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Objective: Osteoarthritis (OA) is highly prevalent throughout the world, especially in the elderly
population, and is strongly associated with patients’ frailty. However, little is known about the
prevalence and treatment of OA in elderly patients in routine clinical care in Germany.
Materials and methods: As a part of Linking Patient-Reported Outcomes with CLAIms Data
for Health Services Research in Rheumatology (PROCLAIR), a cross-sectional study using
claims data from a large Germany statutory health insurance (BARMER) was conducted. We
included people aged 60 years or older and assessed the prevalence of OA of the hip or knee,
defined as having outpatient diagnoses (ICD: M16 or M17) in at least two quarters of 2014.
The use of conservative treatment, including analgesics and physical therapy, and total joint
replacement was studied. Analyses were stratified by age, sex, comorbidities, and level of care
dependency defined by social law.
Results: A total of 595,754 patients (mean age: 74.9 years; 69.8% female) were diagnosed
with OA (21.8%), with the highest prevalence in those between 80 and 89 years (31.0%) and
in females compared to males (23.9% vs 18.3%). Prevalence decreased with increasing level of
care dependency from 30.5% in patients with a low level (0/1) to 18.7% in the highest level of
care dependency. A total of 63.4% of the patients with OA received analgesics, with higher use
with increasing age. Physical therapy was prescribed to 43.1% of the patients, but use decreased
with age. In all, 5.3% of the patients received total joint replacement in 2014.
Conclusion: The lower frequency of coded OA with increasing level of care dependency may
reflect underdiagnosis, and patients with many other medical problems seem to be at risk for
inadequate recognition and treatment of their OA.
Keywords: osteoarthritis, total joint replacement, health services research, aged, analgesics,
frail elderly
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The proportion of older people is constantly increasing in most industrialized countries.
For instance, while 21% of the German population were 65 years or older in 2013, it is
expected that at least every third person will be older than 65 years by 2060 and there
will be twice as many people aged 70 or older as there are births in Germany.1–3
Osteoarthritis (OA) is the most prevalent chronic joint disease in the world, and
half of the world’s population aged 65 or older suffers from some form of OA. It is one
of the most common sources of pain and disability in the elderly,4–6 and international
reports on the prevalence of OA diagnoses show an increasing number of patients
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with this disease.7–10 There are recommendations for the
nonsurgical treatment of hip and knee OA in comprehensive patient care.11–15 Failed conservative therapy, pain, loss
of function, and radiological changes are considered in the
decision to perform total hip replacement (THR) or total knee
replacement (TKR) surgeries,12,13,16–20 which are effective and
cost-effective procedures for people with severe unresponsiveness to OA conservative therapy,21,22 also recommended
in German guidelines.23,24
Clinical OA is strongly associated with frailty and
pre-frailty in older adults, for whom preventive and therapeutic measures can be taken, especially if early detection
of patients’ frailty and the promotion of physical exercise
have been initiated.25 Higher risks in the elderly undergoing
surgery are well known. These patients have higher mortality
rates and increased length of hospital stay.26
However, little is known about elderly patients with OA
in Germany and their specific treatment. A previous claims
data-based study reported significant regional differences in
hip and knee OA, as well as THR and TKR rates in Germany,
but the findings were not analyzed with regard to different
age groups.27 Further international studies reported about
age-specific prevalence estimates for OA28–30 and described
patterns of care received, comorbidities, and treatment but
did not include physical therapy.31
The purpose of this study was to examine the prevalence
of OA in older patients in Germany and to assess how they
are currently treated, depending on age, sex, type of OA,
comorbidities, and level of care dependency.

Materials and methods
Database and study population
This study is part of the “Linking Patient Reported Outcomes
with CLAIms Data for Health Service Research in rheumatology” (PROCLAIR) project, investigating the health care
situation in patients with inflammatory rheumatic disorders
(rheumatoid arthritis, ankylosing spondylitis) or OA of the
hip or knee.
A cross-sectional study using de-identified claims data
from a health insurance fund (BARMER) for the year 2014
was performed. The BARMER is one of the largest statutory
health insurance funds covering ~11% of the German population all over the country. The distribution of socioeconomic
status indicators and the prevalence of joint disorders in the
BARMER are comparable to the whole German population.32
In Germany, a total of 70.7 million people (~87% of the
population) was covered by one of the 131 statutory health
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insurance funds in 2014. These funds do not differ with
regard to their benefits, and members have free choice of
providers. Additional information on the German health care
and long-term care system also in comparison to that of other
countries can be found in Busse and Blümel.33
We included people aged 60 years or older who were
insured on at least one day in each of the four quarters of
the year 2014 in the BARMER. This criterion ensures that a
large majority of people included were continuously insured,
even though people who died during the last quarter were
also included.
We identified patients with outpatient diagnoses of OA of
the hip or knee, according to the ICD-10 (M16 or M17) in at
least two quarters of 2014. In Germany, physicians working
in outpatient care have to document all diagnoses once per
quarter, making no exact date of diagnosis available. Besides
analyses on the prevalence of hip/knee OA, all patients were
also assigned to one of the three groups: OA of the hip only
(only ICD-10 codes of M16), OA of the knee only (only
ICD-10 codes of M17), or OA of both hip and knee (ICD-10
codes of M16 and M17).

Comorbidities
We used two measures of comorbidity: 1) levels of care dependency and 2) the Elixhauser index. Levels of care dependency
were obtained from the German Long-Term Care Insurance
(Gesetzliche Pflegeversicherung). Services are provided to
those who require support for the activities of daily living, irrespective of whether they are community dwelling or living in
a nursing home. In Germany, in 2014, there were three levels
of care dependency. People in care level 1 (considerable need
of care) required care at least once a day, and those in care
level 2 (severe need of care) required basic care at least three
times a day at different times and assistance in caring for their
households a number of times a week. People in care level 3
(in extreme need for care) required assistance for basic care
24 hours a day, 7 days a week, and household help a number
of times per week. People whose competence in coping with
everyday life is considerably impaired (mostly people with
dementia) can apply for benefits, even if they do not fulfill
the eligibility criteria of care level 1 and are considered to be
of care level 0. The highest level of care dependency for each
patient in 2014 was incorporated in our analyses.
Furthermore, we used the Elixhauser index, which was
developed for studies using large administrative databases34
and includes 31 severe diseases, but neither OA of the hip
(M16) nor OA of the knee (M17). Although the Elixhauser
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index was originally created using ICD-9 codes, an adaptation
for ICD-10 data has been developed by Quan et al35 and was
used in our study. Comorbidities from the Elixhauser index
were prevalent if there was a corresponding ICD-10 code in
outpatient care in at least one quarter of 2014.

Treatment
We assessed the following treatment options, which are
all covered by the statutory insurance: conservative treatment, including filled prescriptions of 1) analgesics;
2) non-pharmacological, physical therapy; and 3) actually
performed surgical treatment as joint replacement. We identified outpatient prescriptions for analgesics according to the
WHO’s pain ladder for a stepwise approach to pain management. These include nonsteroidal anti-inflammatory drugs
(NSAIDs), coxibs, and metamizol (WHO step 1) and weak
(tramadol, tilidine/naloxone, and codeine combinations;
WHO step 2) to strong opioids (such as morphine, oxycodone,
hydromorphone, fentanyl, and buprenorphine; WHO step 3).
These were classified based on a previously used reference
list of anatomical therapeutic chemical (ATC) codes.36,37
Physical therapy was assessed for different prescribed treatment modalities, including physiotherapy, massage therapy,
exercise therapy, and electrotherapy. We also recorded total
joint replacement procedures for the hip and knee for patients
with diagnosed OA, irrespective of indication for surgery.

Statistical methods
First, we calculated the prevalence of hip/knee OA and three
subtypes (OA of hip only, OA of knee only, and OA of hip
and knee together). These analyses were further stratified by
age (60–69, 70–79, 80–89, 90–99, and 100+ years), sex (male
and female), levels of care dependency (four categories), the
most frequent comorbidities of the Elixhauser index, and the
numbers of comorbidities (0–1, 2–4, 5–7, and 8+).
In order to determine specific treatment modalities,
we calculated the proportion of patients with at least one
prescription for an analgesic or physical therapy and the proportion of patients who had undergone surgical treatment.
Prevalences were also estimated with 95% CIs. Predictors
for those who received joint replacement were examined by
a multivariable logistic regression, adjusting for age, sex,
and number of comorbidities using the same categories as
described earlier. ORs with 95% CIs were also estimated.
We performed all statistical analyses with SAS for
Windows version 9.2 and 9.4 (SAS Institute Inc., Cary,
NC, USA).
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Ethics statement
An ethics approval for the PROCLAIR study was obtained
from the ethics committee of the Charité University Medicine,
Berlin, in 2015 (EA1/051/15).

Results
Baseline characteristics
In 2014, of 7.2 million insured adults and of 2.7 million insured
people of .60 years of age, a total of 595,754 patients were
diagnosed with hip/knee OA in at least two quarterly periods.
The mean age of those with hip/knee OA was 74.9 years, and
69.8% were female. In 87.7% of all patients with OA, no level
of care dependency was found. A total of 49.0% of all OA
patients had two to four comorbidities on the Elixhauser index
and 25.8% had five to seven. The most frequent comorbidities
were arterial hypertension (78.7% of all patients), diabetes
mellitus (29.0% of all patients), depression (27.9% of all
patients), and cardiac arrhythmias (26.5% of all patients).

Prevalence of hip/knee OA
The total prevalence of hip/knee OA was 21.8% (n=595,754).
As shown in Table 1, females were more often affected than
males (23.9% vs 18.3%) The highest prevalence of OA was
found in people aged 80–89 years (31.0%) and in those
aged 90–99 years (28.9%). After an age of 99 years, the OA
prevalence decreased. The prevalence of OA decreased with
increasing level of care dependency from 30.5% in patients
with a low level (0/1) to 18.7% in patients with the highest
level of care dependency. A higher number of comorbidities
was associated with a higher prevalence of OA, and this was
also found in all subgroups of OA. For instance, patients
with eight or more comorbidities had a threefold increased
prevalence of OA compared to those with 0–1 comorbidities
(37.0% and 12.3%). When having a look at the different
comorbidities included in the Elixhauser index, with the
exception of obesity (34.5%), the prevalence of OA ranged
between 25.3% and 30.7% in patients with the most common
comorbidities (data not shown).
Overall, OA of the hip was documented in 6.2% of
patients, 12.1% had OA of the knee, and 3.5% had OA of
both hip and knee (Table 1). Differences between age groups,
sex, levels of care, and the number of comorbidities were
also found in all subgroups of OA. The only difference was
found when considering comorbidities of the Elixhauser
index separately. The prevalence of knee OA was increased
in obese patients (20.5%) when compared to that of other
comorbidities (14.0%–16.4%). However, the prevalence of
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Table 1 Prevalence of hip and/or knee OA stratified by age, sex, level of care, and comorbidities
Population
at risk

Hip OA only,
n (%)

Knee OA only,
n (%)

Hip and knee OA,
n (%)

OA (hip or knee),
n (%)

2,728,100

169,994 (6.2)

329,216 (12.1)

96,544 (3.5)

595,754 (21.8)

60–69

1,090,251

47,878 (4.4)

97,842 (9.0)

20,906 (1.9)

166,626 (15.3)

70–79

1,097,789

77,602 (7.1)

142,195 (13.0)

43,840 (4.0)

263,637 (24.0)

80–89

446,057

36,891 (8.3)

74,817 (16.8)

26,718 (6.0)

138,426 (31.0)

90–99

91,770

7,461 (8.1)

14,061 (15.3)

4,986 (5.4)

26,508 (28.9)

$100

2,233

162 (7.3)

301 (13.5)

94 (4.2)

557 (24.9)

Male

984,033

56,793 (5.8)

95,489 (9.7)

27,409 (2.8)

179,691 (18.3)

Female

1,744,067

113,201 (6.5)

233,727 (13.4)

69,135 (4.0)

416,063 (23.9)

None

2,456,762

149,090 (6.1)

291,293 (11.9)

81,847 (3.3)

522,249 (21.3)

0/1

154,922

12,912 (8.3)

23,881 (15.4)

9,594 (6.2)

46,387 (30.5)

2

83,167

6,035 (7.3)

10,810 (13.0)

4,065 (4.9)

20,910 (25.1)

3

33,249

1,957 (5.9)

3,232 (9.7)

1,028 (3.1)

6,217 (18.7)

Total
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Age in years

Sex

Level of care

Number of comorbidities
0–1

788,895

30,833 (3.9)

54,569 (6.9)

11.738 (1.5)

97,140 (12.3)

2–4

1,286,038

84,726 (6.6)

162,906 (12.7)

44,258 (3.4)

291,890 (22.7)

5–7

510,266

41,058 (8.0)

84,359 (16.5)

28,457 (5.6)

153,874 (30.2)

$8

142,901

13,377 (9.4)

27,382 (19.2)

12,091 (8.5)

52,850 (37.0)

Note: Bold values indicate totals.
Abbreviation: OA, osteoarthritis.

hip OA did not differ in patients with obesity (7.3%) compared to that of other comorbidities (7.0%–8.5%).

for NSAIDs were quite comparable between female and
male patients.

Use of medications

Physical therapy

Because there were no differences in patterns of treatment
between subgroups of OA, we present treatment patterns
only in all patients with hip/knee OA.
Overall, 63.4% (95% CI: 63.3%–63.5%) of these patients
had received prescriptions for analgesics and 44.1% for
NSAIDs (Table 2). The prescription of step 1 drugs, on the
WHO’s pain ladder, was largely the same in all age groups.
The application of NSAIDs, however, decreased with age
(48.1% aged 60–69 years received NSAIDs compared
to 20.1% aged 100 years or older), while metamizol was
increasingly prescribed with age (21.0% and 47.4% in people
aged 60–69 and 100+ years, respectively). Prescriptions of
strong opioids (WHO step 3) also increased in later decades
of life, and the most frequent application of opioids was
recorded in the groups of 90 years or older.
A larger percentage of females than males had claims for
analgesics (65.6% and 58.1%), except for the latest decade
where we found no differences. Females received prescriptions for strong opioids more often, whereas prescriptions
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Physical therapy was prescribed less frequently than analgesics for 43.1% (male: 37.7%, female: 45.4%) of all OA
patients (Table 2). With increasing age, this proportion
decreased from 45.4% in patients aged 70–79 years to 23.2%
in those aged at least 100 years; in particular, this trend was
more pronounced in female patients (refer Supplementary
materials and Tables 1 and 2).

Total joint replacement
In total, 5.3% of all patients had actually undergone a total
hip or knee replacement procedure within the year 2014. THR
was performed in 6.4% of patients with OA of the hip only,
and TKR was performed in 3.5% of patients with OA of the
knee only (data not shown). In all groups, the implantation
was performed most frequently at age 60–69 years, as well
as at age 70–79 years, (5.6% and 6.0%) with decreasing
numbers of patients in the older age groups in both female
and male patients (Tables 2, S1, and S2). Overall surgery
was more often performed in females.
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63.1 (62.9–63.3)
45.4 (45.2–45.6)

48.1 (47.9–48.4)

7.1 (7.0–7.3)

21.0 (20.8–21.2)

61.5 (61.3–61.8)

43.0 (42.7–43.2)

NSAIDs

Coxib

Metamizol

Total

Physical therapya

6.0 (5.9–6.1)

2.8 (2.7–2.8)

5.6 (5.5–5.7)

4.1 (4.0–4.2)

1.7 (1.6–1.7)

2.5 (2.4–2.5)

40.7 (40.5–41.0)

65.5 (65.2–65.7)

35.5 (35.3–35.8)

5.4 (5.3–5.5)

39.2 (38.9–39.5)

9.6 (9.5–9.8)

16.4 (16.2–16.6)

60.7 (60.4–60.9)

1.7 (1.5–1.8)

0.3 (0.2–0.4)

1.4 (1.3–1.6)

33.2 (32.6–33.7)

67.2 (66.6–67.8)

44.5 (43.9–45.1)

4.1 (3.8–4.3)

30.1 (29.6–30.7)

14.5 (14.1–15.0)

17.4 (16.9–17.9)

61.1 (60.5–61.7)

1.1 (0.4–2.3)

0.0 (0.0–0.7)

1.1 (0.4–1.9)

23.2 (19.7–26.9)

66.1 (62.0–70.0)

47.4 (43.2–51.6)

2.2 (1.1–3.7)

20.1 (16.9–23.7)

14.2 (11.4–17.4)

13.3 (10.6–16.4)

59.8 (55.6–63.9)

$100 years
(n=557),
% (95% CI)

4.9 (4.8–5.0)

2.2 (2.2–2.3)

2.7 (2.6–2.8)

37.7 (37.4–37.9)

58.1 (57.9–58.4)

22.6 (22.4–22.8)

5.3 (5.2–5.4)

42.0 (41.7–42.2)

4.8 (4.7–4.9)

11.0 (10.9–11.2)

55.1 (54.8–55.3)

5.4 (5.3–5.5)

2.5 (2.4–2.5)

2.9 (2.9–3.0)

45.4 (45.2–45.5)

65.6 (65.5–65.8)

30.0 (29.9–30.2)

6.9 (6.8–7.0)

45.0 (44.9–45.2)

7.3 (7.2–7.4)

14.4 (14.2–14.5)

62.0 (61.9–62.1)

Female
(n=416,063),
% (95% CI)

5.3 (5.2–5.3)

2.4 (2.4–2.4)

2.9 (2.8–2.9)

43.1 (42.9–43.2)

63.4 (63.3–63.5)

27.8 (27.7–27.9)

6.4 (6.4–6.5)

44.1 (44.0–44.2)

6.5 (6.5–6.6)

13.4 (13.3–13.4)

59.8 (59.7–59.9)

Total
(n=595,754),
% (95% CI)

Total

Notes: Analgesics were grouped according to the WHO analgesics ladder, beginning with a nonopioid medication (step 1); introducing a weak opioid, if pain is not properly controlled (step 2); and using strong opioids, if this medication
is insufficient (step 3). aPhysiotherapy, massage, physical therapy, exercise therapy, or electrotherapy. Bold values indicate totals.
Abbreviations: OA, osteoarthritis; NSAIDs, nonsteroidal anti-inflammatory drugs.

Total (hip or knee)

2.8 (2.7–2.9)

2.9 (2.8–3.0)

Knee replacement

3.2 (3.2–3.3)

6.8 (6.7–6.9)

45.6 (45.4–45.8)

5.7 (5.6–5.8)

Hip replacement

Total joint replacement

26.3 (26.2–26.5)

4.0 (3.9–4.1)

WHO step 3

13.2 (13.1–13.4)

10.4 (10.2–10.5)

WHO step 2

59.9 (59.7–60.1)

59.1 (58.8–59.3)

WHO step 1

Analgesics

90–99 years
(n=26,508),
% (95% CI)

Male
(n=179,691),
% (95% CI)

80–89 years
(n=138,426),
% (95% CI)

60–69 years
(n=166,626),
% (95% CI)

70–79 years
(n=263,637),
% (95% CI)

Sex

Age group

Table 2 Treatment with analgesics, physical therapy, and total joint replacement among patients with hip or knee OA (total), stratified by age and sex (in % with 95% CI)
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Table 3 Results of a multivariable logistic regression on factors associated with total joint replacement (hip or knee)
Parameter

Reference

OR, crude (95% CI)

OR, adjusted (95% CI)

60–69

$100

5.48 (2.45–12.25)

5.53 (2.47–12.36)

70–79

$100

5.85 (2.62–13.07)

6.00 (2.69–13.42)

80–89

$100

3.92 (1.75–8.76)

4.09 (1.89–9.44)

90–99

$100

1.58 (0.70–3.56)

1.63 (0.72–3.66)

Male

1.10 (1.07–1.13)

1.12 (1.10–1.15)

0–1

$8

1.51 (1.43–1.59)

1.39 (1.32–1.46)

2–4

$8

1.32 (1.26–1.38)

1.26 (1.20–1.32)

5–7

$8

1.17 (1.11–1.23)

1.15 (1.09–1.20)
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Age in years

Sex
Female
Comorbidities

Compared to patients aged 100 years or older, OA
patients of 70–79 years had the highest likelihood of receiving THR or TKR (OR 6.00; 95% CI: 2.69–13.42). Further
factors that increased the likelihood of surgery were a low
number of comorbidities (maximum of 1 compared to more
than 8; OR 1.39; 95% CI: 1.32–1.46) and being female
(OR 1.12; 95% CI: 1.10–1.15) (Table 3).

Discussion
In this cross-sectional study using data of a large German
health insurance, we found an increasing prevalence of
hip/knee OA with age up to 89 years and a higher prevalence
in females. Prevalence decreased with increasing level of care
dependency. Analgesics were more often prescribed than
physical therapy, and different age trends were found.
Several large population-based surveys showed an increasing OA prevalence with age.38–41 In contrast to other studies, in
our study, the prevalence of OA decreased after the age of 89
years. We assume that this is due to the fact that claims data
reflect health care utilization, which may decrease with a higher
age and restricted mobility. The association of OA with sex has
been inconsistent.38 While knee OA is more prevalent in women
in most studies,39,41,42 hip OA may be equally distributed or even
more prevalent in men.39,40 However, different estimates may
also be attributed to the inclusion criteria of studies and may
depend on clinical or radiographic definition. In two recent
studies, the clinical prevalence of OA was higher in women,
while radiographic OA was more prevalent in men.39,42
In our study, the prevalence of OA increased with the
number of comorbidities. Most elderly patients suffered
from several comorbidities in addition to OA, and at least
two further comorbidities were coded in 83.7% of cases.
Obesity was found in about one-fifth of the cohort, and
the prevalence of OA was highest among these patients.
2344
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Obesity is known as a modifiable risk factor for OA43 and
for functional limitation as well.44 Patients with knee OA
show a significantly higher prevalence of obesity when
compared with patients who suffer from hip OA. Although
a dose–response relationship between BMI and risk of hip
OA exists,45 obesity seems to be a more important risk
factor for the development of knee OA.43,46 Diabetes, which
is another important risk factor for the development of
OA,47 was the second most recorded comorbidity, but the
prevalence of OA was only slightly elevated in these patients.
We observed an inverse relation between the level of
care dependency and OA prevalence. This is not explained
by different patterns according to age, sex, or Elixhauser
comorbidities (data not shown). An explanation could be
that in cases of multiple painful disorders and extensive care
needs, overlapping musculoskeletal symptoms are underdiagnosed, as they no longer have priority.48 Although pain
and disruption of activities appear to stimulate the patient to
seek medical consultation, negative attitudes regarding OA
(from either the patient or general practitioner) appear to be
a disincentive to consultation.49 Turkiewicz et al42 found that
one in three patients with OA symptoms do not consult a
physician. It is known that older patients often do not disclose
their pain or consider pain as being a part of aging50 or that
pain is caused in the context of mobility, which decreases
the awareness of OA in bedridden patients. Additionally,
misconceptions, poor communication, and cognitive barriers
may result in underrecognition of pain in chronic diseases
in elderly patients.51
Multiple guidelines for OA generally agree that adequate
treatment requires a combination of non-pharmacological and
pharmacological modalities.12,13,16,52 Therapeutic recommendations, however, often do not consider specific requirements in
different age groups. Regarding this context, it is of special
Clinical Interventions in Aging 2018:13
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interest that 63.4% of the included patients received analgesics
and women and patients with a higher number of comorbidities
had a greater likelihood of being prescribed analgesic drugs.
Age is also of interest as opioids are more frequently prescribed
with increasing age, which may be attributed to a higher degree
of comorbidities. In general, patients with more comorbidities
use more medications and more often receive prescriptions for
analgesics.44 The finding that the usage of drug prescription
increased with age has to be critically discussed because of
adverse reactions, especially in elderly patients.53,54
It is well known that regular moderate-level exercise
does not exacerbate OA pain or accelerate the pathological
process of OA but rather reduces pain and morbidity.55
Nevertheless, prescription of physiotherapy was recorded
in less than half of all patients, and we do not know the reasons for that. It may be due to insufficient awareness of OA
in older, multimorbid patients, leading to undertreatment.
In addition, a contributing factor may lie in the health care
system itself where nondrug therapies, in particular physical
therapy, could be prescribed initially at low levels.
Total joint replacement was performed in 5.3% of all
patients with OA in 2014. While the prevalence of knee OA
was higher than the prevalence of hip OA in our cohort (12.1%
vs 6.2%), the frequency of knee replacement was lower. As the
large majority of THR is performed because of OA (80.1%)
and only a small portion (12.5%) because of fractures,56 this
can be interpreted as different therapeutic approaches. Knee
OA may be easier to treat by noninterventional procedures,
and in an earlier investigation from the Ulm OA study, we
have seen that time to surgery is longer in knee patients when
compared to that in hip patients.56 Another reason may be that
patients after THR are more satisfied compared to patients
after TKR.57 These factors can influence the decision of primary care physicians regarding referral to surgery.
We observed a significant association between total joint
replacement and patient age, as well as number of comorbidities. The older the patients and the more comorbidities they
have, the less frequently total joint replacement was performed.
This is probably due to the well-known increase in complication rates, longer length of stay, and higher readmission rates
in patients with higher numbers of comorbidities58,59 and may
be another disincentive for referring physicians, as well as
surgeons, to perform operative treatment in older patients.
However, in a study from the Swedish Arthroplasty Register,
it is known that comorbidities do not influence quality of
1 year postoperatively60 and tell rather lite about mortality.61
About the same patients, it is known that their life expectancy
was slightly higher than in general population, possibly due
to preoperative patient selection.62

On the other hand, elderly patients themselves often
have concerns regarding recommended surgical procedures.
In 2008, Hudak et al63 asked 886 patients of 60 years of age
or older and found that 84% of them had concerns about the
surgery, including concerns about the anticipated quality
of life as a result of surgery, the care facility after surgery,
the timing of the surgery, and the patient’s capacity to meet
the demands of the surgery, including those related to the
recovery period.

Clinical Interventions in Aging 2018:13

Strengths and limitations
Field studies in elderly people often face specific challenges, eg, a high number of institutionalized or cognitive
impaired people who tend not to participate. This problem
of selective nonresponse does not arise when claims data
are used, which include all insured people, independent of
their current health state. The large database enabled us to
compare the prevalences of ICD-10-coded knee and hip OA
or both according to sex, age, level of care dependency, and
region of residents. We were also able to assess a large set
of treatment options.
However, we do not have further health-related and
clinical information (eg, functional or cognitive status or
data on pain level). It remains unclear whether all patients
with clinically relevant OA could be detected, in particular
in the elderly. Diagnoses in claims data rely on the coding by
the treating physician, which do not always match accepted
diagnostic criteria. There are no studies on the validity of OA
diagnoses from Germany, and findings from other countries
might not be transferable. According to the definition of
Shrestha et al,64 our algorithms requiring outpatient diagnoses
of OA in at least two quarters in 1 year would be classified
as restrictive. However, as the number of outpatient visits is
comparably large in Germany,33 we believe that our algorithm
leads to a suitable balance between specificity and sensitivity.
Furthermore, the prevalence might be underestimated because
people solely having diagnoses of polyarthritis (ICD-10:
M15) were not included in our algorithm, However, our main
goal was to compare groups with hip, knee, and hip/knee
OA, and in patients having only diagnoses of polyarthritis,
it is unclear which joints are affected. However, we did not
exclude people with polyarthritis, and indeed, 12% of our
patients with hip/knee OA also had diagnoses of polyarthritis.
In addition, we cannot distinguish whether medication and
physical therapy are prescribed solely for the OA or also for
other conditions. In German claims data, there is no direct
link between diagnoses and specific treatments in outpatient
care. In particular in older patients with many comorbidities,
OA may not be the major reason why patients consulted
submit your manuscript | www.dovepress.com
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a physician, and therefore, the true burden of OA may be
underestimated. Furthermore, since the cross-sectional data
cover 1 year only, patients who did not have treatment for
their OA may have received treatment the previous years.
This is plausible given the fact that OA often has an intermittent course of disease with changing treatment needs.
We included only people who died during the last quarter
and did not consider those who died in the first three quarters
and possibly had less treatment. In addition, we wanted to
investigate approximately the same insurance period.

Conclusion
Not all elderly German patients seem to receive conservative
treatment for their OA according to available guidelines,
although the prevalence of OA in elderly patients is high and
is associated with a high burden of comorbid conditions.
It is crucial to recognize the reasons for pain in patients
with OA and to apply an appropriate therapy, especially in
the presence of several comorbidities and increasing levels
of care dependency. Pain medication as well as physical
therapy and surgical strategies should be adapted to the type
of musculoskeletal impairment, as well as the general health
status of the patient.
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Supplementary materials
Table S1 Medication, physical therapy, and arthroplasty rates among female patients with hip and/or knee OA (total) in different age
groups in % (95% CIs)
Age group (years)

Total

60–69,
n=110,352

70–79,
n=184,124

80–89,
n=99,199

90–99,
n=21,902

$100, n=486

Total,
n=416,063

Step 1

60.7 (60.4–61.0)

62.2 (62.0–62.4)

63.0 (62.7–63.3)

62.3 (61.6–62.9)

59.1 (54.5–63.5)

62.0 (61.9–62.1)

Step 2

10.9 (10.7–11.1)

14.3 (14.1–14.4)

17.6 (17.3–17.8)

18.0 (17.5–18.5)

13.6 (10.7–17.0)

14.4 (14.2–14.5)

Step 3

4.3 (4.1–4.4)

6.2 (6.1–6.3)

10.8 (10.6–11.0)

15.7 (15.2–16.1)

15.2 (12.1–18.7)

7.3 (7.2–7.4)

NSAIDs

49.1 (48.8–49.4)

47.1 (46.8–47.3)

40.1 (39.8–40.5)

30.2 (29.6–30.8)

19.3 (15.9–23.1)

45.0 (44.9–45.2)

Coxib

7.8 (7.7–8.0)

7.3 (7.2–7.5)

5.7 (5.6–5.8)

4.0 (3.8–4.3)

2.5 (1.3–4.3)

6.9 (6.8–7.0)

Metamizol

22.3 (22.1–22.6)

28.3 (28.1–28.5)

38.2 (37.9–38.5)

46.1 (45.4–46.8)

46.9 (42.4–51.5)

30.0 (29.9–30.2)

Analgesics all

63.2 (62.9–63.5)

65.5 (65.2–65.7)

68.1 (67.8–68.3)

68.6 (68.0–69.2)

66.0 (61.6–70.3)

65.6 (65.5–65.8)

46.0 (45.7–46.3)

48.2 (47.9–48.4)

42.2 (41.9–42.5)

33.6 (32.9–34.2)

23.9 (20.1–27.9)

45.4 (45.2–45.5)

THR

2.9 (2.8–3.0)

3.4 (3.3–3.4)

2.6 (2.5–2.7)

1.4 (1.3–1.6)

1.2 (0.5–2.7)

2.9 (2.9–3.0)

TKR

2.9 (2.8–3.0)

2.9 (2.9–3.0)

1.7 (1.6–1.8)

0.3 (0.2–0.5)

0 (0.0–5.1)

2.5 (2.4–2.5)

Total (THR or TKR)

5.8 (5.6–5.9)

6.2 (6.1–6.4)

4.2 (4.1–4.4)

1.7 (1.5–1.9)

1.2 (0.5–2.7)

5.4 (5.3–5.5)
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Analgesics

Physical therapy
Physiotherapy alla
Arthroplasty

Note: Physiotherapy, massage, physical therapy, exercise therapy, or electrotherapy.
Abbreviations: OA, osteoarthritis; NSAIDs, nonsteroidal anti-inflammatory drugs; THR, total hip replacement; TKR, total knee replacement.
a

Table S2 Medication, physical therapy, and arthroplasty rates among male patients with hip and/or knee OA (total) in different age
groups in % (95% CI)
Age group (years)

Total

60–69,
n=56,274

70–79,
n=79,513

80–89,
n=39,227

90–99,
n=4,606

$100, n=71

Total,
n=179,691

Step 1

55.8 (55.4–56.2)

54.6 (54.3–55.0)

54.7 (54.2–55.2)

55.6 (54.1–57.0)

64.8 (52.5–75.8)

55.1 (54.8–55.3)

Step 2

9.4 (9.2–9.7)

10.8 (10.6–11.1)

13.4 (13.0–13.7)

14.6 (13.6–15.6)

11.3 (5.0–21.0)

11.0 (10.9–11.2)

Step 3

3.5 (3.3–3.6)

4.5 (4.4–4.6)

6.6 (6.4–6.9)

9.1 (8.3–10.0)

7.0 (2.3–15.7)

4.8 (4.7–4.9)

NSAIDs

46.1 (45.7–46.5)

42.3 (41.9–42.6)

36.8 (36.4–37.3)

29.6 (28.3–31.0)

25.4 (15.8–37.1)

42.0 (41.7–42.2)

Coxib

5.8 (5.6–6.0)

5.4 (5.3–5.6)

4.5 (4.3–4.8)

4.1 (3.6–4.7)

0 (0.0–5.1)

5.3 (5.2–5.4)

Metamizol

18.2 (17.9–18.6)

21.8 (21.5–22.1)

28.7 (28.3–29.2)

36.7 (35.3–38.1)

50.7 (38.6–62.8)

22.6 (22.4–22.8)

Analgesics all

58.3 (57.9–58.7)

57.5 (57.1–57.8)

58.9 (58.4–59.4)

60.8 (59.3–62.2)

66.2 (54.0–77.0)

58.1 (57.9–58.4)

37.0 (36.6–37.4)

38.9 (38.6–39.3)

36.9 (36.4–37.4)

31.3 (30.0–32.7)

18.3 (10.1–29.3)

37.7 (37.4–37.9)

THR

2.8 (2.7–3.0)

2.9 (2.8–3.1)

2.2 (2.1–2.4)

1.4 (1.1–1.7)

0 (0.0–5.1)

2.7 (2.6–2.8)

TKR

2.6 (2.5–2.7)

2.5 (2.4–2.6)

1.5 (1.4–1.7)

0.3 (0.2–0.5)

0 (0.0–5.1)

2.2 (2.2–2.3)

Total (THR or TKR)

5.4 (5.2–5.6)

5.4 (5.2–5.5)

3.7 (3.5–3.9)

1.7 (1.3–2.1)

0 (0.0–5.1)

4.9 (4.8–5.0)

Analgesics

Physical therapy
Physiotherapy alla
Arthroplasty

Note: aPhysiotherapy, massage, physical therapy, exercise therapy, or electrotherapy.
Abbreviations: OA, osteoarthritis; NSAIDs, nonsteroidal anti-inflammatory drugs; THR, total hip replacement; TKR, total knee replacement.
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