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Abstract
Summary In this population-based study, we compared the incidence of distal radius fracture in 2016 with that in the same
region’s adult general population in 2001 using radiographs to identify fracture cases.We showed that the incidence decreased by
24% in 2016 compared with 2001 indicating an important development.
Introduction We conducted an epidemiological study on residents of northeastern Skåne in southern Sweden (population
182,000) to determine the overall incidence of distal radius fracture and the incidence according to age, sex, and fracture
characteristics in the region’s adult population during 2016, and to study the change in incidence in the same general population
between 2001 and 2016 using wrist radiographs to identify fracture cases.
Methods Two orthopedic surgeons examined all wrist radiographs performed at the only two emergency hospitals in the study
region to identify individuals, above 18 years of age, who sustained fracture of the distal radius during 2016. We used Poisson
regression analysis adjusting for age, sex, and at-risk population to compare the incidence in 2016 with the incidence in 2001,
previously estimated using similar methodology.
Results The overall incidence in 2016 was 22 (95% CI 20–25) per 10,000; the incidence in women was 34 (95% CI 30–
39) and in men was 10 (95% CI 8–12) per 10,000. The overall incidence in 2016 was 0.76 (95% CI 0.70–0.82) of the
incidence in 2001 (p < 0.0001). The incidence in the 3 age groups 19–49, 50–79, and ≥ 80 years was 0.91 (95% CI,
0.69–1.20), 0.67 (95% CI, 0.55–0.82), and 0.49 (95% CI, 0.25–0.97) of the incidence in 2001, respectively.
Conclusion In a general population in Sweden, a statistically significant and clinically important decrease in the
incidence of distal radius fracture occurred between 2001 and 2016, driven by lower incidence in individuals 50 years
or older.
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Introduction

Fracture of the distal radius is an important osteoporosis-
related fracture that mostly affects women after the age of
50 years [1]. The fracture may lead to substantial long-term
disability and pain [2]. A distal radius fracture caused by low
energy trauma is often the first indicator fracture in patients
with osteoporosis, and the risk of sustaining further fractures
increases after a distal radius fracture [3–5].

In previous studies conducted in Europe, North America,
and Asia, the overall incidence rates of distal radius fracture
have been shown to increase over time [6–8]. Other more
recent studies have shown no change, or even a decrease, in
the incidence [9–11]. During the last decade, programs for
screening and treating osteoporosis have been implemented
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in health care, potentially affecting the incidence of distal
radius fracture. Data about the prescription of osteoporo-
sis medication (oral bisphosphonates) in Skåne County in
southern Sweden showed that the number of defined daily
dose (DDD), which is the average daily maintenance dose
for a drug used for its main indication in adults [12], had
more than doubled in women from 4.9 DDD/1000 women
in 2000–2002 to 11.1 DDD/1000 women in 2014–2016,
and almost quadrupled in men from 0.66 DDD/1000 men
to 2.32 DDD/1000 men [13].

The incidence of distal radius fracture has been shown to
vary between different geographical areas, with higher inci-
dence in Scandinavia than in other parts of Europe [14] and
higher incidence in urban than in rural areas [15]. Because of
this variation, the change in incidence over time would ideally
be studied in the same population rather than comparing inci-
dence rates across studies. Another difficulty in interpreting
the results of previous studies is that most have solely used
data from registers to identify fracture cases. Registers might
not have high reliability and validity, and the diagnosis of
wrist fractures by emergency physicians may lack adequate
accuracy [16, 17]. Few epidemiological studies have used
radiographs as the gold standard in identifying fracture cases.

We have previously conducted a prospective population-
based study in the region of northeastern Skåne in southern
Sweden, using radiographs to identify fracture cases, and
found that the overall incidence of distal radius fractures in
the adult population in 2001 was 26 per 10,000 [18].

The severity of distal radius fracture, with regard to wheth-
er the fracture involves the radiocarpal joint, has been studied
in our previous population-based study and in other studies
[18–20]. However, to our knowledge, no population-based
study has yet addressed the changes in fracture severity over
time in the same population. This is important because frac-
ture severity often determines the choice of treatment (nonsur-
gical or surgical).

The aim of this population-based study was to estimate the
overall incidence of distal radius fractures and the incidence
according to age, sex, and fracture characteristics in the adult
population of northeastern Skåne in Sweden during 2016 and
compare the incidence to that estimated in the same popula-
tion during 2001. Considering the increased use of osteopo-
rosis medication in the study region, we hypothesized that the
incidence of distal radius fracture would be lower in 2016 than
it was in 2001.

Materials and methods

This is a population-based study conducted in the region of
northeastern Skåne in southern Sweden. We identified all
adults who sustained an acute distal radius fracture during
the period of January 1 to December 31, 2016. The study

region (population 182,000) has two hospitals (Kristianstad
Hospital and Hässleholm Hospital), and these are the only
health care facilities that manage acute radius fractures. The
inclusion criteria for this study were acute fracture of the distal
radius and age above 18 years. The exclusion criterion was
residence outside the region at the time of fracture, according
to the National Population Register. Patients with acute distal
radius fracture seek the emergency departments of
Kristianstad and Hässleholm Hospitals. These patients are
prospectively registered in the department’s register, by an
orthopedic specialist or a resident, according to the
International Classification of Diseases, Tenth Revision,
Clinical Modification (ICD-10-CM) as S52.50, S52.51,
S52.60, and S52.61. Our search strategy comprised two steps.
In the first step, we conducted a search in our orthopedic
department’s patient register, using the ICD codes for distal
radius fracture to identify fracture cases that fulfill the eligi-
bility criteria. The radiographs (digital) of the identified frac-
ture cases were examined to verify the diagnosis. In the sec-
ond step, we examined all wrist radiographs performed for
any reason during 2016 in the two hospitals in the study
region to identify possible additional cases that might not
have been registered in the orthopedic department’s patient
register. The second search was done in the radiology de-
partment’s electronic database (common for the two hospi-
tals), in which all performed radiographs are stored. We
also reviewed the medical records of all the identified cases
to ascertain that they fulfill the eligibility criteria. By this
methodology, we could identify and verify all eligible
cases with distal radius fracture in the study region during
2016. A few potentially eligible patients might not have
sought health care (minor fracture) or sought and received
treatment at hospitals outside the study region. That would
however involve a very small number of patients.

One of the study researchers extracted from the medical
records, demographic data including age, sex, fracture side,
and fracture date. The anteroposterior and the lateral radio-
graphs were examined by an orthopedic surgeon and a radiol-
ogist to confirm the diagnosis, to measure volar angulation
and ulnar variance, and to classify the fracture according to
the AO classification (type A, extra-articular; type B, partial
intra-articular; type C, complete intra-articular). The interrater
reliability of the two examiners’measurements was evaluated
with the intraclass correlation coefficient (ICC); ICC (95%
confidence interval [CI]) for volar angulation was 0.965
(0.96–0.97), for ulnar variance was 0.866 (0.84–0.89), and
for AO classification was 0.80 (0.75–0.83), indicating
high reliability. The measures of one examiner were used
in the analyses. As in our previous study [18], fractures
with volar angulation of − 5 to 20° and/or ulnar variance
of up to 1 mm were considered as nondisplaced or mini-
mally displaced, and fractures with greater displacement
were considered as displaced.
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Statistical analysis

For demographic data, we calculated mean, standard de-
viation, and range. To calculate the incidence, we obtain-
ed the age- and sex-specific general population data from
Statistics Sweden (complete population data are reported
for December 31 each year) [21].We calculated the over-
all, age-specific (3 groups; 19–49, 50–79, and ≥ 80 years)
and sex-specific incidence rates with 95% CI. We also
calculated incidence rates according to fracture AO type
and displacement. The incidence rates were calculated as
the number of individuals with fracture divided by the
2016 mid-year population and expressed as incidence
per 10,000 persons. The 2016 mid-year population was
calculated, using exactly the same method used to calcu-
late the 2001 mid-year population, as (population on
December 31, 2015 + population on December 31,
2016)/2. This was done for the total population and for
the age- and sex-specific population subgroups. We com-
pared the overall and the age-specific incidence rates in
2016 and 2001 adjusting for age (5 years group), sex, and
at-risk population using Poisson regression analyses. A p
value of less than 0.05 was considered to indicate statis-
tical significance. Statistical analysis was performed using
the IBM SPSS Statistics for Windows, Version 24.0.
(IBM Corp, Armonk, NY), and Stata Release 15 (Stata
Corp College Station, TX).

Results

Study population

During 2016, an acute distal radius fracture was sustained
by 314 adult residents of the study region (276 identified
through the orthopedic department’s patient register and
additional 38 through review of all wrist radiographs). We
also identified 22 fracture cases who were not residents of
the study region and were thus excluded. The mean age of
the 314 individuals included in this study was 66 ±
19 years (range, 19–103 years); 245 (78%) were women
with a mean age of 68 ± 18 years (range, 19–103 years)
and 69 (22%) were men with a mean age of 57 ± 21 years

(range, 20–93 years). The fracture involved the left wrist
in 187 patients (60%), the right wrist in 122 (39%), and
both wrists (bilateral) in 5 (1.6%) patients. One patient
had a subsequent new fracture of the same wrist during
2016. There were no missing data.

Incidence

The mid-year population above 18 years of age in the study
region during 2016 was 142,214. The overall incidence of
distal radius fracture in 2016 was 22 (95% CI, 20 to 25) per
10,000 persons. The incidence in women was 34 (95% CI,
30 to 39) and in men was 10 (95% CI, 8 to 12) per 10,000.
The women:men ratio of the incidence rate was 3.4:1. The
overall incidence in 2016 was 0.76 (95% CI, 0.70 to 0.82)
of the incidence in 2001 (p < 0.0001). The age-specific
incidence in 2016 was 0.91 (95% CI, 0.69 to 1.20) (p =
0.502) for individuals 19–49 years, 0.67 (95% CI, 0.55 to
0.82) (p < 0.001) for individuals 50–79 years, and 0.49
(95% CI, 0.25 to 0.97) (p = 0.042) for those ≥ 80 years of
the incidence in 2001, respectively.

The incidence in 2016 increased with age in both women
and men (Table 1). Among individuals below 45 years of age,
the incidence did not differ substantially between women and
men (Fig. 1). After the age of 45 years, the incidence rate in
women increased more rapidly with largest increase occurring
after the age of 85 years. In men, the incidence increased
gradually, with highest incidence of 36 per 10,000 persons
seen in those older than 90 years.

Fracture characteristics

Of the 314 individuals with distal radius fracture in 2016, 163
(52%) had type A (extra-articular), 28 (9%) type B (partial
intra-articular), and 123 (39%) had type C (complete intra-
articular) (Table 2) compared with 79%, 5% and 16%, respec-
tively, in 2001. The ratio of A:C fracture in 2016 was 1.3:1
compared with 4.9:1 in 2001. The incidence of type-A frac-
ture during 2016 was 12 (95% CI, 10 to 13) and of type-C
fracture was 9 (95% CI, 7 to 10).

There were 197 (63%) individuals with displaced fracture
and 117 (37%) with non-displaced or minimally displaced
fractures (Table 3); the values among women were 162

Table 1 Incidence of distal radius
fracture per 10,000 persons in the
adult general population of
northeastern Skåne in Sweden
during 2016

Sex Age group (years) Population No. with fracture Incidence (95% CI)

Women 19–49 33,165 33 10 (7–14)

50–79 31,536 147 47 (39–55)

80- 6584 65 99 (76–126)

Men 19–49 34,819 25 7 (5–11)

50–79 31,729 34 11 (7–15)

80- 4381 10 23 (11–42)
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(66%) and 83 (34%), and among men were 36 (52%) and 33
(48%), respectively. The ratio of displaced:non-displaced frac-
tures in 2016 was 1.7:1 compared with 1.9:1 in 2001.

Discussion

Our study showed that the overall incidence of distal radius
fracture in the adult general population of a representative
region in southern Sweden during 2016 was 22 (95% CI 20
to 25) per 10,000 persons. Adjusted for age, sex, and at-risk
population, the incidence in 2016 was 24% lower than that in
2001 in the same general population. A recent study from
Norway on acute distal radius fractures in one hospital’s catch-
ment area (suburban and urban areas in and outside Oslo)
during the years 2010 and 2011 showed that the overall annual
incidence among inhabitants aged 16 years or older was 19.7
(95% CI 18.7–20.7) per 10,000 [11]. That incidence was low-
er than the incidence reported in 2 earlier Norwegian studies
from Oslo (1-year study period in 1998–1999) [22] and from
Bergen (1988) [23], respectively.

Our study compared the incidence of distal radius fracture
over time in the same geographical region and used wrist

radiographs to identify and verify fracture cases. Our results
are in contrast to a register-based study from Skåne region in
Sweden [24] that reported a significant increase in the inci-
dence of distal forearm fracture from 1999 to 2010, in both
men and women. Our results are also in contrast to a study
from Taiwan that reported annual increase in the incidence of
distal radius fracture between years 2000 and 2007 [25].
These studies were however based on register data only.

The decrease in the overall fracture incidence in 2016 com-
pared with 2001 was due to a decrease in incidence at age of
50 years or older, while the incidence below 50 years
remained almost unchanged. Similar trends have been ob-
served previously in Norway, where the incidence of distal
radius fracture in women at the age of 50–59 years in Oslo
during a 1-year period in 1998–1999 had fallen markedly
compared with 1979 [22]. In Iceland, the incidence in women
aged 50–70 years was considerably lower in 2004 than in
1985 [26]. However, we have now shown that this decrease
in incidence involves all individuals above the age of 50 years.
These findings are important and might indicate the effect of
osteoporosis treatment even in old age. Another explanation
for the decrease in incidence could be that many elderly re-
main physically active leading to a better neuromuscular
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Fig 1 Incidence of distal radius
fracture in northeastern Skåne in
Sweden during 2016 according to
age group and sex. The curve for
men ends at 94 years as no man
above that age had a fracture
during 2016

Table 2 Incidence (per 10,000 persons) according to fracture type

Sex Age group (years) Population Type A Type B Type C

n Incidence (95% CI) n Incidence (95% CI) n Incidence (95% CI)

Women 19–49 33,165 16 5 (3–8) 3 1 (0.2–3) 14 4 (2–7)

50–79 31,536 78 25 (20–31) 5 2 (1–4) 64 20 (16–26)

80- 6584 45 68 (50–92) 3 5 (1–13) 17 26 (15–41)

Men 19–49 34,819 10 3 (1–5) 8 2 (1–5) 7 2 (1–4)

50–79 31,729 11 4 (2–6) 7 2 (1–5) 16 5 (3–8)

80- 4381 3 7 (1–20) 2 5 (1–17) 5 11 (4–27)
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coordination and improved bone mineral density with a lower
fracture risk.

Although extra-articular fracture (AO type A) was the most
common type (52% of the distal radius fractures) in the study
region during 2016, this was substantially lower in 2001 when
type-A fracture accounted for 79% of the fractures. The pro-
portion of type-C fracture increased from 16% in 2001 to 39%
in 2016. A similar observation has recently been made in
Germany, where the proportion of type-A fractures was lower
and of type-C fractures was higher than previously reported in
the literature [27]. The higher incidence of type-C fracture and
the lower incidence of type-A fracture compared with 2001
was seen in all age groups, not only in the elderly. Thus, the
higher proportion of intra-articular fractures cannot be ex-
plained by increased life expectancy and the fact that many
elderly are more active with higher risk of more severe wrist
injury. One possible explanation of the higher proportion of
type-C fractures could be the higher resolution of the modern,
digital radiographs leading to more accurate classification.
This theory is supported by the fact that the proportion of
displaced fractures remained almost unchanged in 2016 as
compared with 2001.

Our study has strengths and limitations. To our knowledge,
no other studies have investigated the change in incidence of
distal radius fracture during the last two decades in a well-
defined geographic region using wrist radiographs as gold
standard for identifying and verifying fracture cases.
Besides, the composition of at-risk population remained un-
changed in the study region (Online resource 1) [21].

One limitation is the possibility that an eligible individual
may have sustained a minor fracture while being outside the
study region and the injury was deemed, at the treating hospi-
tal, to not require further follow-up at our orthopedic depart-
ment. This would probably involve only few cases and would
only have minor influence on the incidence estimates.
Besides, it would have similarly affected the incidence rates
in 2001 and 2016. Thus, it would likely not affect the change
in incidence. The incidence of distal radius fracture may be
influenced by weather conditions, as lower temperatures in-
crease risk of falls and fractures [28]. However, data about the

daily temperatures during 2001 and 2016 in the study region
showed that the mean temperature for days when fractures
occurred did not differ substantially between the two study
years (Online resource 2) [29]. Another limitation is that part
of the methodology to identify fracture cases was not exactly
the same in our current study and our previous study that
estimated the incidence in 2001 [18]. The ICD-10 codes used
in 2001 and 2016 were exactly the same, and we searched the
department’s patient register for distal radius fractures in both
years in a similar fashion. In 2001, we examined the radio-
graphs (non-digital) of all identified cases to verify the frac-
tures, and in addition we searched all ICD-10 codes for fore-
arm fracture and wrist sprain and examined the radiographs of
these cases to find any distal radius fracture cases that might
have been incorrectly coded. No digital radiographs were
available in 2001, and therefore we did not examine all wrist
radiographs performed at the two hospitals in 2001 as we did
in 2016. However, this would imply possible underestimation
of the incidence in 2001 and that the decrease in incidence
shown in 2016 may even be larger.

We conclude that the incidence of distal radius fracture has
decreased during the last two decades. This is an important
development, and a similar trend might be expected in other
osteoporosis-related fractures as hip fractures.
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Table 3 Incidence (per 10,000
persons) according to fracture
displacement

Sex Age group (years) Population Non-/minimally displaced
fracture

Displaced fracture

n Incidence (95% CI) n Incidence (95% CI)

Women 19–49 33,165 15 5 (3–8) 18 5 (3–9)

50–79 31,536 46 15 (11–20) 101 32 (26–39)

80- 6584 22 33 (21–51) 43 65 (47–88)

Men 19–49 34,819 16 5 (3–8) 9 3 (1–5)

50–79 31,729 15 5 (3–8) 19 6 (4–9)

80- 4381 3 7 (1–20) 7 16 (6–33)
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