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examined the prevalence of falls among older adults living in Africa. Three
investigators independently searched the databases of PubMed, EMBASE,
Google Scholar, and Web of Science from their inception date until September
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2019. Participants were 5,815 older adults aged 60 years and above. The
prevalence of falls was determined using the random effects meta-analysis,
whereas meta-regression was conducted to investigate the moderating factors.
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Eleven of the 921 potentially relevant studies met the inclusion criteria and
were included in the meta-analysis. The meta-analysis revealed a pooled
prevalence of fall rate of 24.2% (95% CI: 23.1%-25.3%, 12 = 95.2%).
Multivariate meta-regression analysis found no moderating effects of study sub-
region, study year, and sample size on fall prevalence (p values > 0.05). Falls
among older adults living in Africa are common and therefore need continuous
research to examine the possible risk factors associated with falls among older
adults and to establish effective policies and prevention approaches to reduce

risk.
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I. INTRODUCTION aged 60 years and over will rise by 2 billion, which for

the first time will be higher than the children's

The growing number of older adult persons in
developed and developing countries is a challenge .
This occurrence is known as "population aging"®. It is
predicted that by 2050, the population of older adults

population®. Africa is among the world's fastest
growing elderly populations, with a massive increase

in life expectancy arising from  medical

interventions!¥. Consequently, the growing number
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of older adults poses health issues, such as increasing
fall rates®. In addition, aging causes several adverse
changes, which cause different body systems to
become ineffective. Also, many chronic illnesses may
the

occur during aging, which contribute to

prevalence of falls among older people®> ¢ .

While the chances of fall increase with age, falls have
become a serious public health issue for older people
[ because they are a significant cause of morbidity

and death!” 81,

experience a hip fracture will never walk and die

One in five people who fall and

within six months®. Although the definition of a fall
is not universal, it can be defined as an accidental
occurrence leading to an individual falling due to
unexpected paralysis, epileptic seizure, or excessive

external forces!19l.

Studies on falls suggest an annual occurrence of
between 6.5 and 42% (112, There is a fall of around
30 to 60% per year for individuals aged 65 and over
and a 50 % increase for older people over the age of
80 years!’®. In a Spanish study, the prevalence of falls
among older adults aged 70 years and above was
31.78%; 12.9% experienced more than one fall a year
beforel'¥. Another Italian study found a 28.6 %
prevalence of falls in older adults in the last 12
months!’5l, The Center for Disease Control (CDC) has
confirmed that falling, among all causes, is the 9th
leading cause of death in older adults 65 years of age
and abovel'® 7. The prevalence was 23% in older
adults 60 years or older during two separate falls
studies in Africal’® 1. Falls among older adults result
in an immense economic burden, leading to 27% of
hospital costs!?’l. This problem is expected to worsen
with multiple fractures and high healthcare costs?.
Falls have been reported mainly in high-income
has

comprehensive analysis of their magnitude and effect

countries [231 but there not been a

on older adults living in Africa.

Throughout Africa, data on the prevalence of falls for
older adults is sparse, with some contradictory

reports. Understanding the overall prevalence of falls

among older African adults is critical for developing
successful risk management strategies and prevention
approaches. This study aims to perform a meta-
analysis for studies examining the prevalence of falls
among older African adults. To the best of our
knowledge, the overall prevalence of falls in Africa

has not been meta-analyzed.

II. METHODOLOGY

A. Search strategy.

We performed a broad systematic literature search.
PubMed, EMBASE, Google Scholar, and Web of
Science were independently searched from their
inception until September 2019 using the preferred
reporting items for systematic reviews and meta-
analysis (PRISMA) statements. Four investigators
conducted the search (SAD, JAN, EL, JOK). The
included: falls,

sectional, older adults, and Africa. In addition, we

search items prevalence, cross-
manually searched the reference lists to find other
related studies that may have been missed. Also, we
established an email alert feature in related electronic
databases to notify about any new publication that

might meet our study criteria.

B. Inclusion and exclusion criteria.

Independent screening and review of titles, abstracts,
and texts were conducted by four investigators (SAD,
JAN, EL, JOK). There was no access to the full text of
one paper?, and this analysis was not included.
Three investigators (SAD, JAN, JOK) examined the
eligibility of the studies. Differences were deliberated
and resolved between them, or a third investigator

(EL) was involved, if necessary.

The inclusion criteria were: a cross-sectional survey
conducted in any African country; older adults aged
60 years and above; a study reported time-frame (for
example, one week or one month); the rate
(percentage) of falls. The definition of fall was not
included in this meta-analysis because there are
various definitions of falls with no wuniversally

accepted definition.
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Reviews and meta-analyses were excluded. This study

also excludes studies that did not have any

information on the time frame.

C. Data extraction and quality assessment.

Three investigators separately collected relevant
information using a double coding technique (JAN,
FA, PYB). In case of any disagreements, a fourth
investigator (EL) was involved until consensus was
reached. Finally, four investigators identified and
entered the study data in a spreadsheet (SAD, JAN,
FA, JOK). The data in the spreadsheet included; the
first author, study year, country, sub-region, study
duration, sample size, gender, and the number of falls

among the study population.

Two authors evaluated the quality of the included
studies separately (SAD, PYB) using the Newcastle-
Ottawa Quality Assessment Scalel?. The Newcastle-
Ottawa Quality Assessment Scale assessed the study
group selection, comparability of the group, and the
outcome of interest. The score of 9 stars for non-
randomized studies was considered to be ‘high

quality." Any inconsistencies were resolved with the

STATA SE version 14.2 (Stata Corp, College Station,
Tx) was used to conduct all the analysis. Using
the

homogeneity of fall prevalence. An I?score above 50%

Higgins' 1I? statistic, this study assessed
suggests a high heterogeneity?.. The 95% Confidence
Intervals (CI) of fall prevalence was synthesized using
the Dersimonian and Laird random effect model. A
meta-regression was conducted to assess the possible
score of heterogeneity. A funnel plot was conducted
to test publication bias. Multivariate logistic
regression was conducted to examine the independent
association of high fall rate with study sub-region,
study year, and sample size. The dependent variable
was high fall rate with study sub-region, study year,
and sample size as the independent variables. Results
from the analysis were considered significant when p

< 0.05.
III.LRESULTS

The literature search resulted in a total of 921 studies,
and 11 out of these papers met the inclusion criteria

and were included in the meta-analysis. Figure 1

help of a third investigator (EL). shows the study selection.

D. Statistical analysis

Table 1 Summary characteristics of 11 studies included in the meta-analysis

Sample  Age No. of

No. First Author Study year Country Sub-region Size range Female Fallers
1 Kalula 2015 South Africa  Southern Africa 837 >65 640 (76.5) 221
2 Bekibele 2009 Nigeria West Africa 2096 > 65 NR? 482
3 Akosile 2014 Nigeria West Africa 180 >65 91 (50.6) 50
4 Allain 2014 Malawi Eastern Africa 98 >60 69 (70.4) 40
5 Kamel 2013 Egypt North Africa 340 >60 215 (63.2) 205
6 Adebiyi 2009 Nigeria West Africa 210 >65 105 (50) 45
7 Maruf 2016 Nigeria West Africa 131 >65 84 (64) 38
8 Ntagungira 2005 Rwanda Eastern Africa 200 >60 73 (36.5) 46
9 Hamed 2016 Egypt North Africa 1034 >60 207 (32.2) 350
10 Allain 1997 Zimbabwe Southern Africa 278 >60 154 (55.4) 39
11 Altehewy 2015 Egypt North Africa 411 >60 187 (45.5) 46
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Fig. 1 Flow Chart of the study selection

Study characteristics

The study characteristics are illustrated in Table 1.
Four studies were conducted in West Africa, 3 in
North Africa, 2 in South Africa, and 2 in East Africa.
The study year ranged from 1997 to 2016. The
number of participants in the selected studies ranged

from 98 to 2,069, totalling 5,815.

Table 1 Summary characteristics of 11 studies

included in the meta-analysis

The prevalence of falls ranged from 11.2% to 60.3%.
A total of 1,562 (26.9%) participants were identified

as fallers.
Egger’s regression of publication bias did not reveal

publication bias (z = 4.01, p = 0.82). A funnel plot of

observed fall prevalence rates is shown in Figure 2.
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Fig. 2 Funnel plot of publication bias

The meta-analysis revealed a pooled prevalence of fall
rate of 24.2% (95% CI: 23.1%-25.3%, 2= 95.2%). The

meta-analysis

together

with upper

lower

confidence interval limits for the prevalence of falls,

are illustrated in Figure 3.
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Fig. 3 Forest plot of the prevalence of falls among
older adults in Africa

Results of the meta-regression are shown in Table 2.
Multivariate meta-regression did not find any
moderating effects of study sub-region, study year,
and sample size on fall prevalence (p values > 0.05).
Also, multivariate binary logistic regression analysis
did not show any significant association between the
high rate of falls and study sub-region, survey year,

and sample size (p values > 0.05).

Table 2 Multivariate logistic regression and meta-

regression of the prevalence of falls

OR P 95% CI

Sample Size 1.00 0.81 [1.00-1.00]
Study year 1.31 0.23 [0.84-2.03]
Sub-region 0.40 0.48 [0.03-0.5.18]

exp(b) P 95% CI
Sample Size 2.9 0.10 [0.01-0.6.9]
Study year 0.91 0.90 [0.15-0.5.6]

[0.04-

Sub-region 172.9 0.20  850802.6]
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IV.DISCUSSION

This study examines the prevalence of falls among
older adults living in Africa. Falls have become a great
public health concern for older adults since they are a
major cause of morbidity and death. Although several
studies have explored the prevalence of falls among
older adults, there is very little research into the
magnitude and effect of falls among older adults living
in Africa. The quality of the included studies was
determined with the Newcastle-Ottawa Quality
Assessment Scale. For non-randomized studies, a
score of 9 stars was found to be of "high quality."

The combined prevalence of falling among older
adults living in Africa was 24.2%, significantly higher
than in a previous meta-analysis study (17.3%)
conducted in western countries?”). Variations in
prevalence rates may be attributable to ethnicity,
culture, study design, or other relevant factors.
Similar to previous studies!!® 1% 2830, the prevalence of
falling occurred within the range (11% -25%).
However, the overall prevalence of falls in Africa was
lower than in the study conducted in Egypt (60.3%)
B, In Egypt, the higher prevalence of falls may be
influenced by a series of risk factors associated with
falls. In this context, examining the prevalence and
risk factors of falls in older adults in Africa is
imperative to establish effective risk reduction
policies and prevention approaches. The results
suggest that about a third (1,562) of older adults have
fallen. As a common phenomenon among older
adults, healthcare professionals need to focus more on
older adults as part of their clinical care routine by

screening for falls.

In the studies, the prevalence of falls among older
adults ranged from 11.2% to 60.3%. Two separate
studies conducted in North Africa (Egypt) recorded
the highest (60.3%) and lowest (11.2%) prevalence of
falls among older adults. Four studies conducted in
West Africa (Nigeria) had a prevalence rate of falls
ranging from 21% to 29%. However, in Southern

Africa (South Africa, Zimbabwe), the prevalence of

falls among older adults was 26.4% and 14%,
respectively. Malawi and Rwanda in the Eastern part
of Africa recorded a fall prevalence of 41% and 23%,
respectively. As mentioned earlier, there may be
several factors related to differences in prevalence
rates. The definition of fall, sample size, and methods
used in the sampling may play a significant role in the
variations of prevailing falls in the included studies.
For instance, the samples of the included studies
ranged from 98 to 2,096 individuals, which may affect
their results. While the results of an earlier study
revealed that the sample size was a moderating
influence on the fall prevalence®?, we did not find
this in our study. Concerning the definition of falls,
some studies have described a fall to include a fall
over the past 12 months, while others have described
a fall to include that which has occurred over the past
24 months. Furthermore, our study found no
significant moderating effects on the prevalence of

falls caused by the study year and region.

There was a higher prevalence of falls among females
compared to males in 10 [> 18 19.28,29.31.33-36] oyt of the
11 studies included in the study. This could depend
on various hormonal changes that women experience
during aging, leading to a faster bone mass reduction
than in males 7. Another study ¥ also confirmed
that being a woman is a factor that makes older adults

more likely to fall.

As falling in older adults leads to physical disabilities,
fall prevention programs should be designed to
enhance functionality through the implementation of
interventions for

evidence-based physical

functioning®. As most prevention programs
concentrate exclusively on home safety®], we suggest
the inclusion of home self-handling. Furthermore,
patient and caregiver education is necessary before
discharge from the hospital to prevent older adults

from falling.

One strength of this meta-analysis is that it is the first
study in Africa to investigate the prevalence of falls in

older adults. The study had a large sample size
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gathered. However, it is important to interpret these
findings carefully due to certain methodological
limitations. The 11 studies included in this study
involved only 6 countries, with the majority coming
Africa, the

generalizability of the results. Also, some of the

from West which may limit
studies did not provide some important factors
associated with falls, such as a universally accepted
definition of falls and a specified study duration.
Lastly, there was no access to the full text of one
study, which may have biased the results to an

uncertain degree.

V. CONCLUSION

This meta-analysis found that falling among older
adults living in Africa was common. There is a need
for continuous research to examine the possible risk
factors associated with falls among older adults living
in Africa and to establish effective policies and

prevention approaches to reduce risk.
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