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Introduction
HIV infection has become a chronic disease. Effective support 

through antiretroviral drugs to control viral replication, gives 
people living with HIV a life expectancy close to that of the general 
population. However, we currently observe in that population, 
a growing number of co-morbidities associated with ageing, but 
that occurs usually earlier than in the general population [1]. 
Factors associated with the occurrence of these events are related 
to chronic inflammation due to HIV, the duration of infection, no 
control of viral replication, age, gender, geographical origin and 
ARV treatment. These findings have led some authors to refer to 
the concept of an “accelerated ageing” from multifactorial origin 
affecting that population including the locomotors functions [1,2]. 
In the general population, locomotors functions deteriorate with 
age and are associated with risk of falls and with limitations in daily 
activities. A decrease in skeletal muscle strength is considered as key 
element of frailty and loss of autonomy [2].

Data from a cross-sectional survey done in 2002 suggest that up 
to 30% of the patients infected with HIV have complaints about their 
locomotor function [3] comparatively to non-HIV persons estimated 
with the Dijon scale [4]. In sub-Saharan Africa, in our knowledge, 
there is no study done on the movement disorders in HIV-positive 
patients, because the assessment of these disorders does not yet part 
of the recommendations in care of people living with HIV. That’s why 
we were motivated to do a cross-sectional survey in 2014 to estimate 
the prevalence of locomotors disorders in HIV-positive patients 
follow-up in the Infectious Diseases Unit, find the factors involved 
so and identify some risk groups who will benefit from strategies of 
prevention.

Materials and Methods
Study population

We conducted a cross-sectional study at Treichville teaching 
hospital among HIV-infected patient receiving ART during at least 
6 and follow-up in the Infectious and Tropical Diseases Unit from 
22 April and 31 July 2014. In this context, all people over 18 years 
with a diagnosis of HIV infection who gave their written consent for 
participation were included. Patients with opportunistic infections, 
cancer or respiratory or cardiovascular diseases and pregnant women, 
who might have limited performance in the tests, were not included.

Study conduct

A questionnaire and an assessment of locomotor function in 
four tests were used to collect data. The date of diagnosis and type of 
HIV infection, CDC stage, lowest CD4 count, latest CD4 count, latest 
viral load and current antiretroviral treatment were collected from 
the patient care records. The questionnaire was administered face to 
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Abstract
Objective: The aim of the study was to estimate the prevalence of locomotor disorders among people living with 

HIV in Abidjan.

Methods: A cross-sectional study was conducted in April–July 2014 at the Department of Infectious and Tropical 
Diseases in Abidjan. Data were collected with a questionnaire and four tests of locomotor function: 4-m walking speed, 
five timings from sit-to-stand, the timed “up and go” test and standing on one leg with the eyes closed. Logistic 
regression models were used to find factors associated with locomotors disorders.

Results: Of the 308 patients included in our study, 67.5% were women, and the median age was 45 years. The 
median duration of HIV infection was 91 months, and 97.4% were receiving antiretroviral therapy. The locomotor 
test that showed the most frequent alteration (87% of patients) was standing on one leg with the eyes closed. The 
prevalence of locomotors disorders was estimated to be 34% (95% confidence interval (CI), 28.8–39.4). In the 
multivariate analysis, age (odds ratio (OR), 1.9; 95% CI, 1.1–3.2; p=0.014) and body mass index (OR, 2.5; 95% CI, 
1.5–4.3; p=0.001) were significantly associated with the presence of locomotors disorders. No association was found 
with time since diagnosis of HIV infection or antiretroviral therapy.

Conclusion: The prevalence of locomotors disorders among people living with HIV is high. Strategies should be 
developed to screen and treat these disorders in order to limit functional impairment in this population.
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face to elicit sociodemographic characteristics, the characteristics of 
HIV infection, antiretroviral treatment (initial and current regimen, 
compliance, reasons for changing treatment) and clinical data. 
Physical activity was scored on the Dijon scale [4]. Functional motor 
limitations were measured as the level of personal capacity to perform 
(alone, without technical help) basic actions such as walking, kneeling, 
using the hands, picking up an object and carrying 5 kg for 10 m. The 
limitations were scored as performance “without difficulty”, “with some 
difficulty”, “with great difficulty” or “cannot do at all” [5]. Locomotor 
function was assessed in a battery of standardized, validated tests by 
trained personnel [5-8]:

“Five-times sit-to-stand” measures the strength of the lower limbs 
and the ability of the muscles to contract to produce movement. The 
participant sits in a standard wheelchair (height, 45 cm) with the back 
against the chair and arms folded across the chest. After a practice test, 
the participant is asked to stand up and sit down fully five times as soon 
as possible thereafter, without using the arms to push against the chair 
[9,10].

Speed of walking 4 m is a simple test in which the patient is asked 
to walk normally from the starting point to the arrival of the defined 
route. The speed of walking is measured in m/s.

Timed up-and-go is a clinical test of locomotion and balance, which 
involves measuring the mobility of a patient from seated to standing. 
The patient is asked to get up from a chair with a backrest, walk 3 m 
and then return to the chair. The score is given as the time in seconds.

In the “one-leg standing with eyes closed” test (Berg test), the 
subject is asked to remain as long as possible on the leg of his or her 
choice with the eyes closed, without moving and without support. An 
abnormal score is given if the participant fails to stand on one leg for at 
least 5 s; a shorter time predicts a very high risk for falls. The sensitivity 
is 37% and the specificity 76%. It provides an excellent index of postural 
ageing from as early as 45 years in the general population [10]. 

The presence of musculoskeletal disorder was defined by poor 
performance in more than one of these clinical tests, as defined in the 
literature [2,9].

Statistical analyses

A descriptive analysis was made for the entire study population. 
Missing data were recorded only for viral load and processed by the 
single imputation method based on the median. The results are expressed 
as median ± interquartile range (IQR) for quantitative variables and 
frequency with 95% confidence intervals (CIs) for categorical variables. 
The prevalence of locomotor disorders is expressed as a percentage with 
its 95% CI. The Pearson chi-square test was used to compare variables 
between the groups with and without locomotor disorders. All tests 
used were two-sided with a significance level set at 0.05.

Associated factors were analysed in a logistic regression model. 
The dependent variable was the presence of locomotor disorders. 
The association between a risk factor and the dependent variable 
was estimated by root cause analysis approval (Rca) in univariate 
analysis at the 25% significance level. Multivariate analysis was 
used to estimate the adjusted root cause analysis approval for each 
selected factor. At each step, the presence of confounding factors 
was monitored. The adequacy of the model was tested by the 
“goodness of fit” test. All statistical analyses were performed with 
STATA software version 11.

Results
Patients and characteristics

Of the 6405 patients who presented to the Service for clinical or 
laboratory monitoring, consultation or for their monthly allocation 
of antiretroviral treatment, 226 were ineligible because they were 
hospitalized. Of the remaining 6179 patients, 308 were approached by 
the convenience method to participate in the study. None refused.

Our study sample comprised 208 women (67.5%) and 100 
men (32.5%), giving a sex ratio of men to women of 0.48. The 
sociodemographic characteristics are shown in Table 1. The median 
age of the participants was 45.4 years (IQR=38–51); 44.2% lived with 
a partner and 37.7% had secondary-school education. Most of the 
participants (84.1%) had a professional activity, 6.8% were pensioners 
and 9.1% were unemployed. The median weight was 65 kg (IQR=58–
74) and the median body mass index (BMI) was 23.1 kg/m2 (IQR=21.2–
26.9). Small proportions of participants used alcohol (13.6%), tobacco 
(1.3%) or drugs (1.3%).

Physical activity and functional limitations

All participants answered questions about functional limitations 
and physical activity; 199 were physically active (64.6%). Motor 
limitations were identified in certain daily activities, including walking 
for 500 m on flat ground without assistance (8.1%), walking up and 
down a flight of stairs without help (16.2%), raising the arms (2.9%) and 
carrying a 5 kg bag and walking 10 m (11.4%). Functional limitations 
were observed in the lower limbs in 35.7% of patients and in the upper 
limbs in 2.9%.

Locomotor tests

The test that showed the greatest alteration was standing on one leg 
with the eyes closed, most patients (87.0%) showing results considered 
to be pathological. Pathological results were obtained in 9.7% of 
patients for getting up and down from a chair five times and in 4.9% of 
patients for walking 4 m. The median time for standing on one leg was 
3.1 s (IQR=1.9–4.8) (Table 2), while 28.9% of patients had a poor score 
in the “timed up and go” test, with a median of 13.3 s (IQR=11.9–15.4).

Pathological results in at least one test were found for 176 patients 

Parameters
Age (years), median (IQR) 45.4 (38–51)

Female gender, n (%) 208 (67.5)
Other nationality, n (%) 34 (11.1)

Marital status, n (%) Living couple 136 (44.2)
Level of education, n (%) None 68 (22.1)

Primary 86 (27.9)
Secondary 116 (37.7)

Higher 38 (12.3)
Professional activity, n (%) Active 259 (84.1)

Retired 21 (6.8)
Weight (kg), median (IQR) 65 (58–74)
BMI (kg/m2), median (IQR) 23.9 (21.2–26.9)

Alcohol, n (%) 42 (13.6)
Smoking, n (%) Former smoker 33 (10.7)

Current smoker 4 (1.3)
Nonsmoker 271 (88.0)

Drug use, n (%) 4 (1.3)

Table 1: Social and demographic characteristics of patients.
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(56.2%); only 30 patients (9.7%) performed well in all tests. None of 
the patients had four abnormal tests. Thus, the prevalence of locomotor 
disorders was estimated to be 34.1% (95% CI, 28.8–39.4).

Patients who had locomotor disorders (n=105) were significantly 

older (P<0.007), had secondary education (P<0.048), were overweight 
(BMC ≥ 25 kg/m2; P<0.012) and had a lower CD4 lymphocyte count 
(<200/mm3) than patients who did not have a locomotor disorder 
(n=203). No significant difference in the presence of locomotor 
disorders was found by sex (P=0.427), smoking (P=0.334), alcohol use 
(P=0.417), duration of HIV infection (P=0.718), antiretroviral therapy 
(P=0.24), length of exposure to antiretrovirals (P=0.354) or viral load 
(P=0.48) (Table 2).

Table 3 shows the factors associated with the presence of locomotor 
disorders in the final multivariate analysis. Locomotor disorders 
among people living with HIV were significantly associated with age 
(P=0.014, adjusted root cause analysis approval =1.9; 95% CI, 1.1–3.1) 
and BMI (P=0.001, adjusted root cause analysis approval, 2.5; 95% CI, 
0.9–3.5). Patients aged >45 years were 1.9 times more likely to have a 
locomotor disorder than those aged <45 years. Patients with a BMI>25 
kg/m2 were at a 2.5 times greater risk for locomotor disorders (OR, 2.5; 
95% CI, 0.9–3.5). The probability of locomotor disorders was reduced 
with physical activity (OR=0.4; 95% CI, 0.3–0.8; P=0.003) and with a 
lowest CD4 count >200/mm3 (OR=0.6; 95% CI, 0.3–1.1; P=0.058). No 
association was found with the most recent CD4 count (P<0.948) or 
type of antiretroviral treatment (P<0.573).

Discussion
The prevalence of locomotors disorders among people living with 

HIV infection was estimated to be 34.1% in this sample, similar to the 
findings in Columbia [3]. About one third of patients had pathological 
results in at least two tests. This finding is higher than that found by 
Nozères et al. of 29% (95% CI, 24–34), probably due to differences in 

Characteristics Total
N (%)

Without 
disorders 

(n = 203) (%)

With 
disorders 

(n=105) (%)

P*

Age (years) 0.007
≤ 45 150 (48.7) 110 (54.2) 40 (38.1)
>45 158 (51.3) 93 (45.8) 65 (61.9)

Gender 0.427
Male 100 (32.5) 69 (34.0) 31 (29.5)

Female 208 (67.5) 134 (66.0) 74 (70.5)
BMI (kg/m2), median (IQR) 24 (21–27) 23 (21–26) 25 (21–29) 0.012
Level of education, n (%) 0.048

None 68 (22.1) 36 (17.7) 32 (30.5)
Primary 86 (27.9) 61 (30.1) 25 (23.8)

Secondary 116 (37.7) 77 (37.9) 39 (37.1)
Higher 38 (12.3) 29 (14.3) 9 (8.6)

Duration of HIV infection 
(months), median (IQR)

91 (58–110) 91 (57–110) 88 (58–110) 0.718

HIV type 0.986
HIV1 285 (92.5) 188 (92.7) 97 (92.4)
HIV2 12 (3.9) 8 (3.9) 4 (3.8)

HIV1+2 11 (3.6) 7 (3.4) 4 (3.8)
CDC stage 0.34

A 47 (15.2) 33 (16.3) 47 (15.2)
B 194 (63.0) 122 (60.1) 194 (63.0)
C 67 (21.8) 48 (23.6) 67 (21.8)

Lowest CD4 count (/
mm3)

0.026

<200 200 (64.9) 123 (61.5) 77 (38.5)
≥ 200 108 (35.1) 80 (74.1) 28 (25.9)

Most recent CD4 count 
(/mm3)

0.121

<200 37 (12) 29 (14.3) 8 (7.6)
200–499 144 (46.8) 88 (43.3) 56 (53.3)

≥ 500 127 (41.2 86 (42.4) 41 (39)
Most recent viral load 

(copies/mL)
0.48

<200 253 (82.1) 169 (83.3) 84 (80.0)
≥ 200 55 (17.9) 34 (16.7) 21 (20.0)

Type of antiretroviral 
treatment

0.24

Untreated 7 (2.3) 6 (3.0) 1 (1.0)
2NI+NNI 188 (61.0) 118 (58.1) 70 (66.7)
2NI+PI 113 (36.7) 79 (38.9) 34 (32.3)

Use of alcohol 0.417
Yes 42 (13.6) 30 (14.8) 12 (11.4)
No 266 (86.4) 173 (85.2) 93 (88.6)

Use of tobacco 0.334
Smoker 37 (12.0) 27 (13.3) 10 (9.5)

Nonsmoker 271 (88.0) 176 (86.7) 95 (90.5)
Duration of exposure to 
antiretroviral treatment 

(months), median

88 (49–105) 75 (38–103) 83 (48–104) 0.354

* Pearson chi-2 test
NI: Nucleosidic Inhibitor; NNI: Non Nucleosidic Inhibitor; PI: Protease Inhibitor

Table 2: Characteristics of patients with and without locomotor disorders.

Factors Adjusted OR and 
95% CI

p-value

Age (years) 0.014
≤ 45 1.0
>45 1.9 (1.1–3.1)

BMI (kg/m2) 0.001
<25 1.0
≥ 25 2.5 (0.9–3.5)

Level of education 0.136
None 1.0

Primary 0.5 (0.2–0.9) 0.037
Secondary 0.7 (0.3–1.3) 0.233

Higher 0.4 (0.1–0.9) 0.073
Dijon physical activity score 0.003

Sedentary 1.0
Active 0.4 (0.3–0.8)

Lowest CD4 count (/mm3) 0.058
<200 1.0
≥ 200 0.6 (0.3–1.1)

Most recent CD4 count (/mm3) 0.948
≥ 500 1.0

200–499 1.9 (0.8–4.9) 0.154
<200 1.3 (0.5–3.4) 0.559

Antiretroviral treatment 0.573
Untreated 1.0
2NI+NNI 3.0 (0.3–27.7) 0.332
2NI+PI 2.4 (0.3–22.3) 0.453

NI: Nucleosidic Inhibitor; NNI: Non Nucleosidic Inhibitor; PI: Protease Inhibitor
Table 3: Factors associated with locomotors disorders in the logistic regression 
model, multivariate analysis.
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the tests used and in sampling [11]. The descriptive analysis showed that 
all patients do not have the same problems. The test in which 87% of 
patients had a pathological result was standing on one foot with the eyes 
closed, which tests patients’ balance. Pathological results were found 
for 28.9% of patients in the “timed up and go” test, 9.7% in the “five-
time sit-to-stand” test and 4.9% in the speed of walking 4 m test. In the 
study made by Richert et al. [5], the test with most frequent alterations 
was the “five-time sit-to-stand” (53.3%), followed by the “timed up and 
go” test (10.5%) and standing on one leg with the eyes closed (9.9%). 
The “five-times sit-to-stand” test measures lower limb muscle strength 
and balance [9,12]. The characteristics of our population differed 
from those of Richert et al. [5]. Our sample was predominantly female 
(67.53%) and the median age was 45.4 years, whereas the Bordeaux 
team studied a group consisting of 80% men with a median age of 47.6 
years (IQR=41.8–53.9) [5,13,14]. Most studies show that the prevalence 
of these disorders is directly related to age [2,9,10]. Thus, 25% of people 
living with HIV infection who are >45 years and only 3–5% of people 
>65 years in the general population suffer from these disorders [2,5-7].

Deterioration of the balance function appeared to be the central 
element of the locomotors disorders in our patients. Conversely, 
Richert et al. [5] found that the only tests that showed significantly 
deteriorating function after a follow-up of two years were five times 
sitting and rising from a chair and a 6 min walk. The results of tests 
that more specifically assess balance, such as the “timed up and go”, 
the Berg test or unipodal support with the eyes closed did not show 
deterioration [14]. The difference in results suggests strong involvement 
of reduced muscle function in our patients.

In our final multivariate analysis, age>45 years and having a 
BMI>25 kg/m2 were associated with the presence of locomotors 
disorders. Nutrition may affect locomotors disorders in people with 
HIV infection and Richert et al. also noted an effect of nutrition on 
physical performance [5]. They also highlighted a relation between 
BMI, physical performance in the “five-times sit-to-stand” and age. 
The interaction of BMI with locomotive disorders might be due to 
replacement of muscle mass with fat and the resulting decrease in 
physical performance [15].

We found no significant association with time since diagnosis 
of HIV infection, CD4 cell count, viral load or type or duration of 
antiretroviral treatment. We therefore found a significant association 
between performance in the “five-times sit-to-stand” test and duration 
of HIV infection, but no relation with either immuno-virological 
characteristics nor duration of exposure to antiretrovirals [12,14]. 
Richert et al. found that age, the presence of diabetes, cerebral 
complications related to AIDS and drug use were risk factors for the 
development of locomotors disorders [13]. 

Our findings indicate that, over time, the decline of locomotors 
functions in people with HIV infection is no longer determined by 
HIV infection but is due to external factors, even though the patients 
still carry an undetectable viral load. Physical activity appears to be a 
protective factor against the occurrence of locomotors disorders due 
to its therapeutic properties and its beneficial impact on primary 
prevention of cardiovascular disease [4]. 

Conclusion
Our work highlights a link between age, nutrition and the presence 

of locomotors disorders in people living with HIV infection. These 
disorders occurred mainly in people aged >45 years and with a BMI 
≥ 25 kg/m2, suggesting limitations in activities and important risk 

of falls. People who have physical activity are less likely to have a 
functional locomotors disorders, regardless the duration of exposure to 
antiretroviral treatment or length of HIV infection.

The ageing of people living with HIV infection is a major challenge 
for African societies, both socially and medically. A decrease in 
locomotor function is also problematic, as it has a significant impact 
on autonomy and entails a significant risk for falls. Practitioners should 
anticipate early, systematic, routine screening.
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