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Objective. Older men and women have higher risk of fall due to various 
factors. Among Palestinian older adults fall history yet to be studied in 
terms of prevalence and correlates. The primary objective of this study 
is to determine the prevalence of fall and the differences between fallers 
and non-fallers among a group of Palestinian older living in rural areas 
in Southern West Bank region of Hebron. 
Methods. The study included 142 participants from two villages: Se’ar 
and Bani Na’em, Hebron governance. Demographic variables and fall 
history was collected. Anthropometric measurement were used to as-
sess nutritional status; physical function was assessed. Geriatric scale 
for depression and Montreal cognitive assessment test. 
Results. 51.7% of study participants were females, the mean age 
69.5 ± 5.7 years old. Positive fall history was present among 11.7% 
mostly females. Significant relationship was found between fall and 
larger waist and hip circumference, cognitive impairment, higher lev-
el of dependency and slower performance in time up and go (TUG) 
p < 0.05.
Conclusions. Fall history has considerable prevalence among the 
study sample and it is correlated with nutritional status, cognitive and 
physical function. 

Key words: fall history, cognitive impairment, muscle function, older 
adults 

INTRODUCTION

There is Global increase in aging people (population ≥ 65) worldwide by 
3% from 1950 to 2009  1. In 2015, aging population was 8.5% of total 
population 2. According to Palestinian Bureau of statistics life expectancy 
for Palestinian males is 72.1 y and for females 75.2 y 3. Due to high fertility 
rate and high proportion of younger population, older Palestinian popula-
tion ≥ 65 was only 2.9% of total population in 2000 4. Aging population 
face higher risk of falls with consequent severe injury disability, decreased 
functional capacity and increased health cost 5. It is estimated that 6% of 
falls in older will lead to fracture 6. Rate of fall in some population may be 
as high as 30% 7. History of falls in elder Palestinians has not been studied 
before.
Risk factors for falls include impairment in sensory, muscle function and 
cognition, specific diseases and medication use  8. Factors like gait, 
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balance and muscle strength all have been associated 
with risk of fall 9. Moderate to severe cognitive problems 
are associated with double risk falling  10. In addition, 
depressive symptoms increase the risk of fall in older 
people 11.Combined physical and cognitive decline can 
lead to higher risk of fall 12. 
The double burden of obesity and sarcopenia increase 
the risk of fall in elder population. Sarcopenia is gradual 
decrease in muscle strength and function. Declined 
muscle mass is replaced by fat tissue with consequent 
increase in obesity 13. Sarcopenic individuals have 60% 
increases in the odds of falling in meta-analysis of stud-
ies on older ≥ 65 14. On the other hand, obese people 
expressed more fear of falling and higher risk of falling, 
in addition, to significant association between waist cir-
cumference and fall 15.
Various measures of physical functions have been used 
to track the wellbeing of older population including ba-
sic and instrumental activities of daily living (ADLs and 
IADLs), physical performance measures gait speed, 
timed up and go (TUG), chair stand test and other 
measures, and muscle function tests such as hand grip 
that were scarcely studied in relation to fall risk  16,17. 
More studies using physical functions in relation to fall 
risk are needed. For example, grip strength is used 
as a biomarker to reflect aging and body function as 
it related directly to muscle strength for both sick and 
healthy older people 18. Another example, ADL which is 
used to assess dependence on other caring party and 
independent functioning in ones’ environment 19.
Mild cognitive impairment (MCI) which is considered a 
transition stage between normal aging and dementia 
and is associated with two fold increase in falls risk 20. 
Some studies associate falls differentially according to 
cognitive decline severity, but it seems that non-Alzhei-
mer disease dementia is linked more strongly to falls 
indicating that the type of cognitive impairment defines 
the relationship to fall risk 21. This relationship has not 
been studied before among Palestinian population.
This study aims to study the association between nu-
tritional status, body composition with fall risk and the 
relationship between fall risk with cognitive and physi-
cal function among randomly selected older adults in 
southern area of West Bank. 

METHODS 

Study deSign

This cross-sectional study was carried out in two villag-
es: Se’ar and Bani Na’em, Hebron governance, in the 
south of the West Bank, Palestine. It was conducted 
between February and April 2019. The random sam-
pling procedure was used to recruit 130 participants 

using Cochran’s (1963) equation for prevalence stud-
ies. The prevalence of fall history was taken from simi-
lar previous study which found fall history prevalence 
(35.5%) 22. The sample size was increased to 150 par-
ticipants considering the possible drop out. However, 
5 were excluded due to missing data, and finally 145 
participants (72 men and 78 women) were included in 
the final analysis with a 96% response rate.
The inclusion criteria were individuals aged 60 or above, 
living in the selected areas and agreed to take part in 
the study. Whereas the exclusion criteria were the pres-
ence of acute illness on the days of data collection, cur-
rent fractures of extremities, having medical conditions 
that may limit their ability to perform the tests (such as 
patients with cachexia, sever edema or ascites) and de-
mentia. The researcher verbally informed all the partici-
pants about the objectives of the study and gave them 
written informed consents. Only the participants who 
signed the consent form included in the study. 

ColleCted data and Study inStrumentS 
The research team used a pretested, structured ques-
tionnaire to collect the data from the participants face 
to face. The collected data included participants’ soci-
odemographic (i.e. gender, marital status, educational 
level, monthly income, working status, living status, 
medical history included the self-reported presence of 
15 chronic diseases in addition to previous surgery and 
fall history in the last year, nutritional status assessment, 
functional status assessment, cognitive function, and 
mental health. 
The nutritional status assessment was done using an-
thropometric measurements. Anthropometric indices 
including (weight, height, mid-upper arm circumference 
(MUAC), waist circumference (WC), hip circumference 
(HC) and calf circumference (CC) were used to examine 
the nutritional status of the subjects according to the 
standard anthropometric procedures described by Lee 
& Nieman (2007). The height measure was performed 
using a measuring tape. Body weight was measured 
using a calibrated electronic sensor scale. Body mass 
index was calculated as (body in kilogram divided by 
height squared in meter (kg/m2). 
Waist and hip circumferences were measured using a 
flexible, non-extensible measuring tape. Mid upper arm 
circumference (MUAC) was measured on the right hand 
and used to identify subjects with muscle wasting due 
to malnutrition according to the following cut-off points: 
< 23 cm for men, and < 22 cm for women. Calf circum-
ference was measured using a measuring tape; and 
muscle wasting was defined using the following cut-off 
points: < 30.1 cm for men, and < 27.3 cm for women. 
Being faller was defined as having previous history of 
falls and non-faller as lack of history of fall.
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Physical function assessment was performed by func-
tional status assessment using ADL and IADL. Physical 
fitness was done using senior fitness tests. The senior 
fitness test is one of the tools being used in standard fit-
ness assessment for older adults. It is a comprehensive 
assessment instrument that provides continuous scale 
measures. In this study the following tests were cho-
sen for physical fitness assessment of the participants: 
handgrip for upper body strength, which is a valid pre-
dictive measure for age related disorders 23; 30 seconds 
chair stand test as a reliable and valid indicator for lower 
body strength 24; back scratch test for upper body flex-
ibility; set and reach for lower body flexibilit y 25; 8-ft time 
up and go as a valid test for balance 25; 2-minute step 
test to assess cardiovascular fitness and endurance  25; 
and gait speed for pace assessment 25. The activity of 
daily living was assessed using the Katz index scale; 
and instrumental activity of daily living was assessed 
using the Lawton scale.
To assess depressive symptoms, a 15-item Geriatric 
Scale for Depression (GDS-15) was used. This scale 
was validated with 84% sensitivity and 95% specificity. 
The Arabic version of Montreal Cognitive Assessment 
– Basic (MoCA-B) developed to facilitate the detec-
tion of mild cognitive impairment in illiterate and lower 
educated subjects was used. The MoCA-B assesses 
similar cognitive domains as the original MoCA includ-
ing executive functions, language, orientation, calcula-
tions, conceptual thinking, memory, visual-perception, 
attention, and concentration. It is a 30-point score scale 
where a score below 24 suggests mild cognitive impair-
ment.

StatiStiCal analySiS

The Statistical Package for the Social Sciences SPSS 
TM, version 21 was used to analyze the collected data, 
5% alpha level and 80% power were considered in all 
of the statistical tests. Descriptive analysis including 
the means and the standard deviations were used to 
analyze the continuous data. The categorical data were 
described by percentages. The Independent Samples 
t-test was used to determine the significant differences 
in the mean scores of nutritional status, cognitive func-
tion and physical function variables between males and 
females. The prevalence of fall history was presented 
in percentages. The association between history of 
fall and independent categorical variables (i.e. gender, 
marital status, educational level and medical history) 
was carried out using the Chi-square test. The inde-
pendent samples t-test was conducted to examine the 
relationship between faller participants with non-fallers 
participants in the following variables: anthropometric 
measurement, cognitive function, depressive symp-
toms and physical function tests. 

RESULTS 
Subjects were selected from two village in Hebron dis-
trict Sa’er and Bani Na’em. A total of 150 participants 
were invited to join the study and verbally consent to 
join the study. One hundred forty five participants were 
included in the final analysis, 5 participants were ex-
cluded due to missing of primary data. The mean age 
of the participants was 69.5 ± 5.7 years, ranged from 
60-90 years old. 
Table  I shows the subjects’ distribution presented in 
number and percentage, the women composed the 
majority of the study sample 78%. The majority of the 
subjects were married 70.3% primary educated 64%, 
doesn’t work 84% and non-smoker 66%, and 96.6% 
living with family. Around half of the participants 57.7% 
reported their ability to read, 51.2% to write and 51% 
able to calculate. 
The results of the medical history revealed consider-
able prevalence of cardiovascular diseases among the 
participants; hypertension was reported among 46.5% 
of the participates, followed by diabetes mellitus was 
reported among 28.7% of the participants as shown in 
Figure 1. 
Table  II, showed the nutritional status, physical and 
cognitive profiles of the participants according to gen-
der, the results revealed women have higher BMI score 
as compared to men, while the women cognitive func-
tion test MOCA score was significantly lower than men. 
In regard to physical function the women showed lower 
level of fitness in the following tests; 2 min step test, 
TUG, hand grip and back scratch test as compared to 
men, p < 0.05. Generally, 32.3% of the participants had 
normal weight, 34.7% were overweight, whilst 37.3% 
were obese. According to Mini nutrition assessment 
MNA; 2% of the participant were malnourished, 17.3% 
are at risk of malnutrition, whilst the majority 80% are 
well-nourished. 
The prevalence of history of fall was 11.7% with sig-
nificant higher prevalence among women 20% as com-
pared to men 2.9%, p < 0.05. 
The results of the nutritional status profile based on his-
tory of fall are presented in Table III. The means of the 
BMI and hip circumference were significantly higher in 
fallers as compared to non-fallers (p < 0.05). the MUAC 
and CC was lower among fallers as compared to non-
faller but these differences were not significant. 
As shown in Table IV, among the physical function tests 
2  min step test, time up and go and rapid gate had 
significant relationships (p < 0.05) between fallers and 
non-fallers. Participants with fall history had a lower 
physical function performance as compared to non-
fallers.. In regards to cognitive function, MOCA scores 
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were significantly higher in normal participants as com-
pared to participants with fall history, but the difference 
didn’t reached a significant level after the analysis done 
for males and females separately. 

DISCUSSION

This study is a sample of Palestinian older from rural 
Hebron region who were mostly less than 70 y and had 
low educational level. Fall history prevalence was 11.7% 
in total population and is more common in females 
than males. This rate is lower than what was found in 
different population where fall history prevalence was 
higher than 35% in developed countries such as UK 
and US  26. In a study among Egyptian elder in Suez, 
205 out of 340 reported falling at least once which is 
higher percent than this reported in our study  27. The 
lower rate of fall in our study could be related to the 
fact that 65.5% of our study participants are less than 
70 y, many of them are independent and still working, 
in addition to family social support they receive as most 
still live with their families. 
Our results were similar to other reports with regards to 
preference prevalence of fall history in women relative 
to men  28. Our results show that women in fact have 
lower cognitive performance as assessed by MoAC. 
In addition, physical performance tests such as 2 min-
ute step test, TUG, hand grip, and back scratch test 
all were lower in females than males. In study among 
Brazilian participants, fall fear was more common 
among females and was associated with multiple use 
of medications, hearing impairment, poor gait speed 
and depression29. In more than one study, being female 
was associated with higher risk of falling or fear of fall 
which is serious health condition that prevent normal life 
activities 30. Definitely having higher risk of falling among 
women along with the effect of menopause on bone 
mineral density could lead to higher rate of fracture 
and injury related mortality. Higher rate of fall among 
women could be related to the fact women live longer 
than men 31.
In this study, most of older participants were still liv-
ing with their families, a form of social protection which 
could have beneficial effect with regards to fall risk. In 
a study among Japanese older adults, social support 
significantly improved fall self-efficacy  32. In another 
study by Trevisan et al., poor social support or social 
connection was twice more frequent among the older 
patients with severe or multiple falls 33. Social resources 
that make the person feel loved, cared for, valued and 
part of network of communication is reduced in older 
people relative to young one and this affect their level of 
wellbeing and life quality, in Palestine and as was clear 
from this study older people tend to live with their ex-
tended families. However more studies are needed to 
understand the dynamic of the forms of social support 
provided by extended Palestinian families. 
Indicators of obesity both central and hip were associ-
ated positively with fall history. In women, both hip and 

Table I. Subjects characteristics presented in numbers and 
percentages.

Demographic 
characteristics

Value Total
number(n)

Gender Male 70 48.3

Female 75 51.7 

Age 
< 70 years 95 65.5

34.5
> 70 years 50

Marital status
Single 22 15.2

70.3
14.5

Married 102
Widow 21

Level of education
Primary 65 44.8

17.2
2.1
6.2

29.7
Secondary 25
Diploma 3

University 9
Others 43

Living status 
Live with family 140 96.6

3.4
Live alone 5

Work status 
Working full time 30 20.7

19.3
55.2
4.8

Working part time 28
Not working 80

Retired 7

Income 
500-1500 55 35.9

51.6
10.5

1501-3000 79
3001-5000 16
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Table II. Participants nutritional status, cognitive and physical function profile according to gender.

Male
 (n = 70)

Female 
(n = 75)

P-value 

Nutritional status BMI 27.5 ± 4.4 30.6 ± 7.52 0.004
MUAC 34.5 ± 3.4 34.8 ± 3.4 0.123
W : Hip ratio 1.1 ± 1.03 0.98 ± 0.1 0.234
Calf circumference 33.1 ± 5.3 33.6 ± 6.7 0.324
No of meals/day 4.2 ± 1.04 3.8 ± 1.24 0.073
MNA

Cognitive function MOCA 17.7 ± 3.5 14.5 ± 2.6 0.001*
Depression symptoms GDS 5 ± 3.14 5 ± 2.57 0.865
Functional status ADL 2.1 ± 2.69 1.8 ± 2.51 0.521

IADL 5.4 + 1.37 5.5 + 2.09 0.774
Physical fitness 2 min step test 126.4 + 38.7 98.1 + 50.6 0.001*

TUG 15.2 + 5.9 20 + 18.8 0.044*
Hand grip 24.7 + 10.7 18.6 + 7.02 0.001*
Back scratch test 26.6 + 17.5 33.5 + 19.1 0.034*
Set and reach 3.3 + 3.9 3.7 + 4.9 0.549
Chair stand test 17.5 + 11.6 19.6 + 15.06 0.365
Gate speed 7.06 + 5.13 8.76 + 6.9 0.097
Rapid gate 7.7 + 3.7 8.5 + 6.1 0.331

*significant p < 0.05 using independent t-test
BMI: body mass index; MUAC: mid upper arm circumference; WC: waist circumference; HC: hip circumference; CC: calf circumference; MOCA: Montreal cognitive as-
sessment; ADL: activity of daily living; IADL: instrumental activity of daily living; GDS: Geriatric depression scale; 2min.st: 2 minutes step test; TUG: time up and go; BST: 
back scratch test; CSR: chair set and reach test; CST: chair stand test; RP: rapid pace

Figure 1. Medical history of the participants.

*significant at p < 0.01 using chi square test
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waist circumference were higher in fallers than non-
fallers, whereas in men hip circumference was higher in 
fallers relative to non-fallers. The association between 
obesity and fall could be related to lower functional 
capacity as related to impaired balance and postural 
sway 34. Also obesity is associated with high prevalence 
of depression and lower quality of life  35. Programs 
that lead to weight loss were shown to improve pos-
tural balance may lead to decrease in risk of falls. One 
study reported almost two fold increase in the risk of 
fall among obese individuals. In this study higher risk of 
fall in obese people was associated with lower balance, 
lower quality of life, social function, body pain, and sed-
entary life and central distribution of fat 36. In addition, it 
is more likely that obese people will suffer from higher 
rates of chronic diseases and hence will be taking many 
medications which could lead to increase in fall risk.
People with cognitive impairment have high rate of 
fall (60-80%) which is twice the rate of fall in regular 
older  37. Fall among cognitively impaired people lead 
to dependence on others, need for care facilities and 
higher rate of mortality. In addition the cost associated 

with fall among this group is very high  38. Mild cogni-
tive impairment is transitional to between aging and 
dementia. MCI increases to 29% among older more 
than 85 y 38. Unfortunately intervention studies indicate 
that older with cognitive problems are less responsive 
to intervention that aim to prevent falls that may include 
addressing polypharmacy issues, improve balance and 
strength and hearing and visual correction 39. We used 
Montreal cognitive impairment (MOCA) test which is 
used to detect mild cognitive impairment, the suggest-
ed normal value for MOCA is 26-30 as taken from 90 
healthy adult with mean age 72.8 y with higher educa-
tion than our study group 40. The value of MOCA in this 
study is lower than normal value, and fall risk seems to 
have lower MOCA. However normative value for MOCA 
does not exist for Palestinian population.
In this study there was high prevalence of cardiovascu-
lar disease among study participants. Even subclinical 
level of cardiac damage was associated with twofold 
increase in fall risk American participants 41. In another 
group of patients with cardiovascular disease, increase 
in fall risk was linked to higher mortality and readmission 

Table III. Anthropometric measurements according to fall history and gender (mean ± SD).

Males Females

Fallers Non fallers P-value Fallers Non fallers P-value
BMI 31.8 ± 2.43 27.4 ± 4.39 0.21 32.3 ± 0.07 30.2 ± 7.6 0.30
MUAC 32 ± 2.82 34.16 ± 3.2 0.47 34.4 ± 5.56 35.6 ± 3.64 0.60
WC 131.5 ± 117.5 117.8 ± 149 0.46 120.6 ± 11.3 109.6 ± 16.34 0.004**
HC 119.5 ± 0.70 114.9 ± 16.5 0.03* 124.2 ± 9 110.2 ± 20.5 0.000**
CC 33.5 ± 3.53 34 ± 5.42 0.65 33.7 ± 4.74 35.06 ± 7.07 0.09
W : H ratio 1.10 ± 0.9 0.98 ± 1.04 0.34 0.99 ± 0.08 0.98 ± 0.11 0.63

*p < 0.05 using Mann-Whitney test; **p < 0.01 using Mann-Whitney test
BMI: body mass index; MUAC: mid upper arm circumference; WC: waist circumference; HC: hip circumference; CC: calf circumference

Table IV. Physical and cognitive function characteristics according to fall history and gender.

Total Men Women

Fallers Non fallers P-value Fallers Non fallers P-value Fallers Non fallers P-value
MOCA 15.5 ± 4.51 18.4 ± 4.99 0.02* 12.5 ± 3.5 19.5 ± 5.31 0.06 15.9 ± 4.6 17.2 ± 4.32 0.33
ADL 0.35 ± 0.9 2.23 ± 2.66 0.000** 1 ± 1.41 2.19 ± 2.7 0.43 0.26 ± 0.79 2.3 ± 2.64 0.00**
IADL 5.05 ± 2.53 5.52 ± 1.62 0.47 1.5 ± 2.12 5.54 ± 1.16 0.00** 5.53 ± 2.23 5.5 ± 2.02 0.95
GDS 4.5 ± 2.4 4.80 ± 3.08 0.60 3 ± 4.24 4.69 ± 3.29 0.7 4.7 ± 2.2 4.93 ± 2.83 0.69
2 min.st 56.2 ± 58.8 119.1 ± 41.3 0.000** 129.1 ± 35.7 129.1 ± 35.7 0.00** 59.1 ± 56.6 107.9 ± 44.5 0.006**
TUG 27.6 ± 21.4 16.4 ± 12.6 0.05* 27.5 ± 17.6 14.9 ± 5.16 0.5 27.6 ± 22.4 18.15 ± 17.6 0.14
BST 35.8 ± 17.0 29.3 ± 17.7 0.15 43.5 ± 19.1 26.4 ± 16.9 0.42 34.8 ± 17.2 32.7 ± 18.2 0.67
CSR 4.41 ± 7.4 3.43 ± 3.6 0.60 4 ± 5.7 3.3 ± 3.9 0.89 4.5 ± 7.8 3.6 ± 3.9 0.68
CST 18.05 ± 23.15 18.7 ± 11.8 0.91 8 ± 2.8 17.8 ± 11.7 0.05* 19.4 ± 24.4 19.7 ± 11.96 0.97
RP 11.5 ± 10.3 7.8 ± 3.80 0.004** 8.5 ± 0.70 7.8 ± 3.8 0.35 11.9 ± 10.59 7.8 ± 3.9 0.01*

(mean ± SD) *p < 0.05 using Mann-Whitney test; **p < 0.01 using Mann-Whitney test
MOCA: Montreal cognitive assessment; ADL: activity of daily living; IADL: instrumental activity of daily living; GDS: Geriatric depression scale; 2min.st: 2 minutes step test; 
TUG: time up and go; BST: back scratch test; CSR: chair set and reach test; CST: chair stand test; RP: rapid gate
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to hospital risk 42. Balanced training among a group of 
patients with cardiovascular disease improved TUG 
(p < 0.01); TUG and ADL in the faller participants were 
lower in non-fallers relative to faller in all study sample. 
We did not find other functional tests to be linked to fall 
risk among this group may be related to the fact that 
most of participants were less than 70 y and many of 
them still working.
Depression was not related to risk of fall in this study 
group. Mostly this study participants lived with their 
families. In a study done among a group of Americans 
over 51, that depression was linked to falls with increas-
ing frailty and admission to nursing home 43. 

CONCLUSIONS

This study was the first study among Palestinians older 
living in Hebron on the risk of falls. We included a r 
sample of older living in rural part of the region which 
is not studied often, and was assessed many aspects 
related to risk of fall using validated questionnaires. 
In this study, we reported very low risk of fall among 
Palestinian older with high prevalence of cardiovascu-
lar diseases. Fall history was more common among 
females and was related to low cognitive impairment, 
obesity and reduced functional capacity as assessed 
by two minute step test, TUG and ADL. On the other 
hand, depression was not associated with fall risk in 
this study. However, this study is not without limitation 
including its cross sectional design which is not able 
to determine the cause and effect relationship between 
the risk of fall and other variables. The study sample in-
cluded only two rural areas and didn’t include the other 
living areas; cities and camps which are the common 
living areas in Palestine. 
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