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Abstract: In Sénégal, the reality of falls in the elderly, despite their being a serious problem, are not well-known to the
général public because the epidemiological data do not take them into account. This study aims at analyzing falls in elderly
people who come for consultation at the gerontology and geriatrics center of Ouakam, focusing in particular on their frequency
and their determinants. This was a descriptive cross-sectional study that was conducted from May 9 to July 10, 2016 at the
Gerontology and Geriatrics Center. The population under investigation consisted of 210 patients with a female prédominance
(61%), an average age of 69 years, 72% married, 22% practiced physical activity, 54% had a normal weight, 58% took more of
a medicine. The most common pathologies were visual acuity (70%), arterial hypertension (52%), osteoarthritis (25%)... The
most prescribed drug classes were hypotensives (33%), analgesics (13%), antidiabetics drugs (10%). The frequency of the falls
in our population was 27% and they usually occurred at home (65%). The determinants of the falls were soil barriers (35%),
loss of balance (22%), wet surfaces (16%), stairs (8%)... The number of medications taken per patient was only one factor
statistically correlated with the number of falls. Bruising accounted for most of the mechanical complications (62%) but all
patients had developed a phobia for falling again. Recommendations have been made for better management of these falls.
Keywords: Falls, Elderly, Determinants, Geriatric Center, Senegal

1. Introduction
Falling is an event where a person inadvertently finds
themselves on the ground or any other surface at a lower
level than where they were previously. Falls in the elderly are
frequent events. And yet, their epidemiological reality
remains unknown to this day. Their prevalence and incidence
are probably undervalued because they are often only
counted when they justified medicalization. Thus, many falls
without consequences are not taken into account in the
statistical data; they are also quickly forgotten by the victims
themselves during post-investigations. Falls are a global

public health problem as they are the second leading cause of
deaths by accident or death by unintentional injury [1, 2].
Older people remain the most affected by this phenomenon.
Thus any fall in an elderly person, even apparently
innocuous, should be explored and managed as a potentially
serious condition with possible risk of recurrence and
complications [3]. The short-term severity of the fall may be
due directly to the fall itself and in this case depends on the
immediate consequences that can range from contusion to
more severe trauma (dislocations, vertebral compression,
cerebral hematomas or fractures) [4]. Mortality is even
higher if there are co-morbidities or the patient has
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postoperative complications [5]. A fall can cause a real
psychological trauma for the elderly. This results in reactions
that may take the form of a loss of self-confidence, a
deterioration of self-image or a feeling of insecurity [6]. The
mechanism related to falling is most often multifactorial,
involving intrinsic factors related to senescence and various
defects, and to extrinsic factors as well [7, 8]. In Senegal, as
elsewhere, the reality of falls among the elderly is not well
known and the national epidemiological data do not take
them into account despite their seriousness (disability,
fractures especially of femoral neck...). The general objective
of our study was to study falls, in particular their frequency
and determinants in the elderly people who came for
consultation at the gerontology and geriatrics center of
Ouakam.
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prescription, anthropometric constants, study of falls (number
of falls in the last 3, 6 and 12 months, fall-related factors and
complications).
2.5. Data Analysis
The parameters studied were recorded on a survey sheet.
The analysis of the data was carried out with SPSS software
17.0 (statistical Package For Social Sciences). It was
organized in two parts:
1. a descriptive part with the calculation of absolute and
relative frequencies, with averages and standard
deviations.
2. an analytical part with contingency study and frequency
comparison. We used the Xi 2 (Chi-square) test or the
Fisher test according to their application conditions at
the significance level set at p <0.05.

2. Methods
2.1. Study Framework
The survey was carried out in the district municipality of
Ouakam (Dakar). Its population, which is estimated at 60 000
inhabitants, is essentially young with a proportion of people
aged 60 and over representing 6.5% [9]. Most older people
have no pension or health coverage. Their medico-social care
is usually provided by the family. Health facilities in Ouakam
include a municipal health center, a gerontology and
geriatrics center, a military hospital and a health post.
Curative, preventive and promotional medical activities are
carried out at the gerontology and geriatrics center, which is
the reference medical structure of the area. This center, which
is managed by the municipality of Dakar, receives logistical
support from the Ministry of Health and Social Action
(medical ambulance, medical equipment...). Under the
Sesame Plan, all eligible and available benefits
(consultations, essential drugs, para-clinical assessment,
hospitalization) are in principle free of charge for the elderly.
2.2. Type and Period
This was a descriptive cross-sectional study that ran from
May 09 to July 10, 2016 over a period of 62 days.
2.3. Population Under Investigation
The study included all the patients aged 60 and plus that
were admitted to outpatient clinics in the various departments
of the center. The patients had freely agreed to integrate this
study. They were interviewed in French and during daytime
from 9am to 12pm, Monday to Friday. The interviews took
30 to 45 minutes per person. For those who spoke only Wolof
(national language), a nurse from the center acted as
interpreter. She had been trained on technical terms.

3. Results
3.1. Descriptive Study
3.1.1. Sociodemographic Data
The study population was 210 patients. All survey cards
were used. Our population was composed of women (61%),
with an average age of 69 years (60 and 93 years) and a
standard deviation of 7.45. The age group between 60/70
years was the most represented (58%) while those aged over
80 years represented only 12%. Married patients accounted
for 72%, widowed widows 20%, divorced 5% and single
persons 3%. Retirement benefit recipients made up 37% of
our population and the majority of the patients (92%) did not
perform any activity.
3.1.2. Clinical Data
Of the patients, 54% had normal weight, 20% were
overweight, 16% were obese and 10% were underweight.
The most common pathologies were visual acuity (70%),
arterial hypertension (52%), osteoarthritis (25%), type 2
diabetes (21%), and Auditory acuity (14%)... The proportion
of patients practicing physical activity was 22%, it consisted
mainly in walking 92% but also cycling 4%, swimming 3%
and football 1%. The most prescribed drug classes were
antihypertensives (33%), antidiabetics drugs (10%) and
analgesics (13%)... Regarding the therapeutic management,
42% of patients were on monotherapy, 12% on dual therapy,
21% under triple therapy, 2% under quad therapy, but 23% of
patients received no treatment.
3.1.3. The Data Regarding the Falls
The frequency of the falls in patients was 27% (figure 1).

2.4. Data Collection
It was done by a doctoral student of medicine using a preestablished questionnaire which includes the following
details: marital status, antecedents and field, current drug
Figure 1. Prevalence of falls.
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Among the patients who had a fall, 18% had had at least
one fall during the last 3 months, 12% a fall during the last 6
months and 70% a fall during the last 12 months. According
to the number of falls, 75% of the patients had a fall only
once and 25% at least twice, of which 4% more than 5 times.
The falls usually occurred at home (65%) (Figure 2).

Figure 2. Place of falls.

The listed risk factors for falls were mainly soil barriers
(35%), loss of balance (23%), wet surfaces (16%), stairs (9%),
toilets (3%), from bed 3%, bad lighting 3%...... (Table 1).
Table 1. Breakdown by Falls Factors.
Extrinsic factors
a) Soil barriers
b) Wet surfaces
c) Stairs
d) Toilet
e) Bed
f) Bad lighting
g) Brawl
Intrinsic factors
a) Loss of balance
b) Visual blur
c) Stroke in the brain
d) Unspecified

Number

Percentage (%)

22
10
5
2
2
2
1

35%
16%
9%
3%
3%
3%
2%

16
1
1
1

23%
2%
2%
2%

All patients who had fallen had at least one complication.
These were either psychological complications (mostly fear
of falling again) or mechanical complications (mostly soft
tissue bruises 62%, injury 15%, fractures 15% especially
wrist fractures, sprains 8%) (Table 2).
Table 2. Distribution of mechanical complications of falls.
Soft tissue bruises
Injury
Fractures
Wrist
Ankle
Forearm
sprains
Ankle
Knee
Total

Number
25
6
6
3
2
1
3
2
1
40

Percentage (%)
62%
15%
15%
7%
5%
3%
8%
5%
3%
100

3.2. Analytical Study
The analytical study did not find a statistical link between
the falls and the risk factors studied, such as gender (p =
0.28), age group (p = 0.25), body mass (p = 0.34), physical
activity (p = 0.89), therapeutic class administered (p =
0.756). However, the number of drugs administered at the
time of the study is statistically incriminated for the

occurrence of falls (p = 0.001).

4. Discussion
4.1. Sociodemographic Data
4.1.1. Sex
In our target population there was a female predominance
(61%). This overrepresentation of women is consistent with
Senegal's current demographic data on the elderly [10]. Our
study showed that women were more likely to fall (82%).
This female predominance was found in the Pradnya [11] and
Hdiji [12] studies with prevalence’s of 72% and 77%,
respectively. In contrast, Grundstorm [13] found a male
predominance (25%) in his study of patients over 85 years
old. However, our study did not find a statistically significant
relationship between sex and the number of falls (p = 0.28).
However, the female sex is incriminated as a determining
factor of falls in the elderly by some authors [11, 12, 14].
4.1.2. Age
The average age of our patients was 69 years. The age
group between 60 and 70 years old accounted for 58% of
patients and those over 80 years for 12%. These rates are
consistent with Senegal's national population data, which
show a predominance of this age group in the elderly [10].
With regard to falls, 33% of patients aged between 60 and 70
years and 7% of patients over 80 had a fall. Gelbard [15] also
found that 47% of the persons victims of falls were between
the ages of 80 and 90 in his study of falls among seniors.
However, in our study, no significant statistical link was
found between age groups and the number of falls (p = 0.25).
Yet the logic is that older people are more exposed to falls.
The chances of falling and being seriously injured during a
fall increase with age due to pathophysiological changes
[16].
4.1.3. Lifestyle and Physical Activity
Sports activity was practiced by 22% of our population,
and walking accounted for 91%. This rate is comparable to
that obtained by Diallo [17] who found that 80% of the
patients had walked once or several times a week. In fact,
walking is a simple and accessible physical activity for the
elderly, and it can be done in the neighborhood or even at
home.
More than half of our fallers (64%) did not practice
physical activity, but no statistical link was established
between physical activity and the number of falls. Indeed,
physical activity prevents the appearance of a number of
deleterious phenomena related to aging and generates in
elderly subjects a physical well-being accompanied on the
psycho-intellectual level of a feeling of satisfaction [17].
However, among the senior, physical activity plays an
important role in maintaining physical function, cognition,
and in the treatment of various chronic diseases [18]. If, with
age, health problems are often the reason given for not
practicing physical activity, it is important to emphasize that
these reasons are precisely those that justify the need to
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encourage and support the practice of this physical activity.
Indeed, lack of physical activity has been identified as one of
the top three health behaviors with smoking and eating habits
that together account for about 50% of overall mortality [19].
Walking speed is a marker of the elderly person's state of
health and a good indicator of his mobility.
4.2. Anthropometric Data
In our study, the prevalence of obesity was 15% and
overweight at 20%. Among seniors who had fallen, 25%
were overweight or obese. However, in our study, there was
no significant statistical link between the body mass index
and the number of falls (p = 0.34), contrary to the results of
the Pin study [20]. Overweight not only causes instability in
a static condition but also during the initiation of walking,
resulting in less control of the center of gravity dynamics in
the vertical plane, thus increasing the risk of falls, fractures
and morbidity lower limbs [14].
4.3. Clinical Data
4.3.1. Visual Disorders
In our survey, 70% of the older people had experienced
decrease in their visual acuity. Sight disorders in the elderly
are very common. Sight in human beings evolves naturally
towards presbyopia, due to the gradual loss of suppleness of
the lens with age. These disorders of vision in the elderly
related to the normal aging process of the eye are aggravated
by certain systemic or metabolic diseases. If presbyopia
increases with age, other disorders of vision in the elderly
exist especially cataract. Among seniors who had a decrease
in visual acuity 77% had fallen once. This prevalence of falls
is much greater than the results of studies of Pin [20] and
Minary [21].
This high figure in our study may be justified by the fact
that some patients who had experienced decrease in sight
acuity had financial difficulties to buy correction glasses,
others did not find it useful to wear glasses or forgot to put
them on by negligence. Knowing that wearing glasses
reduces the rate of falls, not wearing them leads to a
weakening of the faculties of avoidance due to bad judgment.
Indeed, accurately estimating distances and perceiving spatial
relationships is important for making the right decisions to
travel [16]. We did not find a significant statistical link
between the decrease in sight acuity and the number of falls
(p = 0.32).
4.3.2. Cardiovascular Illnesses
Hypertension (HTA) accounted for 52% of the pathologies
encountered. This high prevalence of hypertension has been
found in most studies [22, 23, 24, 25]. HTA is increasing and
represents a real public health problem. Advanced age alone
is a risk factor for this condition, especially when combined
with obesity, stress, physical inactivity and a high-fat diet. In
our study 75% of hypertensives had fallen. Gelbard [15]
found a lower frequency (64%) but a very significant link.
This high rate recorded in our study should challenge
practitioners on the management of high blood pressure.
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4.3.3. Balance and Walking Disorders
The prevalence of osteoarthritis in our target population
was 25% while the prevalence of balance and walking
disorders was 28%. Regarding disorders of balance and
walking Yang [19] had found a frequency of 50% in the
elderly. In the aging population, disorders of gait and balance
represent a public health problem with an impairment of the
quality of life.
If walking can be made difficult by an alteration of one or
more coordinating functions, a precise semiological analysis
would guide the syndromic and therefore etiological
diagnosis. The severity of the disorders can be assessed using
different clinical scales or specific tools that are rarely used
[26].
Of the patients with osteoarthritis, 71% had a one-time fall
and those with walking and balance disorders, 88% had
fallen once. A frequency almost identical to that of Tsai et al
[27] (82%) and much higher than that of Pradnya D et al [11]
(24%) who found a significant link between these disorders
and falls. Gait and balance disorders and osteoarthritis have
been consistently identified in multiple studies, among the
most important risk factors for falls. The pattern of walking
in older people tends to be more rigid and less coordinated
with poor postural control. Body orientation, reflexes, muscle
strength and tone, as well as the length and height of walking
decrease with aging and compromise the ability to avoid a
fall [16].
4.4. Therapeutic Management
The most prescribed drugs were hypotensives (33%), oral
antidiabetics drugs (10%), analgesics (9%), antiinflammatory (5%).... Among patients who took
antihypertensives, 60% had fallen, this frequency was higher
than that found by Minary [22] (44%), Montali [28] (32%)
and Tsai [27] (58%). Of the patients taking oral antidiabetics
drugs, 43% had fallen. Montali [28] and Minary [22] found
lower rates respectively 32% and 13% respectively. By cons
Tsai [27] had found 50%. These high frequencies in our study
could be justified by the use of certain drugs incriminated in
the fall risk such as digoxin, anti-arrhythmics and diuretics...
especially that half of the patients was suffering from
cardiovascular pathologies.
Physicians should be careful because there is an increased
risk of falls the day after a prescription [16]. Buatois [14]
accused poly-medication as a risk factor for falls. A
consumption of more than four drugs was a criterion in his
simple clinical scale to assess the risk of repeated falls among
seniors. However, in our study, patients who took more than
4 medications accounted for only 2% of fallers. Minary [22]
found a much higher frequency (16%). This low rate in our
study could be justified by the modest size of our study
population.
4.5. Study of Falls
4.5.1. Prevalence
The frequency of the fall in our population was 27%. This

28

Ousseynou Ka et al.: The Determinants of Fall in the Elderly at the Geriatric Center of Ouakam (Senegal)

proportion is almost identical to that found by Pradnya D
[11] (29%). However it remains in deca of 76% of Hdiji [12],
45% of Grundstorm [13], 47% of Gelbard [15] and 38% of
Pin [20].
It should be noted that the study of Hdiji [12] concerned
falls of neurological origin. In the case of falls, frequencies
higher than those found in Senegal were recorded in France
(40%), China (44%) and India (53%) [11, 16, 29]. This could
be explained by the sociocultural context of our societies
where the extended family continues to play a supporting
role in helping and accompanying the elderly person in his
daily activities (walking, cooking...). In fact, reckless
activities are involved in more than a quarter of falls [14].
4.5.2. Frequency and Number of Falls
It was noted that 25% the patients had fallen at least 2
times in the last twelve months. Tsai [27] had found 35% and
Buatois [14] (39%) in a study on the establishment of a
simple clinical scale to assess the risk of repeated falls among
the senior. However, some patients had fallen only once in
the last three months (18%). This is almost identical to the
rate found by Grundstrom [13] (16%).
4.5.3. Falls Locations
The majority of falls occurred at home (64%) in our study
as in other studies [4, 21]. These figures could be justified by
the fact that the senior spend most of their time at home.
4.5.4. Risk Factors for Falls
Extrinsic factors: Extrinsic factors were represented
mainly by the obstacles on the ground (35%) and the wet
ones (16%). These obstacles were composed of stones
(outside and inside), stools or furniture that made patients
stumble. As for wet soils, they are mainly due to the presence
of puddles in the environment. These puddles may have been
caused by inadvertent liquid substances (water, coffee, tea,
juice...) or splashing due to the strong jets of the faucets. Pin
[21] found the same extrinsic factors in his study, tripping
and slipping (95%).
Intrinsic factors: The equilibrium that is found in a state of
stability in a standing position is the neutral result of the
encounter of two forces: gravity (which attracts us to the
ground) and muscular contractions (which keep us
vertically). Thus, the loss of balance corresponds to the
difficulty of standing in the standing position. It can be
accompanied by dizziness, fits of giddiness... In our study the
loss of balance was the intrinsic factor that caused the
greatest number of falls (22%). This rate is almost identical
to that of Pin [20] (21%).
4.5.5. The Complications Related to Falls
Contusion of superficial soft tissue was the major
mechanical complication (62%); however, lower frequencies
were found only in the Pradnya D [11] (25%) and Pin [20]
studies (44%). Superficial injuries accounted for 15% of
fallers, a frequency identical to that of Grundstorm [13]
(14%) but below the results of Hdiji [12] (25%) and Pin [21]
(18%). The fractures concerned only 15% of the fallers.

These fractures were located at the wrist, ankle and forearm
levels. Hdiji [12] found an almost identical frequency (14%)
and Pin [20] a much higher figure (33%). This low rate could
be justified by the fact that a fall is translated into a moderate
pain that the old person bears without consulting. He/She
sometimes waits for several days before agreeing to consult
and discover the existence of a bone fracture or fracture.
With age, the perception of pain changes and may delay
judgment on the severity of the consequences of a fall. It
should be noted that the fracture of the upper end of the
femur, the most common fracture according to the literature,
had not been found. All our patients feared falling again. This
fear of falling is a common psychological consequence that
results in decreased physical activity, increased isolation,
altered social identity, depression, anxiety and reduced
quality of life]. The falling phobia in the elderly usually
develops after an actual or initiated fall [6]. This event can
lead to an avoidance of walking manifested by a reduction of
the perimeter of walking, or even a refusal to walk
sometimes with the appearance of psychopathological
complications. Indeed, some authors report the presence of a
depressive syndrome in 39% of the elderly people with
phobic disorders [6]. Somatic complications related to
prolonged bed rest (pressure sores, bronchial super
infection...) can also occur.

5. Conclusion
Falls from the elderly are a public health problem because
of their frequency and severity. They are the leading cause of
accidental death in this population. Any fall should be treated
as a potentially serious condition and with a risk of
recurrence and complications. The mechanism of the fall is
most often multifactorial. Simple aging itself is a risk factor
for falls, to which are added other diseases that cause
disability. The majority of the falls took place at home.
Extrinsic factors can also promote falls such as ground
obstacles and the effects of medications administered. The
bruises accounted for most of the mechanical complications,
but all the patients developed the phobia of falling again.
At the end of this work, it is important to develop a
national program to fight falls in the elderly based mainly on
primary prevention and involving the beneficiaries (wearing
glasses if necessary, practicing sport, having a balanced diet,
regularly drinking water, observing the prescribed
treatments...), families (putting the elderly person in a
suitable and adapted environment, eliminating the risk of
slipping, putting armrests and support points, reassuring the
patient after a fall) and health professionals (coordinating
drug prescriptions, correcting sight disturbances, balance and
walking disorders, and under nutrition).
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