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Background and purpose — Smoking weakens bone
health and increases the risk of fractures. We investigated the
incidence of fractures in smoking, fertile-aged women and
compared it with that of non-smoking, fertile-aged women
using data from nationwide registers.

Patients and methods — We conducted a retrospective
register-based nationwide cohort study from 1998 to 2018.
We identified all women smoking during pregnancy from the
Medical Birth Register and compared these with non-smok-
ers. We gathered fractures for both groups from the Care
Register for Health Care. Pregnancies with missing smoking
or socioeconomic status were excluded. A Cox regression
model was used to analyze adjusted hazard ratios (aHR) with
95% confidence intervals (CI) for fractures during the 5-year
follow-up starting from delivery. The model was adjusted for
the age of the mother at the time of delivery and socioeco-
nomic status.

Results — The smoking group included 110,675 preg-
nancies and the non-smoking group 628,085 pregnancies.
The overall fracture rate was higher in smokers after 1-year
follow-up (aHR 1.7, CI 1.5-2.0) and 5-year follow-up (aHR
1.7, CI 1.6-1.8). After 5-year follow-up, the fracture rates
for polytraumas (aHR 2.3, CI 1.4-3.7), inpatient admitted
fractures (aHR 2.0, CI 1.7-2.4), and non-admitted frac-
tures (aHR 1.8, CI 1.7-1.9) were all higher among smoking
women.

Conclusion — Smoking in fertile-aged women was asso-
ciated with a higher risk of fractures during the 1-year and
5-year follow-up after giving birth, also after adjusting for
age and socioeconomic status. Whether the increased frac-
ture risk is caused by direct effects of smoking on bone
health or riskier behavior remains uncertain.

Smoking is one of the biggest health problems worldwide,
contributing to approximately 5 million deaths each year (1).
According to a recent systematic review, the current global
prevalence of smoking in the general population by women
is estimated to be around 17% (2). The pooled prevalence of
women ever smoking was highest, 38%, in Europe (2). In Fin-
land the rate of smokers has decreased during last 2 decades
in adults from 19% (2000) to 13% (2018) (3). According to
the Finnish Institute for Health and Welfare, the less educated
smoke more than those with a higher education in Finland (4).

Smoking is known to be associated with numerous health
problems, such as respiratory and cardiovascular disorders,
cancers, and disorders in bone metabolism (5-7). Smoking is
known to cause an imbalance in bone turnover, making smok-
ers prone to lower bone mass and osteoporosis, putting them
at a higher risk of fractures (7). In addition to an increased
risk of fractures, smokers experience more complications
with delayed bone healing, even if they have already stopped
smoking, because some adverse effects persist for a prolonged
period (8). Females, especially after menopause, are at higher
risk of osteoporosis than males (9). However, women of pre-
menopausal age are also known to have an increased risk of
osteoporosis. Unhealthy lifestyle (e.g., nutritional deficiency,
lack of exercise, high BMI, and use of alcohol or tobacco) also
occurs as a high risk factor in this age group (10,11).

The negative effects of smoking on health are generally well
studied, but, possibly due to challenges and inaccuracies in
collecting data on smokers, only a limited number of stud-
ies have investigated the association between smoking and
fractures on a national level. We hypothesized that smoking
increases the risk of fractures directly, making bones prone to
fractures, and indirectly, through increasing risk-taking behav-
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ior among smokers (12,13). As studies assessing fracture risk
caused by smoking on the population level are lacking, studies
with a large nationwide study sample should be performed.
Thus, we investigated the fracture rate in smoking women of
fertile-age and compared it with that of non-smoking women
using data from nationwide registers.

Patients and methods

In this nationwide retrospective register-based cohort study,
data from the National Medical Birth Register (MBR) was
combined with data from the Care Register for Health Care.
Both registers are maintained by the Finnish Institute for
Health and Welfare. Data from both registers was then com-
bined using the pseudonymized identification number of
the mother. The study period was from January 1, 1998, to
December 31, 2018.

Registers

The MBR contains information on pregnancies, delivery sta-
tistics, and perinatal outcomes of all births with a birthweight
of = 500 g or a gestational age = 22 weeks, including maternal
smoking habits. According to a study by Gissler et al. (14) the
reliability of smoking status has been found to be good. The
MBR has a high coverage and quality (the current coverage is
nearly 100%) (15,16). We included every pregnancy between
1998 and 2013 leading to birth in women aged 15-44. In the
MBR, smoking is categorized as either non-smoker, smoker
during the Ist trimester of pregnancy but quitted, smoker
throughout the pregnancy, or unknown. Women smoking
during the 1st trimester of pregnancy, or in later trimesters,
were included in the smoker group in our report. Women in
the smoker group were compared with the non-smoker group.

The Care Register for Health Care contains information on
all special healthcare visits during our study period. The cov-
erage and quality of the Care Register for Health Care is good
(17). Each fracture between 1998 and 2018 was included in
this study. ICD-10 (International Classification of Diseases
10th revision) codes were used to identify fracture patients.
Fractures of the lower arm, upper arm, spine, pelvis, hip or
thigh, and lower leg were included.

Formation of study groups

Both groups, smokers and non-smokers, were linked with
data found in the Care Register for Health Care. Pregnan-
cies with unknown smoking status were excluded. Based on
our hypothesis, the potential risk of fractures among smok-
ers might be diverse, as it may be caused by weakened health
of bone (osteoporosis, weakened circulation etc.) leading to
a higher number of low-energy fractures (18), or by risky
behavior, which has been found to be more common among
people of lower socioeconomic status (SES) (12,13), leading
to accident-proneness. Due to this hypothesis, we categorized

Pregnancies between 1998 and 2013
in 514,069 women aged 15-44 from
the National Medical Birth Register

n=912,838

Excluded (174,078):
[— - smoking status unknown, 22,084
- socioeconomic status missing, 151,994

Eligible pregnancies
n = 738,760

‘ Smoking group ’ ‘ Non-smoking group

n=110,675 n = 628,085

Censored due to fracture
or another pregnancy
n = 63,477

Censored due to fracture
or another pregnancy | —
n=11,596

Figure 1. Flowchart of the study population. Data from the National
Medical Birth Register was combined with data on the diagnosed frac-
ture hospitalizations in the Care Register for Health Care.

1-year follow-up

1-year follow-up
n = 564,608

n = 99,079

women in 4 SES classes, low, middle, high, and undefinable,
using the SES found in the MBR. The categorization of the
SES is indicated in Table 1 (see Supplementary data). Preg-
nancies with missing SES (17%) were excluded from the
analysis. 110,675 pregnancies with a smoking mother were
found in the MBR. In 628,085 pregnancies the mother did not
smoke (Figure 1).

Outcomes

The period of fracture hospitalization found in in the Care Reg-
ister for Health Care was used to compare the risk of a woman
suffering a fracture after giving birth. The total risk and the
risk of fractures of different anatomic regions were the main
outcomes. In addition, we analyzed the risk of polytraumas,
for hospitalization period longer than 1 day (presumably more
severe trauma), and risk of non-admitted fractures requiring a
less than 1 day hospitalization period (including day surgery)
with fracture diagnoses in only 1 anatomic region of the body
(presumably non-severe trauma). Polytrauma was defined as
2 or more fracture ICD-10 diagnoses codes from at least 2
anatomic regions of the body during the same hospitaliza-
tion period. This study is reported according to the STROBE
guidelines (19).

Statistics

Continuous variables were reported as mean with standard
deviation (SD) or as median with interquartile range (IQR)
based on distribution of the data. Categorized variables were
presented as absolute numbers and percentages. Kaplan——
Meier survival curves were used to evaluate the absolute risk
during the follow-up period. The Cox regression model was
used to evaluate the risk of a fracture after pregnancy. Smokers
were compared with non-smokers. The follow-up times were
1 and 5 years, starting from the day of giving birth found in
the MBR. These follow-up times were chosen as the interests
were in the risk of fractures during the lactation period and
stay-at-home phase (approximately 1 year after giving birth)
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Table 2. Background characteristics by smoking status. Values are
number (%) unless otherwise specified

Non-smoker
Smoker group group

Factor n=110,675 n = 628,085
Age during pregnancy, mean (SD) 28 (6) 30 (5)
Marital status during pregnancy

Ever married 40,930 (37) 411,367 (66)

Never married 65,807 (60) 203,190 (32)

Unknown 3,938 (3.6) 13,528 (2.2)
Socioeconomic status

Low 36,106 (33) 109,475 (17)

Middle 56,477 (51) 336,538 (54)

High 6,647 (6.0) 139,496 (22)

Undefinable 11,445 (10) 42,576 (6.8)

Table 3. Absolute numbers and rates (%) of fractures in total and
in different anatomic regions among patients included in the Cox
regression model

Non-smoker
Smoker group group
Factor n=110,675 n=628,085
Fracture during 1-year follow-up 363 (0.3) 1,196 (0.2)
Fracture during 5-year follow-up 1,660 (1.5) 5,238 (0.8)
Fracture location (after 5-year follow-up) 2
Lower arm 584 (35) 2,305 (44)
Upper arm 197 (12) 604 (12)
Spine 115 (6.9) 247 (4.7)
Pelvis 49 (3.0) 101 (1.9)
Hip or thigh 53 (3.2) 110 (2.1)
Lower leg including ankle 693 (42) 1,907 (36)

and the post-lactation period. The endpoint of the follow-up
was 1 of the following events: the Ist fracture after giving
birth, start of the next pregnancy, or the common endpoint
of the follow-up, which was 1 or 5 years after giving birth,
depending on the chosen follow-up time. The univariable and
adjusted hazard for fractures was calculated. The multivari-
able model was adjusted for the age of the mother during preg-
nancy, as it is known to affect to the risk of fractures and SES
category of the mother, to minimize the effect of background
and behavioral differences. The results were interpreted
with unadjusted hazard ratios (HRs), adjusted hazard ratios
(aHRs), and 95% confidence intervals (CI). Proportional haz-
ards assumption was tested using Schoenfeld residuals and the
assumption was not violated in any tested model. Competing
risks were handled using Efron’s method. Statistical signifi-
cance was analyzed based on the 95% confidence intervals.
Statistical analysis was performed using R version 4.0.3 (R
Foundation for Statistical Computing, Vienna, Austria).

Sensitivity analyses

Sensitivity analysis with excluded patients due to missing SES
was conducted for the Cox regression analysis (Table 5, see
Supplementary data). In this analysis, women with missing
SES were placed in their own SES category (“missing SES™)
and the model was as in the main analyses.

In addition, sensitivity analysis using the multiple imputa-
tion techniques was performed. Best—best case, best—worst
case, worst—best case, worst—worst case imputation, and data
as observed were used to calculate grand means using the
modified Rubin’s Rule (Table 6, see Supplementary data).

Ethics, funding, data sharing, and disclosures

Both registers, the National Medical Birth Register (MBR) and
Care Register for Health Care, had the same unique pseudony-
mized identification number for each patient. The pseudony-
mization was done by the Finnish data authority Findata. The
authors did not have access to the pseudonymization key as it

aMore than 1 location possible.

is maintained by Findata. In accordance with Finnish regula-
tions, no informed written consent was required because of the
retrospective register-based study design and as the patients
were not contacted. Permission for this data was granted by
the Findata after evaluation of the study protocol (Permis-
sion number: THL/1756/14.02.00/2020). This study has not
received funding. The authors declare no conflicts of interest.
The data that supports the findings of this study is available
from Findata, but restrictions apply to the availability of this
data, which was used under license for the current study, and
so is not publicly available. Data is, however, available from
the authors upon reasonable request and with the permission
of Findata (url: Findata.fi, email: info@Findata.fi). The cor-
responding author (MV) can be contacted for the data with a
reasonable request.

Results

The prevalence of smokers among pregnant women stayed
relatively stable during 1998-2012, ranging between 12%
and 14%. However, after reaching its peak in 2012, the rate
decreased to 10% in 2018 (Figure 2, see Supplementary data).
Women who smoked were younger than their non-smoking
counterparts at the time of delivery, with a mean age of 28
years (SD 6) among smokers and 30 years (SD 5) among non-
smokers. A notably lower rate of women who smoked had
been married during or before the pregnancy (37% vs. 66%).
In the smoking group, there was also a notably higher rate of
women of low SES (33% vs. 17%) and lower rate of high SES
(6% vs.22%) (Table 2). A higher rate of smoking women suf-
fered a fracture in the following 1 year (0.3% vs. 0.2%) and 5
years after pregnancy (1.5% vs. 0.8%) (Table 3).

Fractures of the lower arm, lower leg, and upper arm were
the most common types of traumas. In the smoker group, 35%
of fractures occurred in the lower arm, 42% in the lower leg,
and 12% in the upper arm. Among non-smokers, 44% of frac-
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Cumulative fracture incidence (%)

Table 4. Hazard ratios (HR) and adjusted hazard ratios (aHR) with 95% confi-
dence intervals (Cl) for the event of a woman suffering a fracture after giving birth

29 Non-smokers during thg 1-year and 5-year follow-up. Smoking women were compared with
Smokers non-smoking women
2.0
1-year follow-up 5-year follow-up
15 Fracture HR (Cl) aHR (Cl) 2 HR (ClI) aHR (Cl) 2
Total 1.7 (1.5-2.0) 1.7(1.5-2.0) 1.7(1.6-1.8) 1.7 (1.6-1.8)
Location of fracture
1.07 Lower arm 1.4(11-1.7) 1.4(1.2-1.8) 1.4(1.3-1.5) 1.4 (1.3-1.6)
Upper arm 1.8(1.3-2.6) 1.8(1.3-25) 1.8(1.5-2.1) 1.7 (1.4-2.0)
Spine 2.6 (1.7-4.0) 2.1 (1.3-3.4) 2.6 (2.0-3.2) 2.3(1.8-2.9)
0.5 Pelvis 25(1.3-4.7) 22(1.1-42) 2.7(1.9-3.8) 2.1 (1.5-3.0)
Hip or thigh 1.8 (0.9-3.4) 1.8 (0.9-3.4) 2.7 (1.9-3.7) 24 (1.7-3.4)
Lower leg including
0 T T T T ankle 1.9 (1.6-2.3) 1.9 (1.6-2.3) 2.0(1.8-2.2) 2.0(1.9-2.2)
° ! 2 Ye3ars frorrll1 delivel y Type of fracture
i Polytrauma 0.8 (0.2-3.3) 0.5(0.1-2.3) 3.0 (1.9-4.9) 2.3(1.4-3.7)
Figure 3. Cumulative incidence plot (with 95% CI) of Severe P 2.1(1.6-2.9) 2.1 (1.6-2.9) 2.0(1.7-2.3) 2.0 (1.7-2.4)
fertile-aged women for the event of suffering a frac- Less severe © 1.8(1.6-2.0) 1.8(1.6-2.0) 1.7(1.6-1.8) 1.8(1.7-1.9)

ture after giving birth.

a Adjusted for the age of the mother at the time of pregnancy and SES category.
b Fractures with hospitalization period lasting > 1 day.

tures occurred in the lower arm, 36% in the lower
leg, and 12% in the upper arm (Table 3).

The cumulative incidence plot showed that
smokers had a higher fracture rate from the beginning. The
curve showed a smaller increase for non-smoking women
(Figure 3). The total fracture rate was higher among smoking
women than among non-smokers during the 1-year follow-up
(aHR 1.7, CI 1.5-2.0) and 5-year follow-up (aHR 1.7, CI 1.6—
1.8). After the 1-year follow-up, the fracture rate for all ana-
tomical regions except for the hip was higher among smokers
than among non-smokers. The fracture rate was highest for the
pelvis (aHR 2.2, CI 1.1-4.2) and spine (aHR 2.1, CI 1.3-3.4).
After 5 years, the fracture rate was higher for all anatomic
regions. The fracture rate was highest for hip or thigh fractures
(aHR 2.4, CI 1.7-34), followed by spine fractures (aHR 2.3,
CI 1.8-2.9), and pelvic fractures (aHR 2.1, CI 1.5-3.0).

The risk of polytraumas among smoking women was higher
after 5-year follow-up (aHR 2.3, CI 1.4-3.7). The risk of
fractures requiring hospitalization for longer than 1 day was
also higher after 1-year follow-up (aHR 2.1, CI 1.6-2.9) and
after 5-year follow-up (aHR 2.0, CI 1.7-2.4) among smok-
ing women. The risk of non-severe fractures (less than 1-day
hospitalization period) was not as high as with severe frac-
tures, but still higher among smoking women, the aHR being
1.8 (CI 1.6-2.0) after 1-year follow-up and 1.8 (CI 1.7-1.9)
after 5-year follow-up (Table 4). All sensitivity analyses also
showed a markedly increased risk of fractures among smokers
(Tables 5 and 6, see Supplementary data).

Discussion

The main finding of this study was that smoking was associ-
ated with a higher fracture rate during the 1-year and 5-year
follow-up time after giving birth when compared with non-

¢ Fractures with < 1 day hospitalization (including day surgeries) and non-polytraumas.

smokers. After 5-year follow-up the risk was higher for all
studied fractures in different anatomical regions, especially
for the spine, pelvis, and hip or thigh. Also, the risk was higher
for fractures considered as more severe (polytraumas and frac-
tures requiring a longer hospitalization period) than for non-
severe fractures (non-polytraumas and 1-day hospitalization
period).

According to previous literature, a low SES has been over-
represented in trauma populations, but the exact reason behind
this is unknown (13). In addition, according to the Finnish
Institute for Health and Welfare (3), people who have a lower
level of education smoke more than those with a higher level
of education. Based on our data, there was a notably higher
number of women with low SES in the group of smokers,
which supports these finding in the previous literature. How-
ever, adjusting the model with categorized SES still showed
a notably higher fracture rate among smokers, possibly indi-
cating that the riskier behavior is not the only explanation
behind the increased incidence of fractures among smoking
women. In the elderly population, due to age-related skeletal
fragility (20), polytraumas require less energy to occur (21),
but in the fertile-aged population, polytraumas are known to
be caused mostly by high-energy trauma mechanisms, such
as traffic accidents and falls from a height (22). Adjusting the
model for polytraumas with the age of the mother and SES,
the aHR showed a greater decrease compared with crude HR
for this model than for others. This could possibly mean that
the increased number of injuries caused by behavioral back-
ground is a more important explanation for high-energy acci-
dents causing injuries in multiple anatomic regions but less
important for low-energy fractures among smoking women.
In addition, it appears that during the lactation period mothers
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are at a smaller risk of severe injuries, as the number of poly-
traumas was truly low during 1-year follow-up.

The risk of non-severe fractures was also higher for smok-
ing women but, based on our data, the reason behind this
remains unclear, as these fractures could also be caused by
injuries related to behavioral background. However, aHRs
showed a notably higher risk of fractures among smoking
women when the SES was considered. Smoking is known to
be a strong risk factor for osteoporosis, due to the numerous
ways it negatively affects bone health and metabolism (7,18).
In addition, estrogen is the key regulator of bone metabolism
(23), making women (especially oft premenopausal and post-
menopausal age) at risk of osteoporosis (9,11). These 2 risk
factors could make smoking women especially vulnerable to
osteoporotic fractures. However, age is known to be a domi-
nating risk factor for osteoporosis (24), making osteoporosis
relatively rare among the fertile-aged population (25).

In general, the association between smoking and osteopo-
rotic fractures based on our data is only speculative and the
increased risk of fractures among smokers is most likely
caused by the combined effect of numerous factors, such as
more common risky behavior, weaker health of the musculo-
skeletal system caused by an unhealthier lifestyle, and possibly
the direct weakening effects of smoking on the musculoskel-
etal system. However, as the results of this study are proving
the association in a nationwide setting and the results showed
a great increase in the risk of fractures, these results should
be acknowledged by the clinician and used when encourag-
ing the patient to quit smoking. In addition, the results of
this study should encourage research on the etiology behind
the increased risk using more precise datasets (whether the
increased risk is caused by direct effects of smoking on bone
health, or riskier behavior).

Due to challenges and inaccuracies in gathering data on
smokers, the studies researching the association between
smoking and fractures are made using a relatively small popu-
lation or questionnaires (8,26,27). The strength of our study is
the large nationwide register with a smoking status variable
registered for each pregnancy during the study period, making
it the most comprehensive data found regarding smoking by
women in Finland. The register data used in our study is rou-
tinely collected using structured forms with national instruc-
tions, which ensures good coverage and reduces possible
reporting and selection bias. (28). Furthermore, the coverage
of both registers included in this study is high (15,17).

The main limitation of our study is residual confounding
as there is no reason to believe that smoking in itself causes
more polytrauma. Residual confounding may be the bone
mineral density, other comorbidities, substance (alcohol,
drugs etc.) abuse, and missing clinical information on the
registered fractures (e.g., radiological finding, trauma mecha-
nisms). As this information is not reported to the registers, a
level of uncertainty on the severity of the traumas remains, as
it is derived from the existence of fractures in multiple ana-

tomical sites and the length of hospital stay. Also, a relatively
high proportion of pregnancies (19%) were excluded from
the analysis due to missing SES or smoking status. However,
the excluded population is missing at random, and, based on
our sensitivity analyses, this does not have a major impact
on the results. Furthermore, the date of death and migration
is not available based on our data, making it impossible to
identify women lost to follow-up. Also, in terms of the risk
of fractures, smoking status found in the MBR is not compre-
hensive as it does not expose those who did not admit their
smoking during maternity clinic visits or contain any infor-
mation on how much the person smokes. However, the reli-
ability of smoking status in the MBR was over 92%, which
makes it a reliable source (14).

Conclusion

Smoking among fertile women was associated with higher risk
of fractures in all anatomic regions after 5 years of follow-up.
Smoking was also associated with a higher risk of polytrau-
mas, other more severe fractures, and less severe fractures.
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process and confirmed the final version to be submitted.
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Figure 2. Prevalence of smokers during pregnancy of all
pregnancies in Finland during 1998-2018. Women smok-
ing during 1st trimester of pregnancy, or in later trimesters,
were considered smokers in this study.
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Table 5. Sensitivity analysis with excluded women due to missing SES (n =
151,994; 26,514 smokers and 125,480 non-smokers) included and placed in the
SES category of “status missing or categorization impossible.” Hazard ratios (HR)
and adjusted hazard ratios (aHR) with 95% confidence intervals (Cl) for the event
of a woman suffering a fracture after giving birth during the 1-year and 5-year
follow-up. Women smoking (n = 137,188) during the pregnancy were compared
with non-smoking women (n = 753,566)

1-year follow-up 5-year follow-up

Fracture HR (Cl) aHR (Cl) 2 HR (CI) aHR (Cl) 2
Total 1.7 (1.5-2.0) 1.7 (1.5-1.9) 1.7 (1.6-1.8) 1.7 (1.7-1.8)
Location of fracture

Lower arm 1.4 (1.1-1.7) 1.5(1.2-1.8) 1.4 (1.3-1.5) 1.5(1.3-1.6)

Upper arm 1.9 (1.3-2.6) 1.8(1.3-2.4) 1.8 (1.5-2.1) 1.7 (1.5-2.0)

Spine 2.6 (1.7-4.0) 2.1 (1.4-3.1) 2.6 (2.0-3.2) 2.3(1.9-2.8)

Pelvis 25(1.3-4.7) 1.7(0.9-3.2) 2.7 (1.9-3.8) 2.0(1.5-2.8)

Hip or thigh 1.8 (0.9-3.4) 2.1 (1.2-3.9) 2.7 (1.9-3.7) 22(1.6-3.0)

Lower leg including

ankle 1.9 (1.6-2.3) 1.8(1.5-2.2) 2.0(1.82.2) 20(1.8-2.2)

Type of fracture

Polytrauma 0.8 (0.2-3.3) 0.4 (0.1-1.9) 3.1(1.9-49) 22(1.4-34)

Severe P 21(1.6-2.9) 22(1.7-2.9) 2.0 (1.7-2.3) 2.0(1.8-2.3)

Less severe © 1.8 (1.6-2.0) 1.8 (1.6-2.0) 1.7 (1.6-1.8) 1.8 (1.6-2.0)

a Adjusted for the age of the mother at the time of pregnancy and SES category.
b Fractures with hospitalization period lasting > 1 day.
¢ Fractures with < 1 day hospitalization (including day surgeries) and non-polytraumas.

Table 6. Sensitivity analysis using multiple imputation technique for the SES
variable. Best-best case, best-worst case, worst-best case, worst-worst case
imputation, and data as observed was used to calculate grand means using the
modified Rubin’s Rule. Hazard ratios (HR) and adjusted hazard ratios (aHR) with
95% confidence intervals (Cl) for the event of a woman suffering a fracture after
giving birth during the 1-year and 5-year follow-up. Women smoking during the
pregnancy were compared with non-smoking women

1-year follow-up 5-year follow-up

Fracture HR (Cl) aHR (Cl) 2 HR (CI) aHR (Cl) 2
Total 1.7 (1.5-2.0) 1.7 (1.5-3.0) 1.7 (1.6-1.8) 1.7 (1.6-1.8)
Location of fracture

Lower arm 1.4 (1.1-1.7) 1.4 (1.2-1.8) 1.4 (1.3-1.5) 1.4 (1.3-1.6)

Upper arm 1.9 (1.3-2.6) 1.8(1.3-2.5) 1.8 (1.5-2.1) 1.7 (1.4-2.0)

Spine 2.6 (1.7-4.0) 2.1 (1.3-3.4) 2.6 (2.0-3.2) 2.3(1.8-2.9)

Pelvis 25(1.3-4.7) 22(1.1-4.3) 2.7 (1.9-3.8) 2.1(1.5-3.0)

Hip or thigh 1.8 (0.9-3.4) 1.8 (0.9-3.5) 2.7 (1.9-3.7) 21 (1.5-3.0)

Lower leg including

ankle 1.9 (1.6-2.3) 1.9(1.6-2.3) 2.0(1.8-2.2) 2.0(1.9-2.2)

Type of fracture:

Polytrauma 0.8 (0.2-3.3) 0.5(0.1-2.8) 3.1(1.9-4.9) 2.2(1.4-3.6)

Severe P 21 (1.6-2.9) 2.1 (1.6-2.9) 2.0 (1.7-2.3) 2.0(1.7-2.4)

Less severe © 1.8 (1.6-2.0) 1.8 (1.6-2.0) 1.7 (1.6-1.8) 1.7 (1.7-1.9)

aCsee Table 5



