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Abstract
Purpose Fragility hip fractures represent a major health and
social burden. To date, there are no reports regarding mortality
and factors that influence outcomes after osteoporotic hip
fractures in Romania.
Material and methods The electronic database of the largest
healthcare provider in the western part of the country was
searched for hip fracture admissions between 2008 and 2012.
Inclusion criteria were age over 55 and the diagnosis of intra
or extracapsular fractures, corresponding to ICD-10 S72.0 and
S72.1 codes, respectively.
Results A total of 1,866 patients met the criteria and were
selected for data analysis. The gain in rates and crude numbers
was caused mainly by a rise of fractures in males. The oppo-
site is seen for the female-to-male ratio. Even though the mean
age steadily increased for a total of 1.5 over a five-year period
the patients are still younger than the European averages,
which might explain the slightly better one-year survival.
The age–gender adjusted hip fracture incidence increased
dramatically with age, especially in women. The relative risk
of dying in the first year is 1.359 times higher if the fracture is
extracapsular (95 % CI 1.12–1.65). In total, 21.1 % of all

patients die by one year after the fracture. This was drastically
reduced for the following years. The survival function is
significantly dependent on age group, level of fracture and
time from hospital admission until surgery (p<0.001).
Conclusions Increased age, extracapsular fractures and de-
layed surgery have worse outcomes. Regarding gender, even
if not significant at the 0.05 level, probability of survival for
females is higher for all time intervals. Updated, regional
studies could be used in patient management to improve
outcomes whilst decreasing costs.
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Introduction

Fragility hip fractures represent a major health and social bur-
den. They occur in elderly and have the potential to limit
mobility and self care. In addition, surgery and postoperative
care can aggravate pre-existing conditions and precipitate death
[1]. In the next four decades a demographic model predicted that
the number of osteoporosis related fractures will double and the
costs will increase six fold, due to the aging population [2].

The incidence of hip fractures worldwide follows regional
trends. In Europe and North America the age-adjusted inci-
dence is now stabilising and even decreasing according to
some reports, whereas in Asia the rates are rising [3]. Avail-
able data for the Romanian population is mostly confined to a
single citation, which used national hospital discharge data
from the year 2010, in order to validate the local version of the
FRAX® model [4]. This fracture probability was calculated
[5]. Small differences can occur within the same country but
they are not always significant [6–8].
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Regional audit studies could better adjust patient manage-
ment and improve outcomes whilst decreasing costs. To date,
there are no reports regarding factors that influence outcomes
after osteoporotic hip fractures in Romania. We therefore
aimed to determine the mortality as well as provide an updated
model of regional rates for fragility hip fractures in the western
part of the country.

Material and methods

Anonymous data was obtained from the hospital’s electronic
patient database. The study was approved by the Research
Department and Ethics Committee of the Emergency Clinical
County Hospital. The Emergency Clinical County Hospital in
Timisoara is the largest healthcare provider in the western part of
the country which treats virtually all hip fractures from the Timis
region. The vast majority of population is white Caucasian and
people over 65 years of age represent 16.1 % of the total
population as of the 2011 census. The electronic database was
searched for hip fracture admissions over five years between
January 2008 and December 2012. Inclusion criteria were age
over 55 and the main diagnosis of intracapsular/femoral neck or

extracapsular/intertrochanteric fractures, corresponding to ICD-
10 S72.0 and S72.1 codes, respectively. Only primary hip frac-
tures were included. Patients who were readmitted within this
cohort were individually checked to differentiate between a
poorly coded revision and contralateral fracture. The same patient
was considered a new case only if it had a true second contralat-
eral proximal hip fracture for all analysis except mortality. Pa-
tients were not excluded if malignancy was present. The dead/
alive status was determined by comparing the personal identifi-
cation number of the patients (CNP) against the national popu-
lation evidence records accessed inMarch 2013. The age–gender
adjusted incidence for 2010 was calculated using data from the
National Institute of Statistics. Preliminary analysis is mainly
based onKaplan-Meier survival analysis accompanied by simple
descriptive statistics related to the yearly life table. Odds ratio and
relative risk of dying in the first year after intervention is also
computed for different factors (age, gender, place of living, level
of fracture, hospitalization duration and time until surgery). We
performed a logistic regression to identify risk factors for a
consecutive contralateral proximal femoral fracture. Statistical
processing was performed using SPSS 20 (IBM) and STATA12.

Results

A total of 1,866 patients met the criteria and were selected for
data analysis. The total number of hip fracture admissions for
patients over 55 years of age fluctuates but clearly increased.
The opposite is seen for the female-to-male ratio. The mean
age steadily increased for a total of 1.5 years over a five-year
period (Table 1).

Hip fracture incidence and total number of fractures as well
as 65 years or over population increased in Timis County from
2008 until 2012. The gain in incidence and crude numbers
was caused mainly by a rise of fractures in males.

The age–gender adjusted hip fracture incidence in Timis
County in 2010 increased dramatically with age. This trend
was especially evident in women, where it was 48.5 times

Table 1 Yearly hip fracture admissions

Year Number Mean age
(years)

Female/male
(F/M) ratio

F/M age
difference

Neck/
trochanteric

2008 342 75.8830 2.60 3.55 1.09

2009 389 76.4961 2.57 5.10 0.77

2010 376 76.3963 2.08 4.57 0.61

2011 406 77.0616 2.59 4.62 0.85

2012 353 77.3881 2.21 6.18 1.04

Data show the total number of hip fracture admissions for patients over
55 years of age in our hospital, mean age, female-to-male ratio, mean
female-to-male (F/M) age difference and femoral neck/trochanteric frac-
ture ratio

Table 2 Age-gender adjusted incidence in 2010

Age group (years) Females Males Total

Timis Fractures Incidence Timis Fractures Incidence Timis Fractures Incidence

55–59 24,935 5 20 21,500 14 65 46,435 19 41

60–64 20,606 12 58 17,420 13 75 38,026 25 66

65–69 14,725 18 122 11,256 15 133 25,981 33 127

70–74 15,784 45 285 10,060 23 229 25,844 68 263

75–79 11,863 59 497 7,018 17 242 18,881 76 403

80–84 8,275 64 773 4,402 26 591 12,677 90 710

>85 4,638 51 1,100 2,203 14 635 6,841 65 950

Age and gender adjusted hip fracture incidence (events/100,000) in Timis County in 2010
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higher in patients over 85 compared to patients between 55
and 59 years (Table 2).

There is a consistently longer hospitalization for patients
with femoral neck (intracapsular) fractures (Graph 1). The
duration from admittance until surgery is less variable: from
4.20 in 2008 it went up to a maximum of 4.74 in 2009 and
then dropped to a minimum of 3.85 in 2012.

The relative risk of death for the first year is 1.359 times
higher if the fracture is extracapsular (95 % CI 1.12–1.65). In
total, 21.1 % of all patients died the year after fracture (Fig. 1a).

The risk of death was significantly higher for the first year
after sustaining a proximal hip fragility fracture. This was dras-
tically reduced for the following years, as can be seen in Table 3
and Fig. 1a. The observation was interrupted during 2013 so all
surviving patients have been censored after March 2013.

Kaplan–Meier survivor-function by different factor levels
is plotted in Figs. 1a and b. Crossing pattern for factors like
age (Fig. 1b), residential area (Fig. 2a) and hospitalization
time (Fig. 2b) is a clear indicator that the relation between risk
of failure and factor differs by surviving time. However,

apparently the survival is higher if hospitalization time in-
creases and the patient comes from a rural area. Figure 1
shows how the pattern changes if different grouping levels
are chosen for a continuous variable. For the other factors the
pattern is more distinct.

To see if all these differences were significant several equal-
ity tests of survival functions were performed (Table 4). The
Breslow and Tarone-Ware tests are appropriate when hazard
variation is non-proportional. All three tests show that survival
function is significantly dependent on age group, level of
fracture and time from hospital admission until surgery
(p<0.001). Increased age, extracapsular fractures and delayed
surgery have worse outcomes (Fig. 1b and Fig. 3). Regarding
gender, even if not significant at the 0.05 level, probability of
survival for females is higher for all time intervals.

Only the presence of an extracapsular fracture has a signif-
icant influence (at 0.05 level) on the comeback event. The
odds of comeback are reduced by 65.2 % if the initial fracture
is pertrochanteric. Age, gender, hospital stay, time to surgery,
and place of living appear to have no influence.

Graph 1 Hospitalization for
intra and extracapsular fractures

Fig. 1 Cumulative survival function. a Percentage of patients surviving
along the time frame (years) from the fracture point. b Seven age groups
percentage of patients surviving along the time frame (years) from the

fracture point. This shows the linearity seen in the first figure is not
maintained when the 55–75 age group is further divided into five-year
intervals
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Discussion

This study is the first to analyse mortality after hip fractures in
Romania. In addition, it provides descriptive data regarding
age, gender, incidence, length of hospital stay, timing and type
of surgical treatment and living environment, as well as their
correlation to mortality.

Incidence of hip fractures continues to show variability
among countries and regions, accountable possibly by differ-
ences in demographics or diversities in treatment methods
with a definite downward trend with regard to intracapsular
fractures [9]. Some reports continue to find increased rates [7,
10] although this secular trend has been generally reversing
over the last decade [11–13]. Overall, the rates are higher in
older ages [7, 13]. The trend is attributable to either increased

ratios of females [10] or males [7] or decreased ratios in
women [13] or men [12], respectively.

The mean age in our study group increased at higher rates
but is still approximately five years younger than reported in
the literature [9]. This might account for the slightly lower
one-year mortality compared to the relatively constant per-
centage of 22–29 % reported in the literature [9, 14]. In
addition, in our study, pertrochanteric location has worse
outcomes, although other reports found no significantly dif-
ferent mortality rates between intra and extracapsular fractures
[14].

Age–gender adjusted mortality rates are increased follow-
ing any fragility fracture but especially after proximal hip
location and they persist for five to ten years. With regard to
comorbidities, the same study found that these do not appear

Table 3 Life table for 2008–2013 (2013 not complete)

Interval
start
time

Number
entering
interval

Number
withdrawing
during
interval

Number
exposed
to risk+

Number of
terminal
events

Proportion
terminating

Proportion
surviving

Cumulative
proportion
surviving
at end of
interval

Std. error of
cumulative
proportion
surviving
at end of
interval

Probability
density

Std. error of
probability
density

Hazard
rate

Std. error
of hazard
rate

0 1,871 250 1,746,00 344 0.20 0.80 0.80 0.01 0.197 0.010 0.22 0.01

1 1,277 299 1,127,50 93 0.08 0.92 0.74 0.01 0.066 0.007 0.09 0.01

2 885 265 752,50 60 0.08 0.92 0.68 0.01 0.059 0.007 0.08 0.01

3 560 250 435,00 26 0.06 0.94 0.64 0.01 0.041 0.008 0.06 0.01

4 284 231 168,50 8 0.05 0.95 0.61 0.02 0.030 0.010 0.05 0.02

5 45 45 22,50 0 0.00 1.00 0.61 0.02 0.000 0.000 0.00 0.00

Fig. 2 Kaplan–Meier survival function. a Residential area adjusted
percentage differences of patients surviving along the time frame
(years) from the fracture point. b Duration of hospitalization (days)

adjusted percentage differences of patients surviving along the time frame
(years) from the fracture point
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to influence mortality [15]. After hip fractures there is a higher
mortality among males even when adjusted for age and frac-
ture level despite men being younger at the time of fracture [7,
16].

The extracapsular fractures were internally fixed using
many implant types, with a special focus on the DHS (dy-
namic hip screw) and the Gamma nail. However, the exact
proportions were not determined and therefore the fixation
method was not tested for relevance. Such heterogeneity in
type of osteosynthesis has also been previously encountered
and should not affect the global outcome [17]. Regarding the
intracapsular femoral neck fractures, the estimate use of im-
plant type in our study is also qualitative. The most popular
was uncemented bipolar hemiarthroplasty, followed by
uncemented Moore type implant. However, data from the
literature has shown little interference of the hip arthroplasty
type to survival after femoral neck fractures in healthy elderly
[18].

Associated diseases and fractures, bone mineral density,
early complications such as pressure sores as well as late
complications of arthroplasty and internal fixation were not
retrieved from the electronic database. Comorbidities assessed
with the American Society of Anesthesiologists (ASA) score
and a high postoperative plasma concentration of troponin T
have been shown in previous studies to be predictive of early
postoperative mortality [19]. We did observe that patients op-
erated less than 48 hours after admission have better survival
that could be maintained for more than four years. Comparable
situations are also encountered in the literature [20].

One important factor that was not analysed in our study is
the ambulatory status at discharge. Even if patients do survive,
the functional status could be extremely low. Age over
80 years, dementia and especially prior fracture ambulatory
status confined to indoors have been shown to have a signif-
icant negative impact on the return to independent living [21].
This can be paramount since in our current settings, most

Table 4 Survival functions equality tests

Equality test Age groups Gender Residential area Fracture Time to surgery Hospitalization

Four groups Seven groups

Log rank (Mantel-Cox) 156.85 (0) 182.69 (0) 3.11 (0.078) 0.73 (0.394) 12.36 (0) 6.83 (0.009) 50.18 (0)

Breslow (generalized Wilcoxon) 166.0 6(0) 188.71 (0) 3.6 (0.058) 0.44 (0.509) 11.45 (0.001) 10.28 (0.001) 73 (0)

Tarone-Ware 165.86 (0) 190.51 (0) 3.46 (0.063) 0.52 (0.473) 12.06 (0.001) 9.1 (0.003) 63.39 (0)

The chi-square values and p-values, in parenthesis

Fig. 3 Fracture type Kaplan–
Meier survival function. Fracture
type adjusted percentage
differences of patients surviving
along the time frame (years) from
the fracture point
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patients are sent home and daily care will be provided by
spouse, family or a caregiver. On the other hand, the limited
use of long-term home care facilities for elderly in our region
might contribute to the improved survival.

Bisphosphonates treatment aimed at increasing bone min-
eral density was found to significantly reduce mortality after
hip fractures [22]. However, a close insight into adherence to
treatment found that the decreased trend in mortality was
expressed even for patients who filled only one prescription.
This led to the supposition that bisphosphonate therapy may
be primarily initiated in patients with potentially increased life
expectancy [23].

Fragility hip fracture rates in the western part of Romania
are rising, predominantly at the expense of elderly males.
Even though the mean age is increasing steadily, the patients
are still younger than the European averages, which might
explain the slightly better one-year survival. The regional
age–gender adjusted hip fracture rates increase abruptly with
age, especially in women. Increased age and extracapsular
location have worse survival. Furthermore, the probability of
survival is higher for females and those operated less than
48 hours after admittance. We hope these findings will lead to
improvements in the management of fragility hip fracture
patients.
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