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Falls and Their Associated Risks in Parkinson’s  
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ABSTRACT
ObjectiveaaFalls are a devastating consequence of Parkinson’s disease (PD) and are due to motor imbalance. However, the fre-
quency of falls and their risk factors among Nigerians with PD is not known despite the significant increase in PD cases in the 
country. To assess fall risk factors and frequency in Nigerian PD patients.
MethodsaaUsing an analytical design to compare falling versus non-falling patients, 81 PD patients were assessed for clinical 
factors, frequency of falls, and candidate risk factors for falls according to the Tinetti Balance and Gait, Unified Parkinson’s Dis-
ease Rating Scale subsection 1, and Timed Up and Go Tests. Descriptive, bivariate, and multivariate analyses were performed at 
the 95% confidence level. 
ResultsaaThe mean age of participants was 65.6 ± 9.7 years. Falls were about three times (p < 0.001) more common in PD pa-
tients. Of the falling patients, 67.7% sustained injuries, 67.7% had recurrent falls and 44.9% admitted to having a fear of falling. 
The independent statistical predictors of fall were fear of falling [odds ratio (OR): 3.86], disease severity (OR: 1.09) and disease 
duration (OR: 1.01).
ConclusionaaThe frequency of falls in PD patients was significantly higher when compared with the healthy adult population, 
and the modifiable predictor was fear of falling with a potential to significantly reduce falls when strategically addressed.
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Falls are known to be frequent in patients with Parkinson’s 
disease (PD) with a prevalence of approximately 13% weekly 
and 70% annually.1 The risk increases exponentially with in-
creasing age and disease severity.2 Although fall incidents are 
said to be increasing among older adults living in senior com-
munities, PD patients fell more when compared with healthy 
adults of the same age.3 

Studies have reported fall rates in PD patients who clearly 
exceed those of community-dwelling healthy elderly persons.4,5 
Falls are associated with considerable morbidity ranging from 
minor bruises to major injuries, including fractures.6 Also note-
worthy is the rapid progression of disease and poor overall sur-
vival among patients who have fallen.7 Increased mortality and 
morbidity occur as a result of lethal falls, reduced fitness, in-

creased risk of cardiovascular disease, osteoporosis and social 
isolation due to immobilization.8 Incapacitating fear of renewed 
falls brought about by previous falls aggravates these problems. 
Ultimately, this leads to a significantly diminished quality of life, 
and the patient may end up in a nursing home.8 Management of 
these patients in nursing homes is associated with substantial 
costs for society.2

Preventing falls in PD patients is therefore of great importance 
due to the reasons described above. However, studies on the 
associated risk of falls have been inconclusive with inconsistent 
outcomes, with some studies relating falls in PD to age,9 dura-
tion of the disease,10 disease severity,11,12 autonomic dysfunction,9 
urinary incontinence,13 increased time in the Get-Up-and-Go 
test,13 greater postural sway,14 poorer stability in response to 
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pushes and pulls,15 and variability of stride time.12 
Poor balance while standing,16 dyskinesia, dementia, 
frontal impairment, gait freezing, orthostatic hypo-
tension, and muscle weakness17 have also been pro-
posed as fall predictors.

Recurrent falls of two or more in the previous year 
was judged to be the best predictor of falls in PD 
patients according to a meta-analysis of longitudi-
nal studies of falls in PD patients over a period of 
three, six, and twelve months.5,6,9,18 The results em-
phasize the fact that PD patients are prone to recur-
rent falls, but do not help to identify PD patients at 
risk prior to the first fall. A recent longitudinal study 
involving participants with early-stage PD noted that 
only increased postural sway on standing was a risk 
for falling.19 The duration of follow-up in these stud-
ies probably were insufficient to determine the role 
of aging or disease progression for predicting ap-
pearance of falls. 

Despite the increase in the PD population in sub-
Saharan Africa and by extension Nigeria, there are 
limited studies that have examined the frequency of 
falls, risk factors, screening tests, and interventions 
for PD-related falls. We therefore studied the fre-
quency and risk factors associated with falling in 
PD patients in Ibadan, Nigeria.

MATERIALS & METHODS

This was an observational study using a case con-
trol method. Ethical approval was obtained from 
The Ethics Committee of the University of Ibadan/
University College Hospital Review Board (UI/EC/ 
13/0153). The patients were recruited from the neu-
rology outpatient clinic at the University College 
Hospital (Tertiary Public Health Institution), Ad-
eoyo State Hospital (Secondary Public Health Facil-
ity) and Oluyoro Catholic Hospital (Secondary pri-
vate Health Facility), Ibadan. All consenting patients 
with the diagnosis of PD that could stand and walk 
with or without a history of falls and fulfilled the 
inclusion criteria were recruited into the study. The 
diagnosis of PD was made using the United King-
dom Parkinson’s Disease Society (UKPDS) criteria. 
We excluded patients who did not give consent, those 
with atypical parkinsonian syndrome and those who 
were totally bed ridden.

Clinical assessments
A detailed questionnaire (interviewer adminis-

tered) was used to collect socio-demographic vari-
ables (age, sex, occupation, and marital status) and 
relevant clinical information (date of first PD diag-
nosis, medication history, fall history in the last one, 
six, and 12 months, history of associated injury dur-
ing falls and circumstances surrounding falls, static 
and dynamic balance, cadence and stability, and 
past history of hypertension and/or diabetes). PD 
was diagnosed independently by two trained neu-
rologists using the UKPDS brain bank criteria.20 A 
fall was defined as an event that resulted in a per-
son coming to rest inadvertently on the ground or 
floor.21 A patient was subjectively asked about fear 
of falling if the fall events and circumstances sur-
rounding the fall were recorded. Cognition was as-
sessed by using the community screening interview 
for dementia (CSI ‘D’).22 PD severity was assessed 
using Unified Parkinson’s Disease Rating Scale (UP-
DRS) criteria.23 Cadence and stability was assessed 
using Timed Up and Go Test. Autonomic function 
was assessed using standard bedside tests (heart rate 
and blood pressure in response to standing). Pos-
tural hypotension was assessed using a difference of 
> 20 mm Hg in systolic blood pressure or > 10 mm 
Hg in diastolic blood pressure between standing and 
supine positions, respectively. Static and dynamic 
balance was assessed using the Tinetti Balance and 
Gait scale.

The Tinetti Balance and Gait test scale has a 71% 
sensitivity and 79% specificity to predict falls in 
both the elderly and PD patients.9,24 The balance 
scale contains nine items with a total summation of 
16 points while the gait scale contains eight items 
with a total summation of 12 points for a total of 
both 28 points for both scales. A score < 18 implies 
high risk, while scores between 19 and 23 imply 
moderate risk, and a score > 24 implies low fall risk.25 
Hypertension was diagnosed using sphygmoma-
nometer measurements of blood pressure > 140/90 
mm Hg measured at two different times or a histo-
ry of antihypertensive therapy. Diabetes mellitus was 
diagnosed based on either a fasting plasma glucose 
of > 126 mg/dL or random plasma glucose of > 200 
mg/dL measured on two different occasions at least 
24 h apart. The Geriatric Depression Scale was used 
to assess depression.26 
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Statistical analysis 
Eighty-one consented respondents who had com-

pleted the questionnaire were analyzed. Normally 
distributed continuous variables were assessed us-
ing independent samples t-test, where data were not 
normally distributed, non-parametric methods were 
used. The Mann-Whitney U test for variables that 
were not normally distributed and Kruskal-Wallis 
test were used to compare ranked variables. Cate-
gorical variables were tabulated and statistically as-
sessed for association using the χ2 test or Fisher’s 
exact test (where the expected counts were < five per 
cell) to compare falling with non-falling patients. 
Logistic regression was performed to evaluate the 
fall predictors. All variables that showed association 
with falls in univariate analysis were included in the 
regression model. 

RESULTS

The mean age of the recruited participants was 
65.8 ± 9.0 years, and the male to female ratio was 
2:1. The median disease duration was 36 months 
[interquartile range (IQR): 20–60 months]. Seventy-
seven (95.1%) were on medications, with 76 (93.8%) 
on carbidopa-levodopa, 57 (70.4%) on trihexyphe-
nidyl and 6 (7.4%) on other anti-PD medications. 
Median occurrence of fall in our respondents was 
30 months (IQR: 7–60 months) after diagnosis. 
Thirty-four (42%) respondents had history of falls 
in the last 12 months with 11 (32.3%) having single 
falls and 23 (67.7%) recurrent falls. 

There were no statistically significant differences 
in age and gender between the falling and non-fall-

ing patients. Falling patients reported having longer 
disease durations with a median duration of 60 
months as opposed to 24 months among non-fall-
ing patients (p < 0.001). More of the falling patients 
(22; 64.7%) had a fear of falling when compared to 
non-falling patients (9; 25.7%). The mean CSI ‘D’ 
score of the falling patients was significantly lower 
than the non-falling patients (p = 0.034). These re-
sults are summarized in Table 1 and Figure 1. 

Patients with previous falls, when compared to 
non-falling patients, had worse PD severity as mea-
sured using UPDRS (p < 0.001) (Table 2). Static and 
dynamic balance was also worse in falling than in 
non-falling patients. There was no difference in ca-
dence and stability (measured using the Timed Up 
and Go Test) between the falling and non-falling pa-
tients (p = 0.117) (Table 2). 

Multivariate logistic regression was modeled with 
fall occurrence being the primary outcome. Vari-
ables that showed statistical significance during uni-
variate analysis were inputted into the model. Total 
UPDRS and Tinetti score (not their sub-scores) were 
used in the model. When all predictor variables were 
considered together, they significantly predicted fall 
occurrence (χ2 = 34.4, p = 0.000, R2 = 0.336). The re-
sults showed that PD severity [odds ratio (OR): 1.09, 
95% confidence interval (CI): 1.02–1.16], disease 
duration measured in months (OR: 1.01, 95% CI: 
1.00–1.03), and fear of falling (OR: 3.86, 95% CI: 
1.17–12.7) were significant fall predictors in this study 
(Table 3).

DISCUSSION

Fall frequency
To the best of our knowledge, this is the first doc-

umentation of falls among PD patients in sub-Sa-
haran Africa. The frequency of falls was 42% com-

Table 1. Characteristics of study participants

Variables
Fallers
(n = 34)

Non-fallers
(n = 47)

p-value

Age (mean, SD) in years 65.8 (9.0) 65.4 (10.2) 0.856
Sex (n, %) 0.596

Male 25 (73.5) 32 (68.1)
Female 9 (26.5) 15 (31.9)

Disease duration in months (median, IQR) 60 (30–120) 24 (11.5–36) < 0.001*
Anti-parkinsonian medications (n, %) 32 (94.1) 44 (93.6) 0.926
Orthostatic hypotension (n, %) 18 (52.9) 13 (27.7) 0.021*
Fear of falls (n, %) 22 (64.7) 9 (25.7) 0.002*
CSI ‘D’ score (mean, SD) 37.9 (4.7) 40.3 (4.8) 0.034*
Systolic blood pressure (mean, SD) 124.6 (18.3) 129.5 (24.1) 0.331
Diastolic blood pressure (mean, SD) 80.2 (10.6) 84.4 (16.0) 0.192
*statistically significant. CSI ‘D’: community screening interview for dementia, IQR: inter-
quartile range.

Figure 1. Risk of fall among fallers and non-fallers us-
ing Tinneti scale.
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Table 2. Disease characteristics associated with falls

Test items
Fallers
(n = 34)

Non-fallers
(n = 47)

p-value

UPDRS (mean, SD)
Mentation 3.3 (2.5) 1.8 (1.4) < 0.001*
Daily life 15.1 (5.4) 8.7 (5.1) < 0.001*
Motor 23.1 (9.0) 15.8 (6.6) < 0.001*

Total UPDRS 41.5 (14.6) 26.3 (11.3) < 0.001*
Tinetti Test (mean, SD)

Gait 8.7 (3.5) 10.2 (2.8) 0.034*
Balance 10.1 (4.7) 13.1 (3.4) 0.001*
Total Tinetti score 18.8 (7.8) 23.3 (5.7) 0.004*

Timed Up and Go Test (mean, SD) 32.6 (38.2) 21.0 (20.1) 0.117
Geriatric Depression Scale (mean, SD) 7.3 (2.1) 6.5 (1.5) 0.050
*statistically significant. UPDRS: Unified Parkinson’s Disease Rating Scale.

Table 3. Independent predictors of falls in PD patients

Adjusted OR 95% CI p-value
Duration of disease 1.01 1.00–1.03 0.033*
Fear of falling 3.86 1.17–12.7 0.026*
UPDRS 1.09 1.02–1.16 0.006*
Tinetti 1.01 0.91–1.12 0.889
Model characteristics: χ2 = 34.4, p = 0.000, R2 = 0.336. *statistically significant. PD: Parkin-
son’s disease, OR: odds ratio, CI: confidence interval, UPDRS: Unified Parkinson’s Dis-
ease Rating Scale.

pared to 14.8% of age-matched healthy adults, and 
the median disease duration in the PD patients was 
36 months. Most of the PD patients (71.6%) were on 
two or more anti-PD drugs. Factors responsible for 
falls in PD patients are multiple and most likely in-
clude similar factors associated with falls in healthy 
elderly patients.

The frequency of falls in our study was similar to 
those described in previous studies in PD patients.5,9 
In a study to assess the risk of falls in 160 PD pa-
tients, Contreras and Grandas9 documented a 38.8% 
prevalence, a figure slightly lower than the finding 
in this study. However, a meta-analysis of six fall 
studies in PD patients reported fall frequencies rang-
ing between 38% and 50%.5 The frequency in our 
study lies within this range, and variations in study 
methodology and clinical characteristics could ac-
count for the varied frequencies. 

It is difficult to speculate on cultural factors play-
ing a very significant role in falls in PD patients be-
cause the frequency was similar to what was ob-
tained in other environments. Factors such as special 
flooring (marble, tiles, and polished surfaces) that 
could predispose a patient to fall are absent in most 
traditional Nigerian homes but did not seem to have 
any significant effects on falling frequencies when 
compared to other types of homes. Additionally, 
there were no increases in the incidence of neuropa-
thy, visual impairment, or medications that predis-
pose PD patients to fall. Further studies exploring 
these factors should be performed. 

Factors associated with falls
In this study, disease severity was associated with 

falls. Falling patients had significantly worse disease 
and longer durations when compared to non-fall-
ing patients. These findings are similar to findings 
by Bloem et al.18 and Wood et al.,1 who also report-
ed higher UPDRS motor scores in falling versus 
non-falling patients; therefore, this is not a predictor 
of falls. Postural instability was prominent in the fall-
ing patients more than the non-falling patients due 
to poor preparatory adjustments, abnormal postur-
al balance, and delayed reaction time.27 This in-
creases the propensity for falls and leads to im-
paired gait-dependent activities.

A study by Contreras and Grandas9 reported pre-
dictability of Tinetti balance test to predict falls with 
71% sensitivity and 79% specificity. He confirmed 

the Tinetti test tool as an independent fall predictor 
after using a multivariate logistic regression model.9 
This is consistent with studies of gait and balance ab-
normalities that were carried out in other environ-
ments where gait abnormality was considered the 
most consistent predictor of falls.19 However, in this 
study the Tinetti Balance and Gait Tool did not in-
dependently predict the risk of falls. 

The frequency of falls has also been reported to 
have a direct correlation with age, disease severity, 
medication, cognitive dysfunction, orthostatic hy-
potension, and visual impairment.9,28 Our study 
could not demonstrate age as an independent risk 
factor for falls. A previous study of falls both in PD 
patients and healthy adults had shown an associa-
tion between adults > 65 years and increased falls of 
30 to 40%.29 This was most likely because most of 
the PD patients in that study were younger com-
pared to other studies conducted in different envi-
ronments.9,28 Advancing age (> 70 years) has been 
associated with increased risk of falls due to ad-
vanced PD progression.9 Furthermore, older age is 
associated with frailty and reduced muscle mass and 
strength. In this study, a relatively higher propor-
tion of young onset PD patients were evaluated. This 
is different from previous epidemiological studies 
of PD in Nigeria where relatively low proportions 
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of young onset PD patients were evaluated.30 How-
ever, Femi et al.31 reported an increasing older age 
of PD onset in the Northwestern Nigeria. These 
differences might be due to an inappropriate record 
of birth dates due to low level of literacy, shorter av-
erage life expectancy of those living in the under-
developed and developing countries, poverty and/
or poor access to health care services. Furthermore, 
different genetic makeups and environmental expo-
sures of the study participants might be responsible 
for the observed differences.30 

A previous fall has been shown to be a significant 
risk factor for more falls.5 Pickering et al.5 reported 
in a meta-analysis that > 2 falls was the best predic-
tor of more falls in PD. This might be the result of 
lower recovery performances in forward falls and 
lower muscle strength in PD patients who fall.32 In 
this study, 67.7% of our PD patients had recurrent 
falls, out of which 44% had a fear of falling. The re-
ported frequency of recurrent falls was higher than 
what was obtained by Landers et al. (51%)16 and Dib-
ble and Lange (55%).23 However, the findings in this 
study are similar to a prospective study of falls by 
Cole et al. (68%).33 These differences may be due to 
differences in methodology and characteristics of 
disease severity. 

Adkin et al.34 demonstrated low balance confi-
dence scores, which is an indicator for more falls, in 
PD patients compared to controls.34 Patients who fall 
more frequently often have a self-induced restric-
tion of activities due to fear of more falls, thus, lead-
ing to reduced muscle strength and increased risk 
of more falls, resulting in poor health-related quali-
ty of life. Studies have demonstrated increased inci-
dence of trochanteric fractures in PD patients due 
to adduction of arms against the trunk when fall-
ing, while older adults without PD stretched out their 
arms in the direction of impending fall and, thus, 
sustained minor injuries such as abrasion.35 Worthy 
of note in this study is the predictability of fear of 
falling as a strong modifiable risk factor with an ad-
justed OR of 3.86. Thus, clinical strategies to reduce 
fear of falling in PD patients will reduce the frequen-
cy of falls and their health-related and economic bur-
den. In this study, it was observed that falling PD 
patients sustained other injuries such as fractures and 
lacerations; however, Bloem et al.18 recorded no 
fractures in their study but reported a high propor-
tion of soft tissue injuries (60%),18 a figure slightly 

lower than the finding in our study. These injuries 
may be a result of the inter-segmental stiffness and 
postural inflexibility observed in PD patients.33 Thus, 
an exercise program that enhances flexibility is 
needed for PD patients. 

This study has several limitations. Being a retro-
spective study, there was the possibility of recall bias, 
and subjects with cognitive impairment may not 
have been accurate about fall frequency. It has been 
said that older people tend to forget occurrences of 
previous falls; however, this can be improved upon 
by getting a fall diary to be used in a prospective 
study. Secondly, this was a hospital-based study, 
and thus, the proportion of falling patients in our 
study may not represent community-dwelling PD 
patients who are at greater risk of falls. Although the 
results show that fear of falling could be an inde-
pendent risk factor for falls in PD patients, addition-
al prospective studies are required to confirm if this 
is a cause or consequence of falling or both. Mean-
while, our findings suggest that addressing the fear 
of falling may help to reduce falling events in PD 
patients. 

In conclusion, our study confirmed an increased 
frequency of falls among PD patients, and this fre-
quency was shown to be multifactorial. The predic-
tive risk factors were disease severity and duration 
and fear of falling. Early detection of risk factors can 
prevent the untoward effects of falls in PD patients. 
This will facilitate tailored management to suit such 
patients and ultimately reduce the economic health-
related burden of falls in these patients.
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