health status. The presence of OA was also associated with PT utilization
(OR: 1.71). Although not seen in the stratified analyses, an age of 40–59 years was identified
as an additional associated factor (OR: 1.22) and participants aged above 80 years were less
likely to use PT. Severe pain had by far the highest impact on PT utilization (OR: 3.18).

3.4. Associated Factors for PT Utilization: OA vs. Non-OA Population

Factors that were associated with utilization of PT, as well as their influence, were
largely comparable between the total and the Non-OA population (Table 3). The influence
of SES, however, was slightly lower in the Non-OA group (e.g., ORs: 1.62 vs. 1.86 for high
SES) and the impact of pain was higher (ORs: 3.52 vs. 3.18 for severe pain).

In both the Non-OA and OA group, use of PT was associated with female sex, medium
and high SES, Eastern residence, non-smoking, presence of pain and a fair to poor general
health status (Table 3). BMI was not associated with PT use in the OA population. A large
difference between the two populations was found with respect to age; above the age of
60, PT utilization became gradually less with increasing age in the OA population. OA
patients receiving PT was highest in the group of 18–39 years. Conversely, OA participants
aged above 80 years were least likely to use PT (OR: 0.25). Among the Non-OA population,
PT was most likely to be used by individuals aged 40–59 years. Similar to the OA group,
participants above the age of 80 were significantly least likely to use PT (OR: 0.63). SES
had a higher influence on using PT among the OA population compared to the Non-
OA population. Pain, on the other hand, had less of an influence on the OA population
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(e.g., ORs: 2.14 vs. 3.52 for severe pain). These findings of PT use using multivariate
analyses largely confirm the results of the stratified analysis in both populations.

Table 3. Multivariable logistic regression analysis: associated factors for the utilization of physical therapy within OA, Non-OA and
total population.

Characteristics Category OA Population
(n = 3764, Unweighted)

Non-OA Population
(n = 18,455, Unweighted)

Total Population
(n = 22,219, Unweighted)

OR 95% CI OR 95% CI OR 95% CI

Osteoarthritis
(ref no) Yes 1.71 1.53–1.92

Sex
(ref men) Women 1.55 1.30–1.84 1.45 1.32–1.59 1.46 1.35–1.57

Age, years
(ref 18–39)

40–49 0.78 0.45–1.35 1.23 1.09–1.38 1.22 1.09–1.37
50–59 0.78 0.49–1.24 1.23 1.07–1.40 1.22 1.07–1.39
60–69 0.62 0.38–0.99 1.02 0.87–1.19 1.02 0.89–1.17
70–79 0.50 0.32–0.78 0.90 0.74–1.10 0.86 0.73–1.01
80 + 0.25 0.15–0.43 0.63 0.45–0.89 0.49 0.39–0.63

SES
(ref low)

Medium 1.64 1.33–2.01 1.38 1.21–1.58 1.46 1.30–1.64
High 3.13 2.36–4.15 1.62 1.39–1.88 1.86 1.62–2.13

Residence
(ref west) East 1.55 1.28–1.89 1.39 1.26–1.54 1.43 1.29–1.58

Smoking
(ref yes) No 1.50 1.18–1.93 1.31 1.16–1.46 1.32 1.19–1.47

BMI, kg/m2

(ref BMI ≥ 30)
<25 1.24 1.00–1.56 1.37 1.20–1.57 1.32 1.18–1.48

25 ≤ 30 1.11 0.89–1.37 1.30 1.12–1.50 1.23 1.09–1.39
Pain

(ref no)
Mild–Moderate 1.66 1.22–2.26 2.42 2.16–2.70 2.35 2.12–2.60

Severe 2.14 1.49–3.07 3.52 2.93–4.22 3.18 2.72–3.73
General Health

(ref good)
Fair 1.70 1.40–2.07 1.67 1.48–1.87 1.69 1.53–1.87
Poor 2.26 1.63–3.15 2.80 2.19–3.59 2.51 2.05–3.06

OA = Osteoarthritis; OR = Odds Ratio; CI = Confidence Interval; ref = Reference Group; SES = Socioeconomic Status; BMI = Body Mass
Index; kg = kilogram; m = meter. Boldface indicates significant results (p < 0.05).

4. Discussion

In a large population-based study, PT utilization was almost twice as high in patients
with OA (35.8%) in comparison to individuals without OA (18.7%). In both groups,
participants with a female sex, a medium to high SES, an Eastern German residence, non-
smokers, pain and a fair to poor general health status were more likely to use PT, with
some variations in terms of influences. The influence of SES was higher in patients with
OA, whereas severe pain had a higher influence in those without OA. Regarding age, a
linear decline in the likelihood of receiving PT was seen from the age of 60 years among
OA patients whereas this decline was not observed until the age of 80 years in individuals
without OA.

Overall, PT utilization in patients with OA was low, which is in line with German
literature. In the research conducted by Postler et al., whereby they assessed OA treatment
among Germans aged above 60 years, the prevalence was 43% [28]. Similarly, a second
German study analyzing PT use among OA patients 12 months prior to surgery reported
that 49% of patients received PT [13]. One possible explanation for the lower PT frequency
observed in the current paper could be the exclusion of people living in e.g., nursing
homes, who have more comorbidities or other further existing disabilities that could also
be indications for PT. That said, the underutilization of PT is an international issue; in
Australia only 39% of OA patients received a referral for PT [14]. Possible reasons for the
lack of PT in OA patients seem to be diverse. Literature states that financial barriers, the lack
of health-insurance reimbursements and physician’s characteristics, such as inadequate
knowledge and negative medical attitude towards the effect of PT, may impact the use of
PT [10,13,15,19,29]. This should be addressed in future research.
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In both populations, PT was more likely to be used by women, substantiating findings
in German and international literature. Commonly, women use health care services more
frequently than men [17,18]. The higher prevalence of OA in women, the increased disease
severity and a longer life expectancy add to the increased likelihood [16,17]. An additional
explanation is that men tend to use fast-relieving pain methods more often than women [16].

The present findings show a clear influence of SES on PT use, not only in the OA
population, but also in the total population. The impact of a higher SES on PT use among
patients with OA is in line with previous research [15,16,30]. However, in the total pop-
ulation, literature remains controversial and no conclusive evidence has been reported.
Freburger et al., assessing PT utilization in elderly Americans, also determined an associ-
ation between SES and PT use [19]. This association was also identified among patients
suffering from musculoskeletal diseases such as lower back pain or neck pain [20,21,31].
For other diseases, however, no association between PT use and SES was found. Jacobs et al.
reported in their cross-sectional study that income had no association with PT utilization in
German patients with rheumatic disease [32]. Moreover, with regards to spinal cord injury,
no association was found between education and receiving PT [33]. This could be due to the
fact that the use and effectiveness of PT in the aforementioned diseases are more commonly
known and accepted by physicians who, therefore, tend to prescribe PT more frequently.
OA patients, on the contrary, might request a PT prescription from their physicians more
actively. This may be due to a lack of knowledge about current OA guidelines or negative
attitude of physicians towards the effectiveness of PT on reducing OA complaints, having
a high influence on patients [29,34]. OA patients who actively request and understand the
value of PT are more likely to have a higher SES, explaining the strong impact of SES on PT
use among the OA group in the present study. It should also be noted that the differing
instruments and variables in various studies, namely income, education or SES score, may
be an additional explanation for the variation in findings. Thus, further investigation is
needed in future research.

In both the OA and Non-OA population, a decreased likelihood of PT utilization from
the age of 80 years was found, however, trends are quite different. Among OA participants,
the likelihood steadily decreased with age, starting at 60 years. This association was simi-
larly found in the Taiwanese study by Yeh et al. assessing PT among OA patients, despite
using different age categories, namely younger than 55 years, 56–65 years, 66–75 years
and older than 76 years [15]. The association with PT use and age was also demonstrated
by Postler et al., using age groups in intervals of 10 years [28]. Lange et al. reported a
declining frequency of PT use in OA with increasing age, however, a multivariate analysis
was not conducted [13]. In conclusion, it became apparent that an age above 60 years has
a negative influence on the PT utilization among people with OA. Possible explanations
for the limited use with older age may be that physicians tend to prefer prescribing PT for
people of working age and those with earlier stages of diseases. The older people get, the
higher the disease severity which in turn means that the added value of PT in increasing
mobility decreases. Furthermore, the elderly present with more comorbidities and mo-
bility limitations, making it more difficult for them to access and use PT services [15,20].
Nevertheless, future studies should focus on identifying reasons for disparities in PT use
according to age, to be able to provide the same care for all OA patients. Focusing on the
Non-OA population, it appears that participants older than 80 years are the least likely to
use PT services, which is consistent with the study by Freburger et al. [19]. By contrast, a
large population-based study assessing PT utilization in chronic lower back pain found
no impact of age on PT use [21]. This was also the case for research on PT utilization
among the German population by Rommel et al., although age was used as a continuous
variable making it difficult to compare [18]. Differences in inclusion criteria, age ranges and
national health care systems may also have an impact on the consistency of the findings.
This emphasizes the need for future studies that include large sample sizes in order to
assess the effect of age and whether other influencing factors differ by age.
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PT use has been shown to increase with pain, which appeared to be highly influential
in both populations. Contrary to expectations, the impact of pain was higher in the total
population compared with the OA group. This suggests that pain is not the most crucial
factor in determining the use of PT services among patients with OA. OA itself as indication
for PT may play an additional role for the PT utilization. Furthermore, the effect of PT on
relieving the pain may explain the low prevalence of pain reported among OA patients
currently receiving PT. Unfortunately, there is a paucity of literature assessing the influence
of pain on PT use among OA patients. International research among the total population
confirms the impact of pain on PT use [31,35]. Clearly, people having pain experience
a higher psychological strain and disease burden resulting in a stronger willingness to
improve their complaints [36].

Strength and Limitations

To our knowledge, the present study is one of the first to assess PT use among the OA
population and the total population using the same methods and covariates. The large
population-based dataset of approximately 24,000 adults without age restriction enabled
us to conduct stratified analyses across all age categories, including 80 years and older.

Due to the cross-sectional study design, causal analysis and therefore the effectiveness
of PT in reducing OA complaints could not be assessed. Factors such as pain may be
influenced by PT use or additional conservative measures not included in the present
study such as the use of pain-relief medication. In addition, PT use may be influenced
by these conservative measures. All data were based on self-report which increases the
risk of recall bias. Data regarding PT utilization were based on one self-reported question
that only specified PT use in the past 12 months. Information was therefore not available
on the intensity of PT received and the indication for PT. It is possible that among OA
patients PT might have been prescribed for other reasons. Furthermore, people living in
a non-private German household, such as a nursing home, were excluded. As a result,
particularly elderly and less mobile individuals were excluded. The present findings may
therefore represent an underestimation of the actual OA occurrence and PT prevalence.
Lastly, the low response of around 27% may result in a selection bias. Stratifying for age
and sex, Lange et al. determined that a higher response was seen in participants aged 55 to
74 years and in women until the age of 64 [25]. However, these variables were ultimately
weighted in the current study to minimize this bias.

5. Conclusions

To conclude, PT use among the OA population is low although frequencies are higher
than in the total population. The underutilization of PT in the OA population (35.8%) was
more apparent in males, individuals with a low SES and individuals older than 60 years.
This knowledge enables future research to develop strategies in order to increase PT use
among the undersupplied groups optimizing guideline-oriented management for all OA
patients equally.

Author Contributions: F.H. was the study coordinator. F.H. and H.J. conceived the idea of this article.
K.E.S. processed, analyzed and interpreted the data which were validated by F.H. and H.J. K.E.S. has
written the draft of the manuscript. F.H. and H.J. revised the manuscript critically. All authors have
read and agreed to the published version of the manuscript.

Funding: The GEDA 2014/2015-EHIS study was funded by the Robert Koch-Institute and the
German Federal Ministry of Health. The Robert Koch-Institute is a Federal Institute within the
portfolio of the Federal Ministry of Health. The present study received no external funding.

Institutional Review Board Statement: The study protocol was inspected and approved by the ‘Fed-
eral Commissioner for Data Protection and Freedom of Information in Germany’ (III-401/008#0015).



Healthcare 2021, 9, 1544 9 of 10

Informed Consent Statement: Participants were informed about the goals and contents of the study,
about privacy and data protection proceedings, and that their participation in the study was voluntary.
The authors confirm that all methods were performed in accordance with the relevant guidelines
and regulations.

Data Availability Statement: The dataset analyzed during the current study is available as a public
use file and can be requested upon application from the Research Data Centre of the Robert Koch-
Institute. [https://www.rki.de/EN/Content/Health_Monitoring/Public_Use_Files/application/
application_node.html;jsessionid=A8E097F2995AE550E3BEB902737BDE2E.internet072] (accessed
on 25 July 2020).

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Nelson, A.E.; Allen, K.D.; Golightly, Y.M.; Goode, A.P.; Jordan, J.M. A systematic review of recommendations and guidelines for

the management of osteoarthritis: The Chronic Osteoarthritis Management Initiative of the U.S. Bone and Joint Initiative. Semin.
Arthritis Rheum. 2014, 43, 701–712. [CrossRef]

2. Cross, M.; Smith, E.; Hoy, D.; Nolte, S.; Ackerman, I.; Fransen, M.; Bridgett, L.; Williams, S.; Guillemin, F.; Hill, C.L.; et al. The
global burden of hip and knee osteoarthritis: Estimates from the Global Burden of Disease 2010 study. Ann. Rheum. Dis. 2014, 73,
1323–1330. [CrossRef] [PubMed]

3. Hunter, D.J.; Schofield, D.; Callander, E. The Individual and Socioeconomic Impact of Osteoarthritis. Nat. Rev. Rheumatol. 2014,
10, 437–441. [CrossRef]

4. Puig-Junoy, J.; Ruiz Zamora, A. Socio-economic costs of osteoarthritis: A systematic review of cost-of-illness studies. Semin.
Arthritis. Rheum. 2015, 44, 531–541. [CrossRef] [PubMed]

5. German Association of the Scientific Medical Societies (AWMF). S2k Guideline Knee Osteoarthritis. 2018. Available online: https:
//www.awmf.org/uploads/tx_szleitlinien/033-004l_S2k_Gonarthrose_2018-01_1-verlaengert.pdf (accessed on 20 October 2020).

6. Hunter, D.J.; Bierma-Zeinstra, S. Osteoarthritis. Lancet 2019, 393, 1745–1759. [CrossRef]
7. Schmitt, J.; Lange, T.; Guenther, K.P.; Kopkow, C.; Rataj, E.; Apfelbacher, C.; Aringer, M.; Boehle, E.; Bork, H.; Dreinhoefer, K.; et al.

Indication criteria for total knee arthroplasty in patients with osteoarthritis—A multi-perspective consensus study. Zeitschrift für
Orthopädie und Unfallchirurgie 2017, 155, 539–548. [CrossRef] [PubMed]

8. Fransen, M.; McConnell, S.; Harmer, A.R.; Van Der Esch, M.; Simic, M.; Bennell, K.L. Exercise for osteoarthritis of the knee: A
Cochrane systematic review. Br. J. Sports Med. 2015, 49, 1554–1557. [CrossRef]

9. Walsh, N.E.; Pearson, J.; Healey, E.L. Physiotherapy management of lower limb osteoarthritis. Br. Med. Bull. 2017, 122, 151–161.
[CrossRef]

10. Allen, K.D.; Golightly, Y.M.; White, D.K. Gaps in appropriate use of treatment strategies in osteoarthritis. Best Pract. Res. Clin.
Rheumatol. 2017, 31, 746–759. [CrossRef]

11. Bruyère, O.; Honvo, G.; Veronese, N.; Arden, N.K.; Branco, J.; Curtis, E.M.; Al-Daghri, N.M.; Herrero-Beaumont, G.; Martel-
Pelletier, J.; Pelletier, J.P.; et al. An updated algorithm recommendation for the management of knee osteoarthritis from the
European Society for Clinical and Economic Aspects of Osteoporosis, Osteoarthritis and Musculoskeletal Diseases (ESCEO).
Semin. Arthritis Rheum. 2019, 49, 337–350. [CrossRef]

12. Brand, C.A.; Ackerman, I.N.; Bohensky, M.A.; Bennell, K.L. Chronic Disease Management. A Review of Current Performance
Across Quality of Care Domains and Opportunities for Improving Osteoarthritis Care. Rheum. Dis. Clin. North Am. 2013, 39,
123–143. [CrossRef] [PubMed]

13. Lange, T.; Luque Ramos, A.; Albrecht, K.; Günther, K.P.; Jacobs, H.; Schmitt, J.; Hoffmann, F.; Goronzy, J.; Postler, A. Prescription
frequency of physical therapy and analgesics before total hip and knee arthroplasy: An epidemiological analysis of routine health
care data from Germany. Der Orthopade 2018, 47, 1015–1023. [CrossRef]

14. Ackerman, I.N.; Skou, S.T.; Roos, E.M.; Barton, C.J.; Kemp, J.L.; Crossley, K.M.; Liew, D.; Ademi, Z. Implementing a national
first-line management program for moderate-severe knee osteoarthritis in Australia: A budget impact analysis focusing on knee
replacement avoidance. Osteoarthr. Cartil. Open 2020, 2, 100070. [CrossRef]

15. Yeh, H.J.; Chou, Y.J.; Yang, N.P.; Huang, N. Receipt of physical therapy among osteoarthritis patients and its influencing factors.
Arch. Phys. Med. Rehabil. 2015, 96, 1021–1027. [CrossRef] [PubMed]

16. Iversen, M.D.; Schwartz, T.A.; Von Heideken, J.; Callahan, L.F.; Golightly, Y.M.; Goode, A.; Hill, C.; Huffman, K.; Pathak, A.;
Cooke, J.; et al. Sociodemographic and clinical correlates of physical therapy utilization in adults with symptomatic knee
osteoarthritis. Phys. Ther. 2018, 98, 670–678. [CrossRef]

17. Bawa, H.S.; Weick, J.W.; Dirschl, D.R. Gender disparities in osteoarthritis-related health care utilization before total knee
arthroplasty. J. Arthroplast. 2016, 31, 2115–2118. [CrossRef]

18. Rommel, A.; Kroll, L.E. Individual and regional determinants for physical therapy utilization in Germany: Multilevel analysis of
national survey data. Phys. Ther. 2017, 97, 512–523. [CrossRef]

19. Freburger, J.K.; Holmes, G.M. Physical therapy use by community-based older people. Phys. Ther. 2005, 85, 19–33. [CrossRef]

https://www.rki.de/EN/Content/Health_Monitoring/Public_Use_Files/application/application_node.html;jsessionid=A8E097F2995AE550E3BEB902737BDE2E.internet072
https://www.rki.de/EN/Content/Health_Monitoring/Public_Use_Files/application/application_node.html;jsessionid=A8E097F2995AE550E3BEB902737BDE2E.internet072
http://doi.org/10.1016/j.semarthrit.2013.11.012
http://doi.org/10.1136/annrheumdis-2013-204763
http://www.ncbi.nlm.nih.gov/pubmed/24553908
http://doi.org/10.1038/nrrheum.2014.44
http://doi.org/10.1016/j.semarthrit.2014.10.012
http://www.ncbi.nlm.nih.gov/pubmed/25511476
https://www.awmf.org/uploads/tx_szleitlinien/033-004l_S2k_Gonarthrose_2018-01_1-verlaengert.pdf
https://www.awmf.org/uploads/tx_szleitlinien/033-004l_S2k_Gonarthrose_2018-01_1-verlaengert.pdf
http://doi.org/10.1016/S0140-6736(19)30417-9
http://doi.org/10.1055/s-0043-115120
http://www.ncbi.nlm.nih.gov/pubmed/29050054
http://doi.org/10.1136/bjsports-2015-095424
http://doi.org/10.1093/bmb/ldx012
http://doi.org/10.1016/j.berh.2018.05.003
http://doi.org/10.1016/j.semarthrit.2019.04.008
http://doi.org/10.1016/j.rdc.2012.10.005
http://www.ncbi.nlm.nih.gov/pubmed/23312413
http://doi.org/10.1007/s00132-018-3629-1
http://doi.org/10.1016/j.ocarto.2020.100070
http://doi.org/10.1016/j.apmr.2015.02.006
http://www.ncbi.nlm.nih.gov/pubmed/25701638
http://doi.org/10.1093/ptj/pzy052
http://doi.org/10.1016/j.arth.2016.03.044
http://doi.org/10.1093/ptj/pzx022
http://doi.org/10.1093/ptj/85.1.19


Healthcare 2021, 9, 1544 10 of 10

20. Carter, S.K.; Rizzo, J.A. Use of outpatient physical therapy services by people with musculoskeletal conditions. Phys. Ther. 2007,
87, 497–512. [CrossRef]

21. Carolina, N.; Freburger, J.K.; Carey, T.S.; Holmes, G.M. Physical therapy for chronic low back pain in North Carolina: Overuse,
underuse, or misuse? Phys. Ther. 2011, 91, 484–495.

22. Lim, K.L.; Jacobs, P.; Klarenbach, S. A population-based analysis of healthcare utilization of persons with back disorders: Results
from the Canadian Community Health Survey 2000–2001. Spine 2006, 31, 212–218. [CrossRef]

23. Lange, C.; Jentsch, F.; Allen, J.; Hoebel, J.; Kratz, A.L.; von der Lippe, E.; Müters, S.; Schmich, P.; Thelen, J.; Wetzstein, M.; et al.
Data Resource Profile: German Health Update (GEDA)- The health interview survey for adults in Germany. Int. J. Epidemiol.
2015, 44, 442–450. [CrossRef] [PubMed]

24. Robert Koch-Institut. GEDA 2014/2015-EHIS; Robert Koch-Institut: Berlin, Germany, 2018. [CrossRef]
25. Lange, C.; Finger, J.D.; Allen, J.; Born, S.; Hoebel, J.; Kuhnert, R. Implementation of the European Health Interview Survey (EHIS)

into the German Health Update (GEDA). Arch. Public Health 2017, 75, 1–14. [CrossRef]
26. Saß, A.C.; Lange, C.; Finger, J.D.; Allen, J.; Born, S.; Hoebel, J.; Kuhnert, R.; Müters, S.; Thelen, J.; Schmich, P.; et al. Gesundheit in

Deutschland aktuell–Neue Daten für Deutschland und Europa Hintergrund und Studienmethodik von GEDA 2014/2015-EHIS. J.
Health Monit. 2014, 2, 83–89. [CrossRef]

27. Lampert, T.; Kroll, L.E.; Müters, S.; Stolzenberg, H. Messung des sozioökonomischen Status in der Studie ‘gesundheit in Deutsch-
land aktuell’ (GEDA). Bundesgesundheitsblatt Gesundheitsforschung Gesundheitsschutz 2013, 56, 131–143. [CrossRef] [PubMed]

28. Postler, A.; Luque Ramos, A.; Goronzy, J.; Günther, K.P.; Lange, T.; Schmitt, J.; Zink, A.; Hoffmann, F. Prevalence and treatment of
hip and knee osteoarthritis in people aged 60 years or older in Germany: An analysis based on health insurance claims data. Clin.
Interv. Aging. 2018, 13, 2339–2349. [CrossRef] [PubMed]

29. Selten, E.M.; Vriezekolk, J.E.; Nijhof, M.W.; Schers, H.J.; van der Meulen-Dilling, R.G.; van der Laan, W.H.; Geenen, R.; van den
Ende, C.H. Barriers impeding the use of non-pharmacological, non-surgical care in hip and knee osteoarthritis: The views of
general practitioners, physical therapists, and medical specialists. J. Clin. Rheumatol. 2017, 23, 405–410. [CrossRef]

30. Jacobs, H.; Callhoff, J.; Albrecht, K.; Postler, A.; Saam, J.; Lange, T.; Goronzy, J.; Günther, K.P.; Hoffmann, F. Use of physiotherapy
in patients with osteoarthritis in Germany—An analysis of a linkage of claims and survey data (from the PROCLAIR project).
Arthritis Care Res. 2021, 73, 1013–1022. [CrossRef]

31. Freburger, J.K.; Carey, T.S.; Holmes, G.M. Management of back and neck pain: Who care from physical therapists? Phys. Ther.
2005, 85, 872–886. [CrossRef]

32. Jacobs, H.; Callhoff, J.; Hoffmann, F.; Zink, A.; Albrecht, K. Non-drug treatment of rheumatoid arthritis: An analysis of claims
data and a survey of insured persons (Project PROCLAIR). Zeitschrift fur Rheumatologie 2019, 78, 119–126. [CrossRef]

33. Martini, L.; Maus, U.; Bökel, A.; Geng, V.; Kalke, Y.B.; Liebscher, T.; Weidner, N.; Hoffmann, F. Utilization of outpatient physical
and occupational therapy in people with spinal cord injury in Germany: Results of the German spinal cord injury survey. Am. J.
Phys. Med. Rehabil. 2020, 99, 532–539. [CrossRef] [PubMed]

34. Glauser, T.A.; Salinas, G.D.; Roepke, N.L.; Williamson, J.C.; Reese, A.; Gutierrez, G.; Abdolrasulnia, M. Management of mild-to-
moderate osteoarthritis: A study of the primary care perspective. Postgrad. Med. 2011, 123, 126–134. [CrossRef] [PubMed]

35. Abbate, L.M.; Jeffreys, A.S.; Coffman, C.J.; Schwartz, T.A.; Arbeeva, L.; Callahan, L.F.; Negbenebor, N.A.; Kohrt, W.M.; Schwartz,
R.S.; Vina, E.; et al. Demographic and clinical factors associated with nonsurgical osteoarthritis treatment among patients in
outpatient clinics. Arthritis Care Res. 2018, 70, 1141–1149. [CrossRef] [PubMed]

36. Jacobs, H.; Hoffmann, F.; Callhoff, J.; Postler, A.; Saam, J.; Zink, A.; Günther, K.P.; Goronzy, J. Utilization of individual out-
of-pocket health services (IGeL) in persons with osteoarthritis in Germany: Results of a survey from the PROCLAIR study.
Bundesgesundheitsblatt Gesundheitsforschung Gesundheitsschutz 2019, 62, 1013–1019. [CrossRef] [PubMed]

http://doi.org/10.2522/ptj.20050218
http://doi.org/10.1097/01.brs.0000194773.10461.9f
http://doi.org/10.1093/ije/dyv067
http://www.ncbi.nlm.nih.gov/pubmed/25979726
http://doi.org/10.7797/19-201415-1-1-1
http://doi.org/10.1186/s13690-017-0208-6
http://doi.org/10.17886/RKI-GBE-2017-012
http://doi.org/10.1007/s00103-012-1583-3
http://www.ncbi.nlm.nih.gov/pubmed/23275948
http://doi.org/10.2147/CIA.S174741
http://www.ncbi.nlm.nih.gov/pubmed/30532524
http://doi.org/10.1097/RHU.0000000000000562
http://doi.org/10.1002/acr.24365
http://doi.org/10.1093/ptj/85.9.872
http://doi.org/10.1007/s00393-018-0567-6
http://doi.org/10.1097/PHM.0000000000001366
http://www.ncbi.nlm.nih.gov/pubmed/32167958
http://doi.org/10.3810/pgm.2011.01.2254
http://www.ncbi.nlm.nih.gov/pubmed/21293093
http://doi.org/10.1002/acr.23466
http://www.ncbi.nlm.nih.gov/pubmed/29125899
http://doi.org/10.1007/s00103-019-02986-y
http://www.ncbi.nlm.nih.gov/pubmed/31273415

	Introduction 
	Materials and Methods 
	Study Design 
	Variables and Instruments 
	Statistical Analysis 

	Results 
	Characteristics of Study Population 
	Frequency of PT Utilization 
	Associated Factors for PT Utilization among Total Population 
	Associated Factors for PT Utilization: OA vs. Non-OA Population 

	Discussion 
	Conclusions 
	References

