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Abstract
Summary We studied the risk for hip fracture before and after total knee replacement (TKR) in the entire population in Sweden.
Women and men had a low risk for hip fracture before TKR but an increased risk the first year after TKR.
Purpose It is known that osteoarthritis is associated with high bone mass. We therefore studied the risk of hip fracture before and
after total knee replacement (TKR), risk of different hip fracture types, and risk subdivided in genders and age groups.
Methods We followed the total Swedish population born between 1902 and 1952 (n = 4,258,934) during the period 1987–2002
and identified all patients with TKR due to primary OA (n = 39,291), and all patients with hip fracture (n = 195,860) in the
Swedish National Inpatient Register. The risk time analyses were based on Poisson regression models.
Results The hazard ratio (HR) for hip fracture the last year before TKR was 0.86 (95% CI 0.74 to 1.00) and the first year after
1.26 (95% CI 1.11 to 1.42) compared to individuals without TKR. The HR for femoral neck fracture 0–10 years after TKR was
0.95 (95%CI 0.89 to 1.01) and for trochanteric fracture was 1.13 (95% CI 1.06 to 1.21). The HR for hip fracture in the age group
50–74 was 1.28 (95% CI 1.14 to 1.43) and in the age group 75–90 years was 0.99 (95% CI 0.94 to 1.04) 0–10 years after TKR,
compared to individuals without TKR.
Conclusion Individuals had a low risk for hip fracture before TKR but an increased risk the first year after TKR. The risk in
individuals below age 75 years and for trochanteric fractures was increased after TKR. Possible explanations include changed
knee kinematics after a TKR, physical activity level, fall risk, and other unknown factors.
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Introduction

Osteoarthritis is a widespread disease, and, according to the
Global Burden of Disease (GBD) 2010 study, osteoarthritis is
ranked as number eleven in terms of disability [1]. Risk factors
are age, gender, genetics (40% in knee osteoarthritis), over-
weight/obesity, congenital anomalies, and injury including

repetitive trauma [2, 3]. Knee osteoarthritis is more common
in women and is associated with occupation for men [4, 5].

In orthopaedic surgery, total knee replacement (TKR) is
one of the most widespread surgical procedures. In 2017,
13,689 TKR were performed in Sweden, and 9% of women
and 7% of men in the age group 80–85 years have at least one
knee prosthesis [6]. The mean age for TKR was 68.9 years
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with a gender distribution of 44% men and 56% women [6].
Due to the expected increase in body weight in the population
and an increased older population, the total number of TKR
will most likely increase in the future, with an expected level
of 17,500 TKR in 2020 in Sweden [7]. Patients selected for
surgery often have severe clinical and radiographic findings
and self-reported pain [8]. TKR is then an effective treatment
that relieves pain and improves physical mobility [9].

Today we know too little about the association between
osteoarthritis, falls, and fractures. Several studies have report-
ed an association between high bone mineral density (BMD)
and osteoarthritis [10]. In contrast, other reports infer that both
women and men with osteoarthritis also may have osteoporo-
sis or osteopenia [11, 12] and an increased risk of falls and
fracture [10, 11, 13].

Hip fractures are related to a high mortality rate and re-
duced physical function [14]. Sweden has one of the highest
known hip fracture incidences in the world, but the underlying
reasons are not clear [14]. Risk factors for hip fracture include
age, height, genetic factors, and lifestyle factors such as phys-
ical inactivity, diet, alcohol consumption and smoking, a low
body mass index (BMI), low BMD, and hip geometry [14,
15].

A British study found that the risk of hip fracture was
increased by 58% (after adjusting for age, gender, BMI,
smoking, and alcohol intake) the first year after TKR, a find-
ing that was supported by a Dutch study, which found that the
probability of a hip fracture increased with 54% after TKR
[16, 17]. To the best of our knowledge, these are the only
studies available on the risk of hip fracture before and after
TKR, and none has been found regarding the risk of femur
neck and trochanteric fracture in a 10-year period before and
after TKR.

Our primary aim in this study was to examine the risk for
hip fracture before and after TKR. Secondary aims in this
study were to examine if there were any gender differences
in the risk and if there were different risks among patients in
different age strata. We also wanted to investigate if there were
different risks for femoral neck and trochanteric fracture, due
to the differences in morphology, geometry, and aetiology
between the two hip fracture types [18].

Materials and methods

Outcomes

The admissions to Swedish hospitals for TKR and hip fracture
were studied between January 1987 and December 2002. The
data came from the Swedish National Inpatient Register,
which continuously registers each hospital admission. Each
individual had a unique personal identifier to avoid registra-
tion of multiple admissions. The accuracy for surgical

procedures is high and exceeds 90% in the registers [19].
The International Classification of Diseases (ICD), 9th and
10th revisions were used to identify the patients. The patients
were required to have ICD codes for primary osteoarthritis
(ICD-9 715B or ICD-10 M17), hip fracture (ICD-9 820A-D
or ICD-10 S720-722), and ICD codes for surgical procedures
for TKR (ICD-9 8428 or ICD-10 NGB 29, NGB 39 and NGB
49) and hip fracture (ICD-9 8200-8219, 8413-8414 or ICD-10
NFB, NFJ).

Cohort

Data for this study comprised the entire Swedish population,
born between 1902 and 1952, in the Swedish Total Population
Register from 1986 (n = 4,546,636). The following exclusion
criteria were applied:

1. Hip fracture diagnosis in hospital registers without a cor-
responding procedure code

2. Knee replacement procedure without diagnosis code for
primary knee osteoarthritis

3. Surgical procedure for insertion of osteosynthetic material
in the hip, including THR, with the exception of corre-
sponding diagnosis code for hip fracture

4. Risk time in men and women below the age of 50 years
and above the age of 90 years due to few TKRs (126 and
38, respectively)

After exclusion of individuals meeting any of the above
criteria in the study period 1987 to 2002, there were
4,258,934 persons remaining; 2,190,638 women (51.4%)
and 2,068,296 men (48.6%). Additional information for all
persons included was obtained from the Swedish National
Inpatient Register at the Swedish National Board of Health
and Welfare from 1987 to 2002, identifying all hospital epi-
sodes with musculoskeletal diagnoses and related surgical
procedures. Data from the Swedish National Inpatient
Register were combined with data from the Swedish Total
Population Register and the Swedish Census Registers, sup-
plied by Statistics Sweden, with information on place of res-
idence, income, and level of education. In the study popula-
tion, we included women and men between 50 and 90 years
with a diagnosis code for primary knee osteoarthritis and a
corresponding surgical code for TKR. The control population
consisted of women and men between 50 and 90 years with-
out an event of TKR during the follow-up period. Neither the
study population nor the control population had any hospital
episode of THR during the follow-up period.

We performed analysis subdivided into age, sex, and type
of hip fracture, femoral neck fractures and trochanteric frac-
tures, to see the effect on risk of hip fracture associated to
TKR. Trochanteric fractures include both intertrochanteric
and subtrochanteric fracture. We divided the study population

Osteoporos Int (2020) 31:887–895888



in two age groups; 50–74 years and 75–90 years, since we did
not have power to divide into one age group per decade.

Covariates

The relationship between TKR and risk for hip fracture was
analysed with the following covariates: age, gender, calendar
year for fracture, and latitude. Additional adjustment for in-
come, education, and level of urbanization of place of resi-
dence, previously associated with hip fracture [20, 21], had no
effect on the relationship between hip fracture risk and TKR,
so these variables were not included. For more detailed infor-
mation on distribution of income, education and urbanization,
we refer to our previous studies [20, 21]. We had no informa-
tion on BMI, BMD, comorbidity, or physical activity.

Statistical analysis

In the Swedish National Inpatient Register, each individual
was followed from January 1, 1987 until December 31,
2002 to capture the first event of TKR, hip fracture, or date
of death in this period. We assumed that the admission dates
were the same as the fracture or surgery date.

The relationship between TKR and the risk of hip fracture,
along with covariates, was studied with an extension of
Poisson regression model [22], which utilizes the length of
each individual’s follow-up period. The individual risk time
was divided into periods of 2 months, with outcome coded as
0 in periods without a studied event and 1 in periods with an
event. The results are reported as hazard ratios (HR) with 95%
confidence interval (CI) and are comparable with results from
a Cox proportional hazard model. We presented the results in
the time periods 10+ years before and after TKR, 0–10 years
before and after TKR, 5–10 years before and after TKR, 0–5
years before and after TKR, and 1–0 years before TKR, and
0–1 years after TKR.

Results

The mean follow-up time was 10.01 years ±5.3 standard de-
viation (SD) for all individuals and for individuals with hip
fracture was 8.2 years ±4.5 SD years. The total risk time in the
age interval 50–90 years included 43,608,329 person-years
for outcome hip fracture. Patients with TKR were followed
for 348,952 person-years prior to surgery, and during this
period, 800 hip fractures occurred, which correspond to an
age standardized incidence of 2.77 cases per 1000 years.
Total risk time for hip fracture incidence after TKR equalled
207,438 person-years with 2248 cases of hip fracture, corre-
sponding to an age standardized incidence of 5.40 per 1000
years. Persons without TKR during 1987–2002were followed

for 43,051,939 person-years with 192,807 hip fractures, cor-
responding to an incidence of 4.50 per 1000 years.

The number of TKRs due to primary osteoarthritis in the
age interval 50–90 years was 39,291 (25,490 women and
13,801 men) between 1987 and 2002. During this time,
3048 of these patients, mainly women (77.8%), also had a
hip fracture. Of the hip fractures, 1606 were femoral neck
fracture, 1439 were trochanteric fracture, and 3 had combined
femur neck and trochanteric fracture. The majority of the pa-
tients with TKR and hip fracture sustained the fracture after
TKR (n = 2248). Of these, 1136 were femoral neck fractures,
1109 were trochanteric fractures, and 3 combined femur neck
and trochanteric fracture.

A total of 195,860 hospital discharges where the patient
had been treated for hip fracture were found between 1987
and 2002 in Sweden. The majority, 138,644 (70.8%), of the
patients were women while 57,216 (29.2%) were men. Of the
hip fractures, 109,093 (71% women) were femoral neck frac-
tures and 86,324 (70.5% women) were trochanteric fractures,
and 443 were combined femur neck and trochanteric fracture.
The combination with TKR was equally common for both
types of hip fracture.

The mean age for TKR was 72.1 ± 7.6 SD years (women
72.4 ± 7.6 SD years and men 71.5 ± 7.6 SD years). The mean
age for hip fracture was 78.8 ± 8.2 SD years (women 79.4 ±
7.8 SD years and men 77.3 ± 8.9 SD years). The mean age for
when individuals with TKR sustained hip fracture was 78.8 ±
8.2 SD years (women 78.9 ± 6.7 SD years and men 78.3 ± 7.3
SD years). The mean age for femur neck fracture was 78.3 ±
8.3 SD years and for trochanteric fracture was 79.4 ± 8.1 SD
years. Women with trochanteric fracture had an increased
mean age by 1.78 (95% CI 1.70 to 1.86) years compared to
women with femoral neck fracture, while men with trochan-
teric fracture had a decreased mean age by 0.64 (95%CI−0.79
to−0.50) years compared to men with femoral neck fracture.
Table 1 gives more characteristics of the TKR population and
controls.

Risk of hip fracture before and after TKR

In the last year before TKR, the risk for hip fracture was
decreased (HR 0.86; 95% CI 0.74 to 1.00, p = 0.0486) com-
pared to the control population. In the first year after TKR, the
risk for hip fracture was increased by 26% (95% CI 1.11 to
1.42) compared to the control population. There was a 46%
increased risk (95% CI 1.21 to 1.77) for hip fracture when
directly comparing the last year before TKRwith the first year
after TKR. The risk for hip fracture in the 10-year period
before TKR was lower (HR 0.61; 95% CI 0.57 to 0.66), but
the risk in the 10-year period after TKR was not significantly
different than in individuals without TKR (HR 1.03; 95% CI
0.99 to 1.08). There was an increased risk of almost 70%
(95% CI 1.55 to 1.83) for hip fracture when directly
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comparing the 10-year period before TKR with the 10-year
period after TKR. Table 2 presents the risk of hip fracture
before and after TKR in different time periods, in both women
and men combined and according to gender.

Risk for hip fracture according to gender

Women and men had a low risk for hip fracture before TKR
(Table 2). In the 10-year period after TKR, the risk for hip
fracture in women was not significantly different from the risk
of hip fracture in the control population (HR 1.01; 95% CI

0.96 to 1.07). For men, the risk of hip fracture was increased
compared to the control population (HR 1.10; 95% CI 1.01 to
1.21).

Risk for hip fracture in two age groups

The age group 50–74 years had a low risk for hip fracture in
the 10-year period before surgery (HR 0.69; 95% CI 0.62 to
0.77) and a 28% (95% CI 1.14 to 1.43) increased risk of hip
fracture in the 10-year period after TKR, compared to the
control population. In the investigated time interval after the
10-year period after TKR, there was a 96% increased risk for
hip fracture, compared to the control population (Table 3). In
the age group 75–90 years, the risk for hip fracture in the 10-
year period before surgery was low (HR 0.56; 95% CI 0.51 to
0.62), but in the 10-year period after TKR, the risk was not
significantly different from the control population (HR 0.99;
95% CI 0.94 to 1.04). Table 3 presents risk for hip fracture in
different time periods before and after TKR according to age.

Risk for femoral neck and trochanteric fracture

We observed an increasing trend in the proportions of trochan-
teric fractures with increased age among all women with hip
fracture. For femoral neck fracture, we observed a decreasing
trend with increased age. Women had a larger proportion of
femoral neck fracture up to the age of 85 years; after 85 years,
the majority of hip fractures were trochanteric fractures.
Studying the total amount of hip fracture in all ages, femoral
neck fractures were in majority (55.3%). For men, femoral
neck fractures were in majority in all ages, also when looking
at the total amount of hip fractures combined in all ages
(55.4%).

In the 10-year period before TKR, the risk for femoral neck
fracture (HR 0.62; 95% CI 0.56 to 0.68) and trochanteric
fracture (HR 0.61; 95% CI 0.55 to 0.68) were low compared
to the control population. In the 10-year period after TKR, the
risk for femoral neck fracture was not significantly different
from the control population (HR 0.95; 95% CI 0.89 to 1.01),
while the risk for trochanteric fracture was higher (HR 1.13;

Table 1 Baseline characteristics for individuals with or without total
knee replacement

Total knee replacement
n = 39,291

No total knee replacement
n = 4,219,643

Women 64.9% 51.3%

Mean age (years) 63.2 ± 8.07 59.1 ± 10.5

Income

Lowest quintile 19.7% 18.2%

2nd quintile 23.0% 20.3%

3rd quintile 20.7% 20.4%

4th quintile 19.1% 20.6%

Highest quintile 17.5% 20.5%

Education

≤ 9 years 66.6% 52.7%

10–12 years 29.3% 39.0%

University 4.2% 8.3%

Latitude

South 25.2% 20.8%

Middle-south 45.0% 51.4%

Middle-north 19.4% 16.9%

North 10.4% 10.8%

Population density (000)

> 200 13.2% 16.1%

50–200 29.5% 32.3%

15–50 37.6% 35.1%

< 15 19.7% 16.6%

Table 2 The hazard ratios (with 95% CI) for hip fracture before and after total knee replacement (TKR), according to gender, compared to individuals
without TKR

Time interval All Women Men

> 10 years before 0.42 (0.30–0.58) 0.45 (0.31–0.64) 0.34 (0.16–0.72)

5–10 years before 0.47 (0.40–0.55) 0.46 (0.39–0.55) 0.50 (0.37–0.69)

0–5 years before 0.67 (0.62–0.72) 0.67 (0.61–0.73) 0.67 (0.56–0.79)

0–5 years after 1.05 (0.99–1.11) 1.03 (0.97–1.10) 1.09 (0.96–1.22)

5–10 years after 1.01 (0.94–1.09) 0.98 (0.91–1.06) 1.13 (0.98–1.32)

> 10 years after 1.00 (0.88–1.15) 0.95 (0.82–1.10) 1.26 (0.95–1.68)

The models were adjusted for age, gender, calendar year, and latitude
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95% CI 1.06 to 1.21) compared to the control population.
There was a 53% higher risk for femur neck fracture (95%
CI 1.37 to 1.71) and an 85% higher risk for trochanteric frac-
ture (95% CI 1.63 to 2.10) from the 10-year period before
TKR to the 10-year period after TKR. In the 10-year period
after TKR, women had a 61% higher risk for femoral neck
fracture (95% CI 1.39 to 1.87) and 71% higher risk for tro-
chanteric fracture (95% CI 1.47 to 1.99) compared to men.
Figure 1 presents risk for femoral neck fracture and trochan-
teric fracture in different time periods, while Table 4 shows the
risk for femoral neck fracture and trochanteric fracture accord-
ing to age.

Discussion

Our results revealed a 14% lower risk for hip fracture the
last year before TKR, while in the first year after TKR, the
hip fracture risk was increased by 26%, compared to the
control population. The increased risk of hip fracture from
the last year before to the first year after TKR was signif-
icant. Studying a 10-year period, the risk of hip fracture
was 39% lower before TKR, but in the 10-year period after
TKR, the risk was not significantly different from the con-
trol population. We did, however, observe an increased risk

by almost 70% from the 10-year period before TKR to the
10-year period after TKR. Studying the risk for hip fracture
in subgroups in the 10-year period after TKR, we found
that men had a 10% increased risk, individuals below 75
years old had a 28% increased risk, and the risk for tro-
chanteric fractures was increased by 13%, compared to the
control population. However, women had a 26% increased
risk of hip fracture the first year after TKR, compared to
the control population.

Supportive of our studies are a British and a Dutch study.
The British study of 20,033 patients with TKR identified an
adjusted 58% (95% CI 1.14 to 2.19) increase in hip fracture
risk the first year after surgery, compared to the control pop-
ulation (n = 100,165) with no knee problems [17]. In this
study, information was available for previous fracture, comor-
bidity, BMI, smoking status, and alcohol intake [17]. A Dutch
study of 6763 hip fracture patients, where 89 had knee
arthroplasty, also found a higher possibility for hip fracture
(OR 1.54; 95% CI 1.19-2.00) after TKR [16].

BMD, BMI, falls, and fracture

Individuals with osteoarthritis have been found to have high
BMI, poorer bone strength and quality despite high BMD, and
increased risk for both falls and fracture [10]. Though, some
studies have instead found no increased or decreased risk for
fracture [10, 23]. Studies of the relationship between osteoar-
thritis, BMD, fall risk, and fracture risk have resulted in con-
flicting results [10].

A lower BMD after TKR has been shown in the majority of
the studies conducted in this area [10]. The greatest loss of
BMD, found in both the operated area and in the hip, was
found within the first 3–6 months after surgery, levelling out
from 2 years after the surgery [10]. The bone loss might be
attributed to the presumed reduction in mobility after TKR
[10]. A study of 238 persons with TKR revealed that there
were only small changes in physical activity 6 months after
TKR, and the activity level was still lower than in healthy
controls after 1 year [24]. There have been several studies
showing an increased risk for falls after TKR [25, 26]. Risk

Fig. 1 Hazard ratio for femur
neck and trochanteric fracture
before and after total knee
replacement (TKR), adjusted for
age, gender, calendar year, and
latitude

Table 3 The hazard ratios (with 95% CI) for hip fracture before and
after total knee replacement (TKR), according to age, compared to
individuals without TKR

Time interval 50–74 years 75–90 years

> 10 years before 0.46 (0.33–0.63) 0.11 (0.01–0.75)

5–10 years before 0.52 (0.43–0.63) 0.40 (0.30–0.52)

0–5 years before 0.81 (0.72–0.92) 0.60 (0.54–0.66)

0–5 years after 1.28 (1.13–1.46) 1.00 (0.94–1.06)

5–10 years after 1.26 (1.00–1.59) 0.98 (0.91–1.06)

> 10 years after 1.96 (1.18–3.26) 0.96 (0.83–1.10)

Analyses were performed in separate age-bands and adjusted for age,
gender, calendar year, and latitude
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factors for falls included female gender, psychiatric disease,
medications, previous falls and previous TKR, and living
alone [25].

Women and men with osteoarthritis tend to have a higher
BMI [11, 13]. Obese individuals tend to have increased BMD
but are also associated with a lower rate of bone formation
[10]. Overweight and obesity have in most studies shown to
protect against hip fracture [27, 28]. A higher BMI in women
and men with knee osteoarthritis could therefore be an expla-
nation for the lower risk for hip fracture we found in the period
before TKR. However, obesity is an inflammatory condition
with an increased risk for type 2 diabetes and cardiovascular
disease, and low muscle mass and low physical performance
are associated with obesity [27, 29]. These are all risk factors
for hip fracture, and abdominal obesity have been associated
with an increased risk for hip fracture [28, 30–33].

Comorbidity

In a Swedish study of 1299 TKRs, almost 25% of the patients
reported other diseases [8]. A Danish study showed that pa-
tients after TKR experienced leg oedema (90.7%), pain
(81.4%), sleeping disorders (47.7%), and as many as 69.8%
reported low physical activity [34]. These conditions can pos-
sibly contribute to an increased hip fracture risk.

Kinematics

After insertion of TKR, the knee does not resume normal
kinematics [35], and any misalignment, especially too
much internally rotated components, will influence patellar
tracking and the risk for falling [36]. It could, however, be
argued that the kinematics of the knee is also abnormal in
the osteoarthritic knee [37, 38], but to which extent, these
changes of the pattern of knee motion before and after the
insertion of a TKR influence the risk of falling is poorly
understood.

Risk for femoral neck and trochanteric fractures
after TKR

More research is needed to explain why there is an increased
risk of trochanteric fracture after TKR in our study, but per-
haps one explanation might be that the possible immobility or
low physical activity both before and after TKR might have
led to lower BMD and bone quality. Individuals with trochan-
teric fractures are often older and have lower BMD and are
therefore more osteoporotic than individuals with femoral
neck fracture [18, 39]. A review study, including only women,
has shown that the location of the hip fracture was not deter-
mined by fall biomechanics and that the geometrics of the hip
and femur were different in the two hip fracture types [18].
Comparing geometrical features of the two fracture types,
women with trochanteric fracture had a decreased cortical
thickness in the femoral shaft, while women with femoral
neck fracture had an increased femoral head, a decreased cor-
tical thickness of the femoral neck, and an increased acetabu-
lar bone width [18]. There might also be a connection between
type of knee osteoarthritis (lateral, medial, both) and type of
fracture. A previous Swedish study has shown that the anato-
my of the hip and pelvis differ between individuals with lateral
and medial knee osteoarthritis [40].

Strengths and limitations of the study

The large study size is a strength of this study. We had a long
follow-up period where we could follow the population be-
tween the years 1987 and 2002, a period of 16 years. We had
information on age, gender, latitude, urbanization, income,
education, type of hip fracture, and death. The information
received from the Swedish registers have a high validity, es-
pecially the information on hip fracture and TKR. All individ-
uals admitted to hospitals will automatically be registered in
the Swedish National Inpatient Register.

A limitation of our study was that cases of hip fracture and
TKR, which occurred before 1987 and after 2002, were not

Table 4 The hazard ratios (with 95% CI) for hip fracture before and after total knee replacement (TKR), according to fracture type and age, compared
to individuals without TKR

Time interval Femur neck fracture Trochanteric fracture

50–74 years 75–90 years 50–74 years 75–90 years

> 10 years before 0.52 (0.35–0.78) 0.20 (0.03–1.39) 0.42 (0.24–0.74) NA

5–10 years before 0.61 (0.48–0.76) 0.51 (0.36–0.71) 0.48 (0.35–0.65) 0.31 (0.19–0.51)

0–5 years before 0.76 (0.64–0.90) 0.65 (0.57–0.75) 1.01 (0.84–1.21) 0.61 (0.52–0.71)

0–5 years after 1.29 (1.09–1.53) 0.99 (0.90–1.07) 1.43 (1.18–1.74) 1.12 (1.03–1.23)

5–10 years after 1.19 (0.87–1.64) 0.90 (0.81–1.00) 1.54 (1.10–2.15) 1.19 (1.07–1.31)

> 10 years after 1.40 (0.63–3.12) 0.99 (0.82–1.20) 3.00 (1.56–5.77) 1.03 (0.85–1.26)

Analyses were performed in separate age-bands and adjusted for age, gender, calendar year, and latitude. NA not applicable
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included in this study. Nor did we have any information on
which side surgery or hip fracture occurred. Thus, some of the
individuals who were studied before insertion of a TKR could
have had a TKR inserted on the opposite side without our
knowledge. We do not know how or if bilateral TKR affects
the results. Some could also have had unilateral or bilateral
THR before 1987. These individuals would therefore have
had lower or no risk for hip fracture. There is also a possibility
that periprosthetic fractures may have occurred in the trochan-
teric region and might have been misclassified as a
pertrochanteric fracture. We do, however, consider that the
number of such cases is small and without any significant
influence on our results [41]. There might be a selection bias
to healthier patients being operated with a TKR, which might
affect the results for both before and after TKR, and most
likely towards a lower risk of fracture. We had no information
on comorbidity and other covariates that might affect risk of
hip fracture, such as physical activity, height, weight, BMI,
BMD, diet, smoking, and alcohol habits.

Conclusion

Our study indicates that patients with knee osteoarthritis have
a lower risk for hip fracture before TKR compared to individ-
uals without TKR. In the first year after surgery, the risk for
hip fracture was increased. However, studying the 10-year
period after TKR, the risk for hip fracture was not significantly
different from the risk for hip fracture in the control popula-
tion. Sub-studies showed increased risk of hip fracture in the
age group 50 to 74 years, in men, and for trochanteric hip
fractures. Possible explanations for the increased hip fracture
risk after TKR might be bone loss, changed knee kinematics,
reduced mobility, pain, and increased fall risk, but other un-
known factors should also be considered. Selection bias from
surgeons might also have an effect on the results both before
and after TKR.
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