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ABSTRACT

Objective To evaluate the incidence of osteoporotic hip
fracture in the Macarena Health Area (Seville).

Setting and participants This was a prospective
observational study that collected all osteoporotic

hip fractures that occurred between March 2013 and
February 2014 at the Clinical Unit of Traumatology and
Orthopaedics. All cases collected during the first 6 months
of the study were followed for 1 year after the occurrence
of the event.

Outcome measures We evaluated the incidence of
osteoporotic hip fractures in the Macarena Health Area
(Seville) from 1 March 2013 to 28 February 2014, and we
compared the incidence with that in 2 previous studies
carried out with the same methodology in 1994 and 2006.
Furthermore, we calculated the morbidity and degree of
disability 1 year after the fracture occurred and determined
mortality and the associated factors.

Results The overall incidence was 228 per 100 000
individuals/year (95% Cl 204.5 to 251.6), and the
incidence was higher in women than in men. In women,
the incidence rate decreased in all age groups over time,
while in men, the incidence rate increased. The mortality
rate 1 year after the episode was 27.2%. The factors
associated with overall mortality were a body mass index
below 25 kg/m?, renal failure and low plasma proteins.
Conclusions Our results show a high incidence of
osteoporotic hip fracture that is increasing in men, and

in men it is associated with a higher mortality than in
women. There is room to improve the modifiable factors
associated with mortality and the available rehabilitation
interventions to reduce the disability associated with these
fractures.

INTRODUCTION

Hip fractures are a critical public health
problem due to their incidence and indi-
vidual and societal repercussions. Globally,
the incidence of hip fractures increases as the
population ages; over 8 million hip fractures
worldwide are expected in 2050." In terms of
consequences, fractures are greatly associated
with disability. Based on data from the litera-
ture, it has been estimated that 32%-80% of
those who survive the initial hospitalisation

Strengths and limitations of this study

» First study analyses the evolution of the incidence of
osteoporotic hip fracture over 20 years in the South
of Spain.

» This study has a prospective cohort design with ac-
tive follow-up during the subsequent 12 months for
the evaluation of disability and mortality.

» A limitation of the study is that only the cohort of pa-
tients evaluated in the first 6 months were followed
to estimate mortality and degree of disability.

» We could not add the Charlson Comorbidity Index,
which could have improved the analysis.

after a hip fracture will suffer from perma-
nent disability and 17% will be admitted to
long-term care facilities due to the fracture.”
Moreover, the mortality rate 1 year after hip
fracture has been reported to be 20% in
women and 26% in men.” Furthermore, hip
fractures are associated with significant costs,
especially those due to hospitalisation, outpa-
tient and home care, and rehabilitation.™
Hip fractures are considered a good
proxy variable to assess the burden of oste-
oporosis because they are responsible for
the majority of health costs related to frac-
tures and mortality in people =50 years old,
although hip fractures represent less than
20% of osteoporotic fractures.” To establish
health programmes for the prevention and
treatment of both the acute process and its
complications, it is necessary to understand
the current situation and evolutionary trend
of this problem through epidemiological
studies. Although several studies have recently
been conducted on the epidemiology of hip
fractures and their temporal trends® in Spain
both at the national level’ ® and in specific
geographical areas,”” few studies have evalu-
ated the temporal trends associated with these
fractures, the resulting short-term and long-
term mortality, and the disabilities of those
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who survive. On the other hand, both international and
national studies have shown that this temporal trend in
incidence can vary greatly from one country or region to
another.’ ' In a systematic review that assessed the world-
wide incidence of hip fractures, the incidence observed
in countries with the highest rates was 10 times higher
than in those with the lowest rates.” A study conducted
in Spain using the Minimum Basic Data Set also showed
that the temporal incidence trend varies from one region
to another.® Therefore, it is important to conduct both
national and regional studies evaluating this health
problem. The main objectives of this prospective obser-
vational study were to evaluate the incidence of osteopo-
rotic hip fracture in the Macarena Health Area (Seville)
and its evolution over the last 20 years and to study the
characteristics of the affected population. Furthermore,
we sought to assess the morbidity and degree of disability
1 year after the fracture and to determine the in-hospital
mortality and mortality rates 1 year after the fracture and
the associated factors.

METHODS

Design, scope and case definition

This was a prospective observational study that collected
all osteoporotic hip fractures of the Virgen Macarena
Hospital Area (Seville) that occurred between 1 March
2013 and 28 February 2014, in patients of the Trauma-
tology and Orthopaedics Clinical Unit. All cases collected
during the first 6 months of the study were followed for 1
year after the event.

Informed consent was obtained from all participating
subjects.

An incident case of osteoporotic hip fracture was consid-
ered if it met the following criteria: occurred in a subject
=50 years old; was radiologically verified and occurred
spontaneously or as a result of minor trauma without
acceleration from the patient’s own height and without
another medical cause that would justify and identify the
fracture as pathological. All cases that occurred during
the study period were included regardless of whether the
subjects were admitted to the hospital, kept under emer-
gency observation, were transferred to another hospital,
discharged or died. The patients whose fracture occurred
in the first 6 months of the study were re-evaluated after 1
year; however, the patients who presented with fracture in
the last 6 months of the study were referred for follow-up
with their primary care physician, and we do not know
their final outcome (figure 1).

To avoid missing data, the data of patients admitted
for hip fracture were reviewed from two sources: the
information provided by the records of the emergency
department and the records of the Traumatology and
Orthopaedics Department. To avoid duplications, if the
same patient record appeared throughout the study
period because of another consultation, the patient was
evaluated to exclude a complication of the initial episode
(eg, pain, periprosthetic fractures, infection dislocation)

and confirm a new episode of hip fracture. The patients
who were not admitted to the hospital the information
was obtained by telephone.

Patient and public involvement
No patients were involved.

Evaluations

Based on the medical records, discharge reports and
patient interviews, the following data were collected:
demographic data, anthropometric data (the height and
weight data were collected by anaesthetists), number of
falls during the year prior to the fracture, toxic habits,
associated diseases and chronic drug treatments. The
analytical parameters were collected within the first 24
hours after the fracture episode. Fracture-related data
included the date, type of fracture and risk factors (calcu-
lations of the probability of hip fracture 10 years before
and immediately prior to the fracture using the Fracture
Risk Assessment Tool (FRAX) score,' ' physical activity
prior to the fracture, history of previous fractures, time to
surgery and length of hospital stay). Regarding the conse-
quences of the fractures, data were collected on in-hos-
pital complications, in-hospital mortality, mortality 1 year
after the episode, and sequelae and events during the
year following the fracture. Finally, at the time of the clin-
ical interview, the patients were evaluated with the abbre-
viated version of Mini Nutritional Assessment (MNA),
which classified patients as possibly malnourished when
the score is <I1 points."® Based on the information
obtained at the time of the fracture and 1 year after the
fracture, the modified Barthel Scale'” was also applied;
individuals with a score 26 were considered dependent.
Additionally, changes in independence/autonomy were
reflected by residence status, activities of daily living,
physical activity and need for walking assistance.

Statistical analysis
The annual incidence of hip fractures per 100 000 indi-
viduals and the associated 95% CI were estimated with
absolute values and adjustments for age and sex. In the
calculation, the numerator reflected all cases according
to the definition above, and the denominator reflected
the reference population aged =50 years served by the
Virgen Macarena Hospital, which included 157 428
people as of December 2013 according to the database of
the Healthcare Area of the Hospital Virgen Macarena. To
compare the 20-year trend, we used the results of studies
from the same geographical area with similar methods."®
We used a study conducted between June 1994 and May
1995 (hereafter referred to as the 1994 study)19 and a
study conducted between August 2006 and January 2007
(referred to as the 2006 study) 2

Continuous variables are presented as the mean and
SD, and categorical variables are presented as absolute
and relative frequencies. To compare continuous variables
with a normal distribution, analysis of variance was used
for more than two samples, and Student’s t-test was used
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Figure 1 Flow diagram of the study design.
for two samples; if the distribution was not normal, the
Kruskal-Wallis test or the Mann-Whitney U test was used.
To compare categorical variables, the x* test was used. The
incidence trends of fractures in the different periods were
compared using a univariate generalised linear model.
Multiple logistic regression analyses were also
performed with the dependent variables of in-hospital
mortality and mortality during the follow-up year. The
independent variables were those showing significant
associations with mortality in the univariate analysis. A
stepwise forward method was used to select the variables.
The statistical analyses were performed with SPSS
V.22.0 and Epilnfo 7. The results were considered signif-
icant if p<0.05.

RESULTS
Incidence of hip fractures and patient demographics
During the study period, 365 hip fracture patients were
treated. We excluded three patients with periprosthetic
fractures, two with pathological fractures and one with a
fracture associated with a high impact trauma. Ultimately,
359 fractures were considered osteoporotic. In the popu-
lation =50 years old, this corresponds to an overall inci-
dence of 228 per 100 000 individuals/year (95% CI 204.5
to 251.6), and the incidence was higher in women at 313.1
per 100 000 women/year (95% CI 275.8 to 350.4) than in
men at 125 per 100 000 men/year (95% CI 99 to 151).
Table 1 shows the characteristics of the men and
women with osteoporotic hip fractures. Women had a
higher body mass index (BMI) and a higher frequency
of osteoarthritis and hypothyroidism than men. There
were significant differences in the drugs acting on the
central nervous system (CNS). There was a history of a
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Table 1 Characteristics of the patients with osteoporotic
hip fractures in the 2014 study

Women Men
Characteristic n=270 n=89
Age (years), mean (SD) 82.7 (7.2) 81.2 (8.4)
Body mass index (kg/m?), mean (SD) 27.6(.6) 26.0 4.2
Comorbidities* n (%)
Hypertension 209 (77.4) 64 (71.9)
Cardiovascular disease 147 (54.4) 58 (65.2)
Osteoarthritis 138 (51.1)t 22 (24.7)t
Dyslipidaemia 95 (35.2) 30 (33.7)
Dementia 92 (34.1) 25 (28.1)
Diabetes 86 (31.9) 28 (31.5)
Hypothyroidism 35 (13.0)t 4 (4.5)t
Renal failure 23 (8.5) 13 (14.6)
Drug treatment* n (%)
Antihypertensive agents 199 (73.7) 64 (71.9)
Drugs acting on the CNS 189 (70.0)1 51 (57.3)t
Proton pump inhibitors 128 (47.4) 52 (58.4)
Antiplatelet agents 107 (39.6) 42 (47.2)
Statins 69 (25.6) 23 (25.8)
Anticoagulants 56 (20.7) 11 (12.4)
Calcium + vitamin D 36 (13.3) 6 (6.7)
Antiresorptive agents 26 (9.6) 3(3.4)
History of fracture 121 (44.7) 33 (36.9)
History of falls in the previous year 239 (88.4) 75 (80.3)
Circumstances leading to falls 190 (70.3) 61 (67.1)
Risk of hip fracture >3% accordingto 241 (89.4) 60 (67.1)
FRAX
Type of fracture, n (%)
Extracapsular 165 (61.1) 45 (50.6)
Intracapsular 105 (38.9) 44 (49.4)
Time to surgery (days), mean (SD) 5.0 (5.3) 5.5(7.8)
Hospital stay (days), mean (SD) 10.9 (4.8) 11.2 (6.0)

*Had a frequency >10% for at least one sex (for this selection, the
figures have been rounded to the nearest whole number).
TP<0.05.

CNS, central nervous system.

previous fragility fracture after 50 years of age in 46% of
the women and 37% of the men (and 42.8% of all cases
were major osteoporotic fractures). In all patients, a fall
was the precipitating factor leading to the fracture; in
over 80% of the cases, there had been at least one fall in
the year before the current episode, and the median was
two previous falls/year. Additionally, 69.7% of patients
had circumstances leading to the falls, and there were no
significant differences between sexes. The 10-year prob-
ability of hip fracture using FRAX was 23% in 84.3% of
patients at the time of the fracture. Few patients —even
fewer men— had received treatment with calcium and
vitamin D or antiresorptive drugs before the episode of
hip fracture. The use of these interventions was also low

3

in those with a history of previous fractures (15% for
calcium and vitamin D (12.9% and 16.2% for men and
women, respectively) and 11% for antiresorptive drugs
(9.7% and 12% for men and women, respectively)). The
time to surgery (approximately 5 days) and mean hospital
stay (11 days) were similar in both sexes. A total of 44.2%
of the patients were at risk for malnutrition, and there
were no obvious differences between sexes.

Changes in the incidence of osteoporotic hip fractures over
the last 20 years

When analysing the global incidence rates in the popu-
lation =50 years of age over these 20 years, we found a
progressive increase from 198.7 in 1994, 217.3 in 2006 to
228 in 2014. Figure 2A,B shows the incidence rates of hip
fracture according to age and sex. In women (figure 2B),
the incidence rate decreased in all age groups between
1994 and 2014, especially in subjects 285 years old (from
2430 to 1800 per 100 000 women/year). In contrast, the
incidence rate of hip fractures in men increased between
1994 and 2014, especially in subjects =75 years old (from
1710 to 2141 per 100 000 men/year) (figure 2A). The
generalised linear model analysis of incidence rates by age
and sex throughout the study periods reveals a downward
trend in women and rising trend in men, but the trends are
not statistically significant.

Complications and in-hospital mortality

Thirty-nine per cent of patients had some in-hospital
complications; the most common complications were
necessary blood transfusion (19.5%), acute coronary
syndrome/acute myocardial infarction (4.7%)and acute
renal failure (4.5%). In-hospital mortality occurred in
5.8% of subjects, and this rate was higher in men (9.0%)
than in women (4.8%). The causes of in-hospital mortality
were ischaemic heart disease (38%), respiratory failure
due to pneumonia (19%), sepsis of an urinary origin
(19%), heart failure (14%), pulmonary thromboembo-
lism (5%) and systemic inflammatory response syndrome
secondary to infection of the surgical wound (5%).
Although not statistically significant, there was a distinct
increase in the mortality rate across the different periods
evaluated over the last 20 years (table 2). The factors
associated with in-hospital mortality in the univariate
analysis were sex, age, renal failure (defined as a creati-
nine greater than 1.20 mg/dL), use of drugs acting on
the CNS, use of statins, malnutrition assessed by the MNA
tool, and circumstances leading to falls; in the multivar-
iate model, an age over 85 years old and renal failure were
associated with in-hospital mortality (table 3).

Disability and overall mortality

A total of 166 patients who suffered from hip fracture
during the first 6 months of the study (46.2% of the
total patients) were scheduled for an annual follow-up.
Of them, 123 were alive after 1 year, and 115 (93.5%)
were successfully contacted. According to the modified
Barthel index, 30.4% of patients were dependent before
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the fracture, and this value increased to 65.2% after the

Table 2 Evolution of in-hospital mortality in patients with
osteoporotic hip fracture

fracture (p=0.0001). The rest of the autonomy/depen-
dency indexes evaluated showed an increase in disabili-
ties (figure 3).

Of the 166 patients who suffered a hip fracture in the

1994 2006 2014
Women 2.3 9.0 4.8
Men 6.5 17.0 9.0
Total 3.1 10.8 5.8

first 6 months of the study, we were able to contact 158,
and 43 were deceased 1 year after the fracture. This corre-
sponds to 27.2% mortality rate 1 year after the episode,

All figures are the percentages of patients.

and the mortality rates were higher in men than in women
(37.8% vs 24%, p=0.097). The factors associated with
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Table 3 Factors associated with in-hospital mortality and
mortality after the first year in patients with osteoporotic hip
fracture

Variable P value OR 95% ClI
In-hospital mortality
Age (<85 years) 0.015 3.44 1.28t09.28
Renal failure (Creatinine 0.011  3.31 1.31t08.37
>1.2 mg/dL)
Mortality after the first year
Body mass index (>25 mg/ 0.006 3.48 1.44to 8.43
m?)
Renal failure (creatinine 0.011  5.07 1.45t017.68
>1.2 mg/dL)
Plasma proteins (=6 g/dL) 0.005 3.88 1.511t09.93

overall mortality in the univariate analysis were sex, age,
BMI, previous surgery, renal failure, total plasma proteins,
dementia, the use of drugs acting on the CNS, use of
statins, use of oral anticoagulants, malnutrition evaluated
by the MNA tool, circumstances leading to falls, and the
existence of complications during hospital admission. In
the final multivariate model, the factors associated with

Bedridden 0,5 43

3

overall mortality were a BMI (it was treated as a qualitative
variable and a cut-off point of 25 was considered), renal
failure and low plasma proteins (<6 g/dL) (table 3).

DISCUSSION

The annual incidence of hip fractures in this health area
of Seville in 2014 was high, and these fractures are more
common in women than in men. There are sex differ-
ences in the incidence trend over the last 20 years, as the
incidence decreased in women and increased in men.
The in-hospital and overall mortality rates were both
higher in men. In both sexes, hip fractures are associ-
ated with serious consequences affecting disability and
dependence.

The annual incidence of osteoporotic hip fractures in
subjects aged 250 years (228 cases per 100 000 individuals)
is higher than that reported in other regions in 2013%
and the overall rate in Spain in 2012 using the minimum
basic data set (150 cases per 100 000 individuals)® but is
lower than that reported in another nationwide study also
using the minimum basic data set.” However, our results
are similar to those reported by Aguilar del Rey et al in
Andalusia from 2000 to 2010, which were 149 and 405
cases per 100 000 individuals in men and women, respec-
tively.'? The different results may be due to different data
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collection methods. Our study, unlike those mentioned
above, was prospective; we obtained summary informa-
tion from the patient directly or from family members if
necessary. Additionally, our study included a case defini-
tion that is somewhat more restrictive than that of most
of the other studies. However, there are important differ-
ences among the different geographical areas of Spain®
and even among the different provinces of Andalusia.'”
These results are also consistent with the variations in
the incidence of hip fracture among different countries
worldwide.”

The sex differences in incidence rate—which was 2.5
times higher in women—were less marked but followed
the same trend as those from studies conducted at the
national level or in Andalusia.” '* More interesting are the
different trends in incidence between men and women.
Although the trends were not statistically significant, it
is relevant that the trend increased in men in the older
groups (275 years) over time, while the incidence of hip
fractures in women tended to decrease in all age groups.
Similar trends have been reported.” In contrast, other
studies have shown a reduction in the incidence of these
fractures in both sexes, although the reduction is more
marked in women.'"” The different evolutions between
sexes can be explained by the availability and increasing
use of effective drugs to treat osteoporosis over the last 20
years. These drugs have been used mostly in women, as
women are the most likely candidates to suffer from the
disease, and women are diagnosed more frequently than
men; therefore, the life expectancy of women increased
during this period.”® ** Internationally, trends in the
incidence of hip fractures differ from one country to
another; there is a declining trend in women and stable
trend in men in Denmark and Austria,25 % while the inci-
dence decreased in both sexes in France and Sweden.*"*®
In Norway, the incidence is stable,”” and it appears to
be increasing in other countries such as Korea.” In our
health area, since 1998, patients with risk factors for osteo-
porosis have been managed in a protocolised manner for
evaluation, diagnosis and treatment, and since 2003, the
recommendations of the Clinical Practice Guideline on
postmenopausal osteoporosis for the prevention of frac-
tures have been followed,” ** so we would expect a reduc-
tion in the incidence of hip fractures, although we must
consider other factors, such as poor therapeutic adher-
ence or the birth cohort effect, which could account for
the lack of the reduction in incidence.”**

The present study was carried out in a Caucasian popu-
lation. Although during these 20 years, the foreign popu-
lation in this region has increased from 1.2% to 7.8%, this
shift occurred in the young population and did not affect
those over 50 years of age. Therefore, we do not consider
that the results on the evolution of the incidence of hip
fractures are affected by changes in the characteristics
of the population in terms of race and ethnicity in this
period.

The likelihood of missing cases is low, given that frac-
tures in the population from this health area are only

treated in this reference hospital. Although the possibility
exists, we consider that the impact would not be very rele-
vant to assessing the evolution of the incidence rate over
20 years.

The sex differences observed in some clinical char-
acteristics (eg, BMI and comorbidities) may reflect the
usual differences between the two sexes,” regardless of
whether the subjects had a hip fracture. Some factors may
partially explain the increase in osteoporotic fractures in
men, such as men taking fewer preventive measures than
women, possibly owing to sex bias in the care provided
to hip fracture patients.® The impact of hip fracture on
patient function and dependence is high. In our study,
there was an approximately 35% increase in the number
of dependent patients after hip fracture, and 30% of the
patients could no longer live independently and also
showed limitations in walking and activities of daily living.
These results are consistent with those reported in the
literature. Thus, according to a recent meta-analysis, only
40%-60% of patients recover their functional mobility
and ability to perform key daily living activities, and
20%-60% require help for tasks related to self-care 1- 2
years after the fracture.” This highlights the importance
of rehabilitation in these patients to achieve a state of
well-being after fracture by improving their functional
capacity and independence.*®

The overall in-hospital mortality rate was 5.8 %, and this
rate was higher in men than in women (9.0% vs 4.8%).
These results are similar to those reported by other
authors.'’ Although there have been significant varia-
tions in these values since 1994, with a striking increase
in 2006 that declined again in 2014, the incidence rates
tended to generally increase in both sexes, although
more markedly in men. The results of a national study
also show similar changes between the 1997-2000 and
2007-2010 periods, although the reductions were nearly
identical in both sexes.” The overall mortality rate of
27.2% 1 year after the fracture—which included a 37.8%
mortality rate in men and 24% mortality rate in women—
was comparable to that in other locations in our region.™
Worldwide figures are highly variable, ranging from
8.4% in Sweden™ to 24.5% in a meta-analysis study by
Hu et al.*! There are no previous studies in our area with
which to compare our trend data during these years. In
this sense, the results in other countries show different
trends, including an increase in Taiwan,42 a decrease in
the UK* and in Denmark®® and no change in Sweden.”®
We included the treatment received as an explanatory
variable for 1 year mortality, but we did not find an asso-
ciation. The factors associated with in-hospital mortality
in our analyses were age and renal failure; the factors
associated with overall mortality were a BMI <25 kg/
mQ, renal failure (plasma creatinine >1.20 mg/dL)and
low plasma proteins (<6 g/dL). Age and BMI are factors
known to be associated with mortality in hip fracture
patients.** The presence of renal failure in hip fracture
patients has been associated with an increased risk of
death and prolonged hospital stay.*
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A relevant finding from the present study is the low
percentage (<10%) of patients being treated with antios-
teoporotic drugs, which is even lower in men, despite the
high number of patients with a history of fragility fracture,
high number of falls and high probability of hip fracture
in 10 years in these patients; this agrees with the findings
of other authors."

The present study confirms the frequency of falls and
the high malnutrition risk—which occurs in up to 44.2%
of hip fracture patients—reported by other authors,"” *®
Therefore, it is necessary to advocate for protein nutri-
tional supplements® in elderly people in addition to
early functional rehabilitation to reduce the high rate of
disability observed in this and previous studies.”

Our study has several limitations, one of them is the
study is that only the cohort of patients evaluated in the
first 6 months were followed to estimate mortality and
degree of disability. More long-term studies could provide
more information on the disease burden of hip fracture.
And other is, we did not include the Charlson Comor-
bidity Index, which could have improved the multivariate
analysis of mortality.

In conclusion, our results show a high incidence of
osteoporotic hip fracture that is increasing in men while
in women is sustaining. Men are associated with a higher
mortality than in women. Likewise, these data again
demonstrate the need for interventions with primary
prevention measures to both generally reduce this inci-
dence rate and reduce the possible sex gaps in these
measures. Furthermore, there is room to improve the
modifiable factors associated with mortality, such as BMI
<25 kg/m® renal failure and low plasma protein sand
the available rehabilitation interventions to reduce the
disability associated with these fractures.
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