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Abstract  
  Background: Prevalence of fall-related mortality is rising in the elderly population. Falling is one of the caus-
es of the murderous and non-murderous injuries in the elderly population which can lead to disability, depend-
ence and decline of quality of life. Fractures constitute a major part of the fall-related injuries. The present study 
is designed to investigate the prevalence of fall-related risk factors of fractures in the Iranian elderly population.  
  Methods: This descriptive study was performed on 240 elderly adults (aged 72.24±8.81 years) referred to Teh-
ran hospitals in 2011 with wrist, femoral and proximal humeral fractures, using a questionnaire designed for this 
purpose.  
  Results: Ninety four (39.2%) cases were males and 146 (60.8%) were females. Slipping was the most preva-
lent mechanism of falling with the rate of 26.9% followed by falling from height and falling outdoors. Femur 
was the most frequently injured site (57.5%) while wrist and humerus were the next sites to be injured. Only 
7.5% of the cases lived in a safe environment while in 37.2% and 55.2% cases, home environment was partly 
safe and non-safe, respectively.  
  Conclusion: Fall-related fractures in the studied population is related to cardiovascular and  musculoskeletal 
disorders, low level of physical activity and ignorance of safety principles but, the prevalence of neurologic dis-
eases and drug and alcohol abuse, which have been mentioned as relevant risk factors in some studies, was very 
low in this population. 
 
  Keywords: Fall, Fracture, Elderly, Risk Factors. 
________________________________________________________________________ 

 
 
Introduction 
Prevalence of falling and fall-related inju-

ries and its mortality in the elderly popula-
tion is increasing. One-third of the elderly 
experience falling at least once a year and 
two-third of them will have another fall in 
six months (1,2). Falling is one of the caus-
es of the murderous and non-murderous 

injuries in the elderly population. Twenty 
to thirty percent of the elderly having mod-
erate to severe fall-related injuries will be 
eventually stricken by disability, loss of 
independence in ADL (activities in daily 
living), decline of quality of life, early resi-
dence in elderly nursing centers, or even 
fall-related mortality (such as pulmonary 
embolism, infections, etc.) (3) 
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Falling is a multifactorial phenomenon. 
Previous studies have categorized the rele-
vant factors as intrinsic and extrinsic risk 
factors. Gender, muscular weakness, histo-
ry of falling, balance and gait impairment, 
sensory deficits such as somato-sensory, 
vestibular and visual (1,2,4,6,7) impair-
ment, chronic disease such as Parkinson, 
cardiovascular diseases and arthritis, diffi-
culty in ADL performance, depression, 
cognitive impairment, physical fitness and 
age more than 80 years (2,6), constitute in-
trinsic risk factors. Among extrinsic risk 
factors, drug abuse, environmental factors, 
alcohol overuse, ignorance of safety princi-
ples, use of inappropriate shoes, dressing, 
aiding instruments and home design and 
decoration, seem to be the most important 
ones (8,9). Fractures including pelvic, fem-
oral, arm and forearm fractures constitute 
42% of fall-related injuries. Fall-related 
fractures are the most prevalent causes of 
mortality in cases above 60 years old which 
can negatively affect their quality of life 
(3,5). 

The purpose of this study is to investigate 
the prevalent fall-related fractures risk fac-
tors in the elderly people referred to Tehran 
hospitals in the year 2011. 

 
Methods 
This descriptive study investigated the 

prevalence of fall-related fractures’ risk 
factors in 240 elderly persons older than 60 
years referred to Akhtar, Sina and Shafa 
hospitals in 2011 for the fractures of wrist, 
femur and proximal humerus. Non-fall 
fractures such as those following other 
traumas and pathologic carcinogenic and 
padget disease fractures were excluded 
from this study. The elderly meeting the 
requirements of the inclusion criteria were 
recruited into the study after getting famil-
iar with the details of this study and signing 
the informed consent form approved by the 
medical ethics committee of Shahid 
Beheshti Medical University. 

A special purpose questionnaire exploring 
the risk factors of fall-related fractures was 
filled by the examiner based on the pa-

tients’ medical records and their response 
to the questions about their living environ-
ment. The data extracted from the ques-
tionnaire were used to describe the studied 
variables by descriptive statistics. The 
questionnaire was developed based on the 
“Comprehensive Post-Fall Evaluation 
Tool” and included questions on intrinsic 
and extrinsic fall-related fractures’ risk fac-
tors and was accompanied by a home 
checklist.  The validity of the questionnaire 
was assessed as context validity. For this 
purpose, the first draft of the questionnaire 
was exposed to 10 specialists from different 
relevant fields of rehabilitation, orthope-
dics, neurology and ergonomics and their 
comments about the questionnaire were 
taken into account. To test the reliability of 
the questionnaire, the responses of 30 sub-
jects in a 2 to 3 week interval to the includ-
ed questions were compared.  

The studied variables included intrinsic 
risk factors of sensory and cognitive defi-
cits, disabilities, neurologic and orthopedic 
diseases, level of physical activity (ADL) 
and extrinsic risk factors of drug use (ex-
cluding vitamins and common cold drugs), 
use of narcotic substances, malnutrition and 
home environment hazards. Gender was 
also considered as a potential risk factor. 

The medical history and records of all the 
elderly patients referred to the mentioned 
hospitals by wrist, femur and proximal 
humerus fracture as the chief complaint 
were studied. Those who met the inclusion 
criteria were recruited into the study and 
there was no sampling process. In cases of 
cognitive disorders (Alzheimer disease, 
dementia, etc. which were judged from the 
patients’ medical records), the question-
naire was filled according to the statements 
of the patients’ family members.  

Osteoporosis was diagnosed with the con-
firmation of the specialist. The required and 
standard milk and dairy intake was consid-
ered as 3 glasses (750cc) for adults (22). 
Appropriate home environment was con-
sidered as an environment with adequate 
lighting and firm handholds and stair rails. 
The subjects were considered as hypoactive 
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Table 1. Prevalence of wrist, femur and proximal humerus fractures based on falling mechanism 

Total Femur Humerus Wrist Fracture Site  
 
 
 
 

Falling 
Mechanism 

Number 
(percent) 

Number  
(percent) 

Number  
(percent) 

Number  
(percent) 

60(26.1%) 36(26.8%) 0(0%) 24(27.3%) Fall from height 
39(17%) 24(17.9%) 1(12.5%) 14(15.9%) Falling outdoors 

62(26.9%) 27(20.1%) 4(50%) 31(35.2%) Slipping 
12(5.2%) 10(7.5%) 0(0%) 2(2.3%) Getting out of bed 
30(13%) 13(9.7%) 2(25%) 15(17%) Bathing 
8(3.5%) 8(6%) 0(0%) 0(0%) Changing clothes 
4(1.7%) 4(3%) 0(0%) 0(0%) Ankle sprain 

15(6.5%) 12(9%) 1(12.5%) 2(2.3%) Stumbling 
 

Table 2. Prevalence of wrist, femur and proximal humerus fractures based on medical conditions 
Total Femur Humerus Wrist variable 

Number (percent) Number (percent) Number (percent) Number (percent) 
50(100%) 29(58%) 4(8%) 17(34%) Diabetes 

119(100%) 69(58%) 5(4.2%) 45(37.8%) Hypertension 
28(100%) 15(53.6%) 1(3.6%) 12(42.9%) Hypotension 
70(100%) 31(44.3%) 3(4.3%) 36(51.4%) Bone fracture 

137(100%) 65(47.4%) 6(4.4%) 66(48.2%) osteoporosis 
4(100%) 3(75%) 0(0%) 1(25%) Parkinsonism 
8(100%) 6(75%) 1(12.5%) 1(12.5%) dementia 

12(100%) 11(91.7%) 1(8.3%) 0(0%) Stroke 
3(100%) 2(66.7%) 0(0%) 1(33.3%) epilepsy 

171(100%) 97(56.7%) 7(4.1%) 67(39.2%) Visual deficiency 
57(100%) 45(78.9%) 0(0%) 12(21.1%) Auditory deficiency 

if having less than 4 hours of IADL (22). 
Body mass index (BMI) of less than 20, 
between 20 and 24.9 and above 25 were 
considered as thin, normal and fat, respec-
tively (22). A home checklist was filled by 
the examiner (trained occupational thera-
pist) to assess the home environment of the 
subjects. Fifteen questions were included in 
the checklist on stairs path and rails, home 
lighting, floor covering, bath equipment 
and shelves height. A positive score was 
denoted for each positive (appropriate) 
condition and no score for any negative 
condition. Each subject received a score 
between 0 and 15 based on his/her home 
environment. Those with scores less than 8 
were considered as living in a non-safe 
home environment while, scores between 9 
and 11 and scores above 11, were consid-
ered as partly safe and safe environments, 
respectively.   

 
 
Statistical analysis 
Mean, standard deviation and frequency 

percentage of the data were used as central 
and dispersion indices to describe the find-
ings of the study. SPSS version 18 was 
used as the statistical software. 

 
Results 
Two hundred and forty subjects with 

mean (± standard deviation) age and BMI 
of 72.24±8.81 years and 24.79±5.56 kg/m2, 
respectively, with wrist, femur or proximal 
humerus fracture following a fall were re-
cruited into the current study. Ninty four 
subjects (39.2%) were male and 146 
(60.8%) were female. Table 1 illustrates the 
prevalence of different fracture sites based 
on the falling mechanism.  

As shown in table 1, slipping was the 
most prevalent (62 cases, 26.9%) mecha-
nism of falling followed by falling from 
height and falling occurring outdoors. Fe-
mur fracture was the most frequent one 
with the rate of 138 cases (57.5%) and 
wrist and proximal humerus were next 
prevalent ones. 
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Table 3. Prevalence of some musculoskeletal, neurologic and psychological  
disorders in the studied cases 

Number (percent) variable Number (percent)variable 
126(55.3%) Knee pain 70(29.9%) Previous bone fracture 
14(5.9%) Psychological problems25(10.9%) dislocation 
59(25.5%) Attention disorders 137(59.3%) osteoporosis 
20(8.7%) Orientation disorders 125(56.8%) Arthritis 
53(23.1%) Memory deficit 14(6.2%) Muscular atrophy 

  30(13.9%) Limited ROM 
 

 
Table 4. Medication, drug abuse and alcohol consumption rate in the studied cases 

Number 
 (percent) 

VariableNumber 
 (percent) 

Variable 

11(4.8%) Drug abuse59(25.4%) smoking 
113(47.7%) medication2(0.9%) Alcohol consumption

 
Table 5. Rate of dairy uptake and physical activity in the studied cases 

Number (percent) VariableNumber (percent)Variable 
64(28.1%) Nutrition and di-

gestion disorders
156(68.1%)Regular dairy uptake

67(29.3%) Regular exerciseOne (58.2%)Level of dairy uptake 
(number of glasses) Two (35.4%)

26(12.2%) Physical activity 
more than 4 hours 

Three (5.7%)
Four (0.6%)

 

Another factor studied in this project was 
the prevalence of some potentially related 
medical conditions in the elderly patients 
the result of which is demonstrated in Table 2. 
Table 3 shows the prevalence of musculo-

skeletal, neurologic and psychological disor-
ders in the studied subjects. Six patients with 
psychological disorders had depression and 
three had the diagnoses of anxiety. 

Narcotics and alcohol use, nutritional state, 
and physical activity level of the subjects are 
demonstrated in Tables 4 and 5, respectively. 

Evaluation of the safety conditions within 
home environment of the patients revealed 
that only 18 (7.5%) subjects lived in a safe 
environment while, 90 (37.2%) and 132 
(55.2%) cases had a partially safe and non-
safe home environments, respectively. 

 
Discussion 
Fractures (including fall-related ones) are 

among major causes of disability and mortali-
ty in the elderly subjects. The rate of such 
fractures is increasing which emphasizes the 
need to explore its prevention (1). The very 

first step towards this goal might be the 
recognition of interfering factors. This study 
was performed to investigate the relevant 
factors contributing to such fractures in the 
elderly Iranian population.  

60.8% of the subjects were female; and 
males constituted 39.2% of the patients of our 
study. Kato et al. in a study on 6420 elderly 
subjects reported that female elderly subjects 
both have more falling rate and in case of 
falling, are more susceptible to fracture (23). 
The reason might be osteoporosis, muscular 
weakness and lower level of physical activity 
in women comparing men.   

Noting the mechanism of falling, slipping 
was the most frequent one. Falling from 
height, falling in the bathroom, stumbling, 
falling while getting out of the bed, while 
dressing and following ankle sprain was the 
order of other frequent mechanisms. About 
one fifth of the falls occurred outdoors. These 
finding are compatible with those of Formiga 
et al. who found 70% of the falls occurring 
indoors. One reason might be that the elderly 
people spend most of their time indoors (20). 
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The most frequent site of fracture following 
falls, was femur which is consistent with 
some other studies (15,18). Niktab reported 
that pelvic fracture constitutes half of all fall-
related fractures in elderly subjects (22). One 
possible explanation for the frequent inci-
dence of femur and pelvic fractures in the 
elderly subjects might be the mechanism of 
their falls and how they react to falling. These 
subjects are usually incapable of showing an 
efficient compensatory response to balance 
perturbations due to their functional disabili-
ties and slow reactions. For example, they 
might not be able to utilize outstretching their 
arms to prevent falling on their legs as fast as 
younger adults do. Thus, it is not surprising 
that wrist fractures are not so common in this 
group of subjects.  

Bases on our findings, about one fifth of the 
subjects were stricken by diabetes type II. 
Other studies have revealed that diabetes can 
increase fracture risk by 1.4 to 1.7 times with-
out altering BMI. Diabetes affects the osseous 
tissue by different mechanisms such as obesi-
ty, sedimentation in collagen fibers, renal 
dysfunction, microangiopathy and chronic 
inflammation (25,27).   

More than half of the subjects had cardio-
vascular problems in their medical history. 
Most of the studies such as that of Hansen, 
have introduced cardiovascular disorders as 
important fall-related fractures’ risk factors 
(21). In the presence of such diseases, cerebral 
circulation might be corrupted. This can lead 
to reduced consciousness and loss of balance, 
the result of which can be falling (28).  Other 
researchers have shown that male and female 
patients with sub-clinical cardiovascular dis-
eases are in risk of losing bone mass, osteopo-
rosis and fracture, 6 and 4 times more than 
healthy people, respectively (29). 

The results of this study are compatible with 
those introducing osseous disorders and ar-
thritis and muscular weakness as major risk 
factors of fall-related fractures (11-14). Any 
disorders in the musculoskeletal system may 
lead to instability and increased risk of falling. 
Osteoporosis, which is so prevalent in the 
elderly, is usually accompanied by balance 
disorders, reduced range of motion and pain. 

All these factors make the osteoporotic sub-
jects more vulnerable to fall. It has been 
shown that patients with history of previous 
falls are more likely (up to three times) to 
experience future falls. This might be origi-
nated from multiple intrinsic factors (2,3, 
24,26). Formiga et al reported that 22% of 
patients with femoral fracture had a history of 
previous fall.  

Almost all of the subjects in our study were 
free from neurologic disorders. A previous 
study in Iran had claimed that, due to the low 
rate of neurologic diseases in the elderly with 
history of fracture following fall, these factors 
might not be considered as relevant risk fac-
tors (22). It should be noted that this relation-
ship might be different in elderly with other 
characteristics such as being significantly 
older since there are studies suggesting neuro-
logic disorders as relevant risk factor for fall-
related fractures (2,3,31). It is worth noting 
that patients with sensory or motor neurologic 
dysfunction are reluctant to participate in 
physical activities and tend to perform motor 
tasks with lower speeds. These accommoda-
tions can reduce the risk of fracture in these 
patients. This is not controversial with the 
significance of accurate function of the neural 
system to maintain balance and prevent falls 
but is indicative of compensatory motor strat-
egies utilized by these patients in expense of 
loss of normal function, agility and independ-
ence. Otherwise, misdiagnosis might be an-
other factor to consider in this regard. 

Visual and auditory disorders were prevalent 
in our patients which is compatible with the 
previous studies (10,12,13). The most im-
portant role of these sensory systems is to 
determine the body posture and its relation to 
the environment and recognizing the challeng-
ing factors in the environment. That is why 
any disorders in these systems may perturb 
body stability and increase the risk of falling 
and fracture (2,32). 

The most prevalent cognitive disorder in the 
studied subjects was attention deficit. Other 
psychological disorders such as depression, 
orientation and memory deficits were also 
present with lower rates. Cognitive disorders 
like reduced level of attention, disturbed 
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judgment, depression and anxiety, might all 
affect body balance both directly and indirect-
ly (by reducing physical activity level and 
becoming secluded) (1,2). 

Smoking and drug abuse can reduce BMD 
and increase fracture risk. In this study, the 
rates of smoking and drug abuse were 25% 
and 5%, respectively which is comparable 
with other studies (7,22). The rate of alcohol 
consumption was almost zero while some 
other studies have reported different results. 
This noticeable difference might go back to 
religious believes in Iran which keeps people 
away from alcohol consumption. Another 
probability to be considered is that some pa-
tients might not have reported this item in full 
honesty because of cultural considerations. 

Almost half of the patients reported consum-
ing drugs. Several studies have shown a 
strong relationship between drug use (more 
than 4 types) and fall-related fractures (33). 
The most relevant ones have been reported to 
be anti-depressants and psychotic drugs. It 
should be considered however that, most of 
these studies were descriptive, retrospective 
and controlled which makes them unable to 
yield cause and effect relationship. Some 
researchers believe that this relationship goes 
back to the co morbidities present in these 
patients for which drugs are prescribed, not 
the drug effect itself (20). 

Only less than half of the subjects were tak-
ing more than one glass of milk a day. In 
Niktab’s study, it was also reported that Irani-
an elderly with history of falling and fracture, 
dairy consumption is less than what is be-
lieved to be needed (22). Regular calcium 
supplement uptake was not as recommended 
in most of the patients, either. There are stud-
ies denying any significant difference between 
calcium uptake in elderly with fall-related 
fractures and matched controls (22). It should 
be noted that calcium uptake level might 
reflect the need for its supplementary con-
sumption and indirectly point to the problems 
such as low BMD in those taking more calci-
um. Since BMD is not measured in our pa-
tients, direct judgment is not possible here. 

Less than one third of the studied patients 
reported regular physical activities prior to 

falling and fracture. Physical activity is a 
major part of healthy life style and preventive 
programs for the elderly which keeps neuro-
muscular performance, balance and reactive 
responses efficient (1,2,7,23). Keegan et al 
has reported that regular physical activity can 
reduce the risk of fall-related fractures (7). 
Since many fractures have been reported to 
occur during strenuous or secondary physical 
activity, it is worth mentioning that some 
physical activities have the potential to in-
crease fall risk. 

According to the findings of this study, 
home environment was unsafe in more than 
half of the patients and only 7.5% of the pa-
tients with fracture were living in safe homes. 
Previous studies have also emphasized the 
role of home environment safety in the deter-
mination of fall risk (13,16,17,22). Since most 
falls occur during common daily activities 
such as transitions and more than half of them 
occur indoors, standardizing home environ-
ment based on safety rules, is a major part of 
the preventive fall program (8,11,19). Some 
of the risk factors in this regard are floor ob-
stacles, wires and cables in the path, small 
rugs which can easily move, lack of proper 
handhelds in the bathrooms and staircases, 
slippery bathroom and kitchen floors, inap-
propriate furnishing and lighting. 

 
Conclusion 
The findings of the current study reveal that 

risk factors of fall-related fractures in elderly 
population resident in Tehran are mostly the 
same ones as mentioned in other elderly popu-
lations. These factors include cardiovascular 
and musculoskeletal disorders, low level of 
physical activity and unsafe home environ-
ment; but neurologic diseases and alcohol 
consumption rates were so lower than those 
reported in most other studies that we cannot 
suggest them as suspicious risk factors for 
fall-related fractures in the studied population. 
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