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ABSTRACT

Objective: There is a lack of information regarding the period between the occurrence of fracture and time until surgical treatment. Despite the 
presence of epidemiological data on hip fracture, more detailed estimates of time and site of hip fractures are necessary to develop effective fracture 
prevention policies. The aim of this study is to analyze characteristics of falls resulting in hip fracture in Turkish patients and to document what happens 
in the early acute phase of the fracture. 

Methods: A questionnaire was applied to the patients who were hospitalized for osteoporotic hip fracture. The questionnaire included demographic 
variables, fall frequency, time of fall, site of fall, time taken for admission to health-care, time until operation.

Results: The study included 31 female (47.7%) and 34 male (52.3%) patients. The mean age of the population was 79.1±6.7 (range, 54–90 years). Of 
all fractures, 73.8% (n=48) occurred during the day between 06:00 am and 18:00 pm, and 69.2% (n=45) of the fractures occurred indoors. Most of the 
fractures occurred on the non-dominant side (n=45; 69.2%). Forty-three patients (66.2%) were admitted to the health care center in less than 2 hours. 
However, most of them were operated (n=41; 62.1%) after 48 hours of hospital admission.

Conclusion: Osteoporotic hip fractures occurred indoors and during the day in Turkish patients. Educational programs may be introduced focusing 
on indoor precautions for fracture prevention and on increasing osteoporosis awareness. Hip fracture teams may be organized in emergency units. 
(JAREM 2015; 5: 110-4)
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INTRODUCTION

Fractures in the elderly population are predominantly due to the 
presence of osteoporosis and falls (1). The annual cost attribut-
able to osteoporotic fractures in England and Wales is 1.7 billion, 
and over 90% of this cost is due to hip fracture (2). The lifetime 
risk of hip fracture for a white woman aged 50 years is reported to 
be up to 11%–17.5% (3, 4). The mortality of hip fracture in elderly 
is high, and it is the cause for restricting participations in most 
of the survivor patients (5). At above 75 years of age, hip is the 
predominant site of fracture, and most of the hip fractures were 
caused by low-energy fractures (6). 

Bergström et al. (6) analyzed fracture mechanism in both men 
and women aged over 50 years in Sweden. Hip fractures were 
mostly a result of low-energy trauma and occurred mainly in el-
derly. There was no seasonal variation of hip fractures. The data 
of the abovementioned study was from a population-based  
register.

Despite the presence of epidemiological data on hip fracture, 
little is known about the early acute phase of the fracture. To our 
knowledge, little investigation has been conducted regarding 
what happens immediately after the fracture when the patients 
are admitted to the healthcare center and when they are treated. 
Moreover, estimates of site and time of fall causing hip fracture 
are needed to guide fracture prevention policies, but there are 
few recent studies reporting these statistics (1, 6).

The objective of this study is to investigate the characteristics of 
fall resulting in hip fracture in Turkish patients and to obtain infor-
mation on the duration of early acute phase after the fall to the 
surgical treatment.

METHODS

Patients and Outcome Measures
The present study was conducted in an industrialized middle-
sized city of western Turkey, Denizli, in a state hospital. This hos-
pital is one of the three largest hospitals in the city with an annual 
census of 1380000 patients. 

All patients with occupational injuries referred to the emergency 
unit within a 1-year period were prospectively investigated. Pa-
tients who were hospitalized for osteoporotic hip fracture were 
evaluated in the study. We evaluated 80 patients during the study 
period. The following patients were excluded from the study: pa-
tients with a pathological femur fracture, patients who were not 
able to complete the questionnaire, patients with high energy 
fall, patients who experienced hip fracture without a fall pushing 
the chair with his leg. Finally, the study included 65 patients.

A questionnaire comprising demographic parameters (such 
as age, weight, height, and educational status), diagnosed co-
morbidities, risk factors for fracture, previous diagnosis and treat-
ment of osteoporosis, ambulation status before fracture evalu-
ated using functional ambulation scale, fall frequency, time of fall, 
site of fall, time to admission to health-care, time to operation 
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was applied.The height of the non-ambulatory patients was mea-
sured while they were lying down in the bed. The area from the 
patients’ head to their feet was marked.The distance between 
the marks was measured to estimate the height of the patient. 
The weight of the patient was measured with a bed scale when 
the patient was lying down. 

Functional ambulation scale (FAS) assesses functional ambulation 
in patients. Patients can be rated as follows between scores of 0–5:

0:  Patient cannot walk without assistance from two or more per-
sons. 

1:  Patient needs firm continuous support from one person to 
bear weight and achieve balance.

2:  Patient needs continuous or intermittent support from one 
person to help with balance and coordination.

3:  Patient requires supervision as stand-by help or verbal feed-
back from one person without physical contact.

4:  PATİENT can walk independently on levelled ground but re-
quires help on stairs, slopes, or uneven surfaces.

5:  Patient is completely independent while walking.

The study was approved by the local ethical committee. Written 
informed consent was obtained from the patients. 

Statistical Analysis 
Statistical analysis was performed using SPSS software, version 
17.0, (SPSS Inc.; IBM Company, Chicago, IL, USA). Standard  
descriptive statistics was used to summarize the participants’ 
characteristics, which included means and standard deviations 
(SD) of all continuous variables, a as well as counts and percent-
ages for the categorical variables. We defined two-sided statisti-
cal significance as p<0.05. The effect of age and gender on the 
site of fall was further analyzed by the independent sample t-test.

RESULTS 

The study included 31 female (47.7%) and 34 male (52.3%) pa-
tients. The mean age of the population was 79.1±6.7 (range, 54–
90 years). The mean body mass index (BMI), weight, and height 
were 23.8±4.1 kg/cm2, 62.35±12.2 kg, 161.85±8.2 cm, respective-
ly. BMI ranged between 16.6 and 38.94 kg/cm2, weight ranged 
between 37 and 106 kg, and height ranged between 140 and 180 
cm. Thirty-six of the hip fractures were on the left side. Most of 
the fractures occurred on the non-dominant side (n=45; 69.2%). 
Mean total duration of hospital stay was 12.6±6.3 days.

Ambulation level before fracture, presence of comorbidities, fall 
frequency, smoking, and alcohol consumption were analyzed. 
Descriptive characteristics of patients are shown in Table 1. Table 
2 presents the distribution of selected variables.

Of the 65 patients with hip fracture, only 17 patients (26.2%) pre-
viously had dual X-ray absorptiometry evaluation. Seven patients 
were undergoing osteoporosis treatment; eight patients were 
undergoing vitamin D and calcium replacement. Osteoporosis 
treatment was not initiated in 50 patients before the fracture. 
Twenty-four patients reported a history of fragility fracture. 

Most of the fractures occurred indoors (n=45; 69.2%). Fifteen pa-
tients fell in the living room, which was the most common site. 

Only one patient fell in the kitchen (1.5%). Figure 1 represents 
the detailed distribution of the sites of fracture. We performed 
further analysis to evaluate the effect of age and gender on the 
site of fall. When we compared the age of indoor and outdoor 
falls, there was a statistically significant difference (p value=0.001; 
95% CI: 2.97–10.37). The patients who fell outdoors tended to be 
younger (mean age: 74.3±8.2 years; range, 54–86) than the pa-
tients who fell indoors (mean age: 81±6.5; range: 64–90). When 
we compared the effect of gender on the site of fall, there was a 
statistically significant difference; outdoor falls were more com-
mon in male patients (p value=0.02)

The incidence of the hip fractures according to seasons was as 
follows: 38% in winter (n=25), 25% in autumn (n=16), and 18.5% 
in spring and summer (n=12). Of all the fractures, 73.8% (n=48) 
occurred during the day between 06:00 am and 18:00 pm. Frac-
tures were most frequent in the afternoon (n=27; 41.5%). More 
than half of the patients were admitted to a healthcare center in 
2 hours after the fall. Admission time was more than 24 hours in 
only three patients (4.6%). Ten patients were operated within 24 
hours of admission; 25 patients were operated after three days 
of admission. 

DISCUSSION

In this study, we aimed to investigate characteristics of fall that re-
sulted in osteoporotic hip fracture. To our knowledge, our study 
was the first to examine the period between the fall and surgery. 
According to our results, most of the falls occurred indoors and 
during the day. The emergency of the case was easily recognized 
by the patient, and most patients were admitted to the health-
care center in less than 2 hours. However, 24 (36.9%) patients 
could not be operated within 72 hours due to preoperative con-
sultations of the patients with regard to co-morbidities. 

Costa et al. (7) examined the characteristics of osteoporotic frac-
tures in women in a global longitudinal study. This multination-
al study provided data on when, where, and how osteoporotic 
fractures occurred. Despite the large study population, the data 

Demographic variable  Number 

Age 

 <65 5

 65-74 11

 75-85 36

 >85 13

Gender

 Female 31

 Male 34

Educational status 

 Primary school or less 49

 Elementary school 15

 High school and more  1

Table 1. Descriptive characteristics of patients 
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on the characteristics of the fracture mechanism was relatively 
rough. The authors investigated only seasonal variation, out-
door–indoor distribution, and fall mechanism. 

Schwartz et al. (8) studied the characteristics of fall and hip frac-
ture risk in elderly men in the United States. They mainly analyzed 

the orientation of fall and reported that hitting the hip/thigh dur-
ing fall was associated with an increased risk of fall. The site and 
time of fall were out of the scope of this study.

Gemalmaz and Oge (9) documented that knowledge and aware-
ness regarding osteoporosis among rural Turkish women were 
low, particularly in the older age groups. Another study regarding 
the knowledge of osteoporosis in Turkish patients documented 
that only 54% of the patients undergoing treatment were aware 
of their disease (10). Likewise, one of the most striking results of 
this study is that although 24 patients had a history of fragility 
fracture, only 17 underwent DXA investigation; 15 patients were 
under osteoporosis treatment when fracture occurred. Therefore, 
appropriate educational programs on osteoporosis should be 
planned to target mainly geriatric population.

There are different definitions of fall in the literature (11-13). Chu 
defines fall as “an event that results in a person coming to rest 
unintentionally on the ground or other lower levels not due to any 
intentional movement, significant intrinsic event (e.g., stroke), or 
extrinsic force”. The annual prevalence rates for low-impact falls 
were within the range of 0.217–0.625 in Western cohorts (1). In in-
dividuals aged over 75 years, low-energy trauma was responsible 
for more than 80% of all fractures. The risk of falling increases 
with aging and approximately 90% of the hip fractures result from 
low-energy fractures (14, 15). However, only 1% of the falls in el-
derly result in hip fracture, suggesting that circumstances of fall 
affect the likelihood of fracture (14).

Bergström et al. (6) analyzed fracture mechanism in men and 
women aged 50 years and above using a 12-year population-
based injury register. They reported an indoor predominance of 
hip, pelvic, and vertebral fractures. Another recent study investi-
gated the mechanism of hip fracture in Nigeria. They analyzed all 
hip fractures in all age groups from hospital records. Eighty-six 
percent of the hip fractures resulting from low-energy falls oc-
curred indoors (16). Costa et al. (7) examined the site and time of 
osteoporotic fractures in women in a longitudinal cohort. How-
ever, they reported fairly even distribution of the sites of fracture 
between indoors and outdoors when the hip fracture is taken into 
account. The study population of this cohort comprised ambula-
tory women as they were recruited from the primary care regis-
try that may explain the even distribution of fracture sites. In our 
study, almost twice the number of patients fell inside their home 
as that who fell outside their home (n=45; 69.2%); this finding was 
consistent with those of the previous studies. This may be due 
to the decreased socialization of patients with increasing age. 
In this study, the most frequent site inside the house where falls 
occurred was the living room. There are possible explanations 
for increased falls in the living room. First, the living room is pos-
sibly that part of the house where an elderly individual spends 
most of her/his time. Second, sessions of sitting without moving 
and making quick transitions may occur in the living room. For 
example, reading on a sofa for some time and standing up to 
attend the ringing phone may cause dizziness and falls. Third, 
the fear of falling of elderly may be least in the living room com-
pared with that in the other parts of the home such as stairs and 
bathroom. Decreased self-attention for falling may increase the 
risk of falling. 

Selected variable Number (%) 

Body mass index

 <19 6 9.2

 19-25 42 64.6

 >25 17 26.2

Ambulation level

 FAS Grade  1 1 1.5

 FAS Grade  2 1 1.5

 FAS Grade  3  4 6.2

 FAS Grade  4 27 41.5

 FAS  Grade  5 32 49.3

Comorbidities 

 1 33 50.8

 2 21 32.3

 >2 11 16.9

Fall frequency 

 Less than once a year  39 60

 More than once a year 26 40

Smoking 

 Current  smoker 5 7.7

 Ex-smoker 11 16.9

 Non-smoker 49 75.4

Total 65 

FAS: functional ambulation scale

Table 2. Distribution of selected variables

Figure 1. Represents the detailed distribution of the sites of fracture
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We also analyzed the effect of gender and age on the site of fall. 
There was a statistically significant relationship between increas-
ing age and site of fall. The older patients tend to fall inside while 
younger patients tend to fall outside the house. This is possibly 
because of decreased socialization with increasing age. We also 
found statistically relevant relation between gender and site of 
fall. Males are at a higher risk of outdoor falls, whereas females 
have an increased likelihood of indoor falls. This may be a clue 
when informing osteoporotic patients regarding fall risk, particu-
larly if the time for each patient is limited in one’s osteoporosis 
clinic. More effort may be spent on risk factors outside the house 
when dealing with male patients. On the other hand, female pa-
tients may be informed mostly regarding indoor risk factors dur-
ing the osteoporosis follow-up. 

The question of when fractures occurred is investigated mainly 
from the seasonal point of view in the literature. The effect of 
seasons on hip fracture is under debate. Despite studies report-
ing seasonal increases in hip fracture (7, 17, 18), constant sea-
sonal variation was also reported (6). Our study was conducted 
throughout the year, and the number of fractures were highest 
in winter. Bergström et al. (6) stated that the number of hours of 
day/daylight was not important for fractures in patients aged 50 
years and above. However, falls resulting in hip fracture appeared 
to be slightly more frequent during the day in our study (n=48; 
73.8%). Daylight means more time spent awake in addition to in-
creased risk of falling. This may explain the tendency of hip frac-
ture to occur during the day in our study. 

To our knowledge, this study is the first to examine the period be-
tween the fall and the surgical treatment. Forty-three patients (66.2%) 
were admitted to the healthcare center in less than 2 hours. The in-
ability to stand up or to bear weight on the affected hip helps the 
patient to easily recognize the emergency of the situation. Although 
patients were promptly admitted to the hospitals, 41 patients were 
operated (62.1%) after 48 hours of hospital admission. This delay is 
probably due to the efforts for the stabilization of comorbidities of 
the patient. Hip fracture teams that are similar to stroke teams may 
be organized in emergency units to decrease the time until opera-
tion, particularly in reference hospitals. None of the patients pre or 
post-operatively died after the admission to the hospital.

One of the limitations of this study is the limited number of pa-
tients. It is obvious that careful preoperative assessment and an-
esthetic plan together with necessary consultations are vital in this 
kind of a geriatric group. This may explain why it was not possible 
to perform emergency surgery in hip fractures. Further studies are 
needed to indicate the differences between the patients who are 
operated within the first 24 hours and the remaining patients.

CONCLUSION

In the light of our results, we may conclude that hip fractures tend 
to occur indoors and during the day in Turkish elderly. Educa-
tional programs may be introduced focusing on the awareness 
of geriatric patients regarding osteoporosis and fractures. Indoor 
precautions to prevent falls and fractures may be integrated to 
routine geriatric follow-up. Early diagnosis and treatment of os-
teoporosis as well as increasing self-attention for falling, individu-
alizing fall prevention strategies may decrease the incidence of 
falls and hip fracture. 

Ethics Committee Approval: Ethics committee approval was received 
for this study from the ethics committee of Pamukkale University.

Informed Consent: Written informed consent was obtained from pa-
tients who participated in this study. 

Peer-review: Externally peer-reviewed. 

Author Contributions: Concept - F.K.; Design - F.K., M.A., E.K., M.B., 
M.S.; Supervision - F.K., M.B., M.S.; Resources - F.K., M.B., M.A., E.K., 
M.S.; Materials - F.K., M.A., E.K.; Data Collection and/or Processing - F.K., 
M.A., E.K.; Analysis and/or Interpretation - F.K., M.B., M.A., E.K., M.S.; 
Literature Search - F.K., M.A., E.K.; Writing Manuscript - F.K., E.K.; Critical 
Review - F.K., M.B., M.S.

Conflict of Interest: No conflict of interest was declared by the authors.

Financial Disclosure: The authors declared that this study has received 
no financial support.

REFERENCES 

1.  Morrison A, Fan T, Sen SS, Weisenfluh L. Epidemiology of falls and 
osteoporotic fractures: a systematic review. Clinicoecon Outcomes 
Res 2013; 5: 9-18.

2.  Royal College of Physicians. Osteoporosis: clinical guidelines for 
prevention and treatment. London: Royal College of Physicians of 
London, 1999.

3.  Kanis JA. Assessment of fracture risk and its application to screening 
for postmenopausal osteoporosis: a synopsis of the WHO report. 
WHO Study Group. Osteoporosis Int 1994; 4: 368-81. [CrossRef]

4.  Melton LJ, Chrischilles EA, Cooper C, Lane AW, Riggs BL. Perspec-
tive. How many women have osteoporosis? J Bone Miner Res 1992; 
7: 1005-10. [CrossRef]

5.  Akçay S, Satoğlu İS, Çabuk H, Turan K. Intertrokanterik Fe-
mur Kırığının İntramedüller Çivi ile Fiksasyonunda Kompresyon 
Vidasının Pelvi içine Migrasyonu. JAREM 2013; 3: 44-6.

6.  Bergström U, Björnstig U, Stenlund H, Jonsson H, Svensson O. 
Fracture mechanisms and fracture pattern in men and women aged 
50 years and older: a study of a 12-year population-based injury 
register, Umeå, Sweden. Osteoporos Int 2008; 19: 1267-73. [Cross-
Ref]

7.  Costa AG, Wyman A, Siris ES, Watts NB, Silverman S, Saag KG, 
et al. Where and How Osteoporosis-Associated Fractures Occur: 
An Analysis from the Global Longitudinal Study of Osteoporosis in 
Women. PLoS One 2013; 8: e83306. [CrossRef]

8.  Schwartz AV, Kelsey JL, Sidney S, Grisso JA. Characteristics of falls 
and risk of hip fracture in elderly men Osteoporos Int 1998; 8: 240-
6. [CrossRef]

9.  Gemalmaz A, Oge A. Knowledge and awareness about osteopo-
rosis and its related factors among rural Turkish women. Clin Rheu-
matol 2008; 27: 723-8. [CrossRef]

10.  Kutsal YG, Atalay A, Arslan S, Başaran A, Cantürk F, Cindaş A, et al. 
Awareness of osteoporotic patients. Osteoporos Int 2005; 16: 128-
33. [CrossRef]

11.  Nevitt MC, Cummings SR, Kidd S, Black D. Risk factors for recurrent 
nonsyncopal falls. A prospective study. JAMA 1989; 261: 2663-8. 
[CrossRef]

12.  O’Loughlin JL, Robitaille Y, Boivin JF, Suissa S. Incidence of and risk 
factors for falls and injurious falls among the community-dwelling 
elderly. Am J Epidemiol 1993; 137: 342-54.

13.  Berg WP, Alessio HM, Mills EM, Tong C. Circumstances and conse-
quences of falls in independent community-dwelling older adults. 
Age Ageing 1997; 26: 261-8. [CrossRef]

14.  Faulkner KA, Cauley JA, Studenski SA, Landsittel DP, Cummings 
SR, Ensrud KE, et al. Study of Osteoporotic Fractures Research 

113
Koçyiğit et al.
Falls in Hip Fracture. JAREM 2015; 5: 110-4

http://dx.doi.org/10.1007/BF01622200
http://dx.doi.org/10.1002/jbmr.5650070902
http://dx.doi.org/10.1007/s00198-007-0549-z
http://dx.doi.org/10.1007/s00198-007-0549-z
http://dx.doi.org/10.1371/journal.pone.0083306
http://dx.doi.org/10.1007/s001980050060
http://dx.doi.org/10.1007/s10067-007-0777-9
http://dx.doi.org/10.1007/s00198-004-1678-2
http://dx.doi.org/10.1001/jama.261.18.2663
http://dx.doi.org/10.1093/ageing/26.4.261


Group Lifestyle predicts falls independent of physical risk factors 
Osteoporos Int 2009; 20: 2025-34. [CrossRef]

15.  Youm T, Koval KJ, Kummer FJ, Zuckerman JD. Do all hip fractures 
result from a fall? Am J Orthop (Belle Mead NJ) 1999; 28: 190-4.

16.  Onwukamuche C, Ekezie J, Anyanwu G, Nwaiwu C, Agu A. Mecha-
nisms of hip fracture in Owerri, Nigeria, and its associated variables. 
Ann Med Health Sci Res 2013; 3: 229-32. [CrossRef]

17.  Lofthus CM, Osnes EK, Falch JA, Kaastad TS, Kristiansen IS, Nords-

letten L, et al. Epidemiology of hip fractures in Oslo. Norway Bone 

2001; 29: 413-8. [CrossRef]

18.  Rogmark C, Sernbo I, Johnell O, Nilsson JA. Incidence of hip frac-

tures in Malmö, Sweden, 1992-1995. A trend-break Acta Orthop 

Scand 1999; 70: 19-22. [CrossRef]

114
Koçyiğit et al.

Falls in Hip Fracture. JAREM 2015; 5: 110-4

http://dx.doi.org/10.1007/s00198-009-0909-y
http://dx.doi.org/10.4103/2141-9248.113667
http://dx.doi.org/10.1016/S8756-3282(01)00603-2
http://dx.doi.org/10.3109/17453679909000950



