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Abstract

Introduction: Stroke results in severe disability, with impacts that are sometimes socially, emo-
tionally or professionally dramatic and also dramatic for the cost involved in care and treatment.
Objective: Assessing the functional prognosis after hospitalization and identifying associated fac-
tors. Method: It consisted in a cross-sectional, prospective, descriptive and analytical study that
was conducted from April 1 to August 31, 2013 in the Neurology Department of CNHU-HKM in Co-
tonou. It involved 100 patients who have known stroke for at least 6 months and were all admitted
and discharged later on. The disease survivors were re-contacted and examined again at home or at
hospital. Disability and dependency were then measured respectively with the Rankin score and
Barthel index. The STATA/IC11.0 statistical software was used as the basis for data analysis. Unva-
ried and multi-varied analyzes helped to identify associated factors. Results: The overall disability
and dependency rates were respectively 69% and 57.7%. And the highest rate of disability (38.8%)
was observed between 50 and 60 years old. However, dependency prevalence was higher in sub-
jects above 70 years old (37.3%). Regarding gender, the prevalence of disability was 59.2% in men
and rather 41.5% in women. Predictors of disability and dependency were paralysis on admission
(IC95% = 0.26 [0.77 - 0.92]; p = 0.036), obesity (IC95% = 0.26 [0.77 - 0.92]; p = 0.012) and monthly
income lower than 70$US (IC95% = 0.05 [0.01 - 0.56]; p = 0.015). Conclusion: This study enabled
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us to assess the functional outcome of patients once discharged. The significance of motor deficit on
stroke occurrence, obesity and the low monthly income were factors of poor functional prognosis.
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1. Introduction

Stroke causes severe disability, with impacts that are sometimes socially, emotionally or professionally dramatic
and also dramatic for the cost of care involved in care and treatment [1] [2]. The lost of independency with re-
gard to hemiplegic patients is significant since 50% to 70% of stroke patients depending on a third party [3]-[5].
The current state is not well-known in Benin. That’s why this study was initiated and referred out to assess post
hospitalization functional prognosis as well as to identify associated factors.

2. Method

This is a cross-sectional, prospective descriptive and analytical study conducted from April 1, 2013 to August 31,
2013 in Hubert Maga Koutoukou National teaching hospital in Cotonou. Benin is a French-speaking country in West
Africa (Figure 1) bordered in the east by Nigeria. It boasts of 9 million inhabitants covering an area of 112.622 k.
The population subject to study consisted of patients suffering from stroke at least for the past 6 months. The sample
size was calculated using the formula of Daniel Schwartz n = Za? pg/i® = 96 with p = 48.3% (stroke prevalence in
the neurology department in CNHU-HKM [6], a = 5% and | = 10%. The total number of enrolled subjects
during the study period was 100. During the study period, we performed a systematic enrollment of all pa-
tients who met the inclusion criteria and willingly agreed to participate in the study, up to the number expected.

2.1. Inclusion Criteria

e Having suffered from stroke and been treated in the Department of Neurology;
e Having been suffering from stroke for at least 6 months;
e Having provided one’s contacts in the medical record during hospitalization.

Figure 1. Position of Benin in Africa.
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2.2. Exclusion Criteria

e Any patient with a meningeal hemorrhage, cerebral venous thrombosis or a neurological deficit associated
with head injury or brain tumor or other cause;
e Exception of brain scan.

2.3. Diagnostic Criteria

In this study, stroke diagnosis is made on the basis of a neurological deficit of sudden acute onset and the out-
come of brain scan.

2.4. Collection Modalities

From the patient folder and database made available by the service, all patients having suffered from stroke and
meeting the inclusion criteria were identified up to the sample size. Only those who survived stroke and were
discharged after hospitalization were contacted via phone. Those who were still alive were re-examined either at
hospital or in their home on appointment basis. A clinical examination of the patient was then carried out
through a set of questionnaire. The data were supplemented by the analysis of patient medical records.

2.5. Studied Variables

Dependent variables: they include

o The functional disability formerly assessed by the Rankin score. As a matter of fact, a Rankin of 0 or 1 was

regarded as absence of disability, and above 1 as presence of disability.

The dependency state assessed using Barthel index. The patient was considered as dependent when his Bar-

thel index was below 100.

Independent variables:

e The socio-demographic data (age, gender, occupation, marital status, monthly income. The legal minimum
wage in Benin is US $70).
Past records (hypertension, diabetes, heart disease).
Data on stroke occurrence: date of stroke occurrence, stroke type, hemicorpus deficit, hypertension, type of
deficit, aphasia, impaired consciousness, length of time between stroke and investigation day, use of tradi-
tional medicine after hospitalization, functional rehabilitation sessions.

e The current body mass index which helped identify normal subjects (18 < BMI < 25), those with overweight
(25 < BMI < 30) and obesity (BMI > 30).

2.6. Data Processing and Analysis

Data were entered using EPI-DATA software. Then, clearance and data analysis were performed using the sta-
tistical software STATA/IC 11.0. A descriptive analysis was completed with regard to the variables which were
studied. Thus, considering qualitative variables, prevalence rate and proportions were determined. Either chi2 or
FISHER test was utilized for comparisons if only expected values are lower than 5. For the quantitative values,
averages along with their typical gaps, medians, minima and maxima have all been described. STUDENT test
was utilized for comparisons. The study of associated factors was conducted using logistical regression model in
unvaried and multi-varied analyses. The multi-varied analysis was carried out by inserting into the model all va-
riables of which p-value in unvaried analysis is less or equal to 20% due to the exploratory nature of the study.
The break-even point in terms of significance was 5% and confidence gap rated at 95%.

2.7. Ethical Considerations

Each patient or his/her next of kin submitted a written letter of consent upon explanation of the objective and
modalities of such a study.

3. Results

In total, 100 patients were enrolled. Their ages ranged from 18 - 86 years with an average of 58.9 years + 13.6
years. There were 58% of men against 42% of women with a sex ratio (M/F) of 1.4. Twenty-nine patients
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passed away, which represents a post hospitalization mortality rate of 40.8%. The overall disability prevalence
rate among the 71 survivors was 69%. Prevalence according to the Rankin score showed that 15.5% of patients
presented mild disability, 26.7% presented moderate disability, 16.9% presented moderately severe disability
and 9.9% presented severe disability (Figure 2). Dependency prevalence was 57.7%.

Socio-demographically, the highest disability rate (38.8%) was observed between 50 and 60 years old. How-
ever, dependency prevalence was higher in subjects over 70 years (37.3%), p = 0.320. These data are summa-
rized in Figure 3. Concerning gender, disability prevalence was 59.2% in men population whilst the rate was
41.5% in women population as shown in Figure 4. Figure 5 on the other hand shows the progress of both disa-
bility and dependency over time in stroke patients’ population.

Clinically, disability prevalence was 65.3% when the patient showed paralysis on stroke occurrence. Under
the same conditions, dependency was 76.9% (Figure 6). Disability rate is higher in patients with hemorrhagic
stroke (79.2%, p = 0.003), whilst dependency ratio is higher in patients with ischemic stroke (59.6%, p = 0.03).
Figure 7 summarizes these data.

As far as therapy is concerned, a gradual decline in disability and dependency is observed based on functional
rehabilitation sessions (Figure 8).

26.7%
16.9%
15.5%

J I i
Mild Moderate Moderately  Severe
disability disability severe disability

disability

Figure 2. Prevalence of different types of disability, Coto-

nou, 2013.

38.8%

M Disability

H Dependency

<50 [50-60] [60-70] =70

Figure 3. Distribution of disability prevalence per age, Co-

tonou, 2013.
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Figure 4. Disability and dependency prevalence as per
gender, Cotonou, 2013.

66.7%

—&—Disability
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Figure 5. Disability and dependency distribution per time spent after stroke occurrence, Cotonou, 2013.
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Figure 6. Distribution of disability and dependency
prevalence per type of deficit on stroke occurrence,

Cotonou, 2013.
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Figure 7. Disability and dependency distribution per
stroke type, Cotonou, 2013.

83%

51.3%

50.0% —&— Disability

—fl—Dependency

<20 [20-30] [30-90] 290

Figure 8. Disability and dependency distribution per number of physiotherapy session, Cotonou,
2013.

Associated factors: the unvaried analysis shows that no socio-demographic data is significantly associated
with disability. On the other hand, age between 60 and 70 (95% IC = 12 [2.01 to 71.81], p = 0.034), age above
70 (95% IC =6 [1.17 to 30.72]; p = 0.013) and monthly income lower than $70 (95% IC = 0.21 [0.57 t0 0.82], p =
0.012) were associated with dependency (Table 1). In terms of medical past records, only the presence of
hypertension was associated with disability (95% IC = 7.15 [1.64 to 31.20], p = 0.004) and dependency (95% IC =
17.14 [2.03 to 144.6], p = 0.001) as indicated in Table 2. Clinically, the presence of paralysis on patient ad-
mission during stroke occurrence (95% IC = 0.21 [0.06 - 0.64], p = 0.005), the presence of hypertension on ad-
mission (95% IC = 13.82 [1.50 to 126.9], p = 0.004) and obesity (95% IC = 0.18 [0.59 to 0.65], p = 0.017) were
associated with disability. These same factors were associated with dependency: paralysis on admission (95% IC =
0.14 [0.05 to 0.41], p < 0.001), hypertension on admission (95% IC = 8.33 [2.92 to 75.65], p = 0.029), and obesity
(95% IC =7.17 [0.84 to 61.27], p = 0.042). These data are summarized in Table 3.

Disability and dependency predictors: After multi-varied analysis with logistical regression, paralysis on ad-
mission (95% IC = 0.26 [0.77 to 0.92], p = 0.036) and obesity (95% IC = 0.26 [0.77 to 0.92], p = 0.012) were
factors that remained associated with disability. As for dependency, only paralysis on admission (95% IC = 0.27
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Table 1. Socio-demographical factors associated with disability and independency, Cotonou, 2013. Results of unvaried analysis.

Total Disa(kg/iol)ity RC [ICos0%] Vaﬁue De?]e?;sncy RC [1Cgs0s] p Value

Age (years) 0.434

<50 18 10 (55.6) 1 6 (33.3) 1

[50 - 60] 27 19 (70.4) 1.9 [0.55 - 6.59] 14 (51.9) 2.15[0.62 - 7.42]

[60 - 70] 14 10 (71.4) 2[0.45 - 8.84] 12 (85.7) 12 [2.01 - 71.81] 0.034"

>70 12 10 (83.3) 4[0.67 - 23.7] 9 (75.0) 6[1.17 - 30.72] 0.013
Gender 0.470 0.486

Male 44 29 (65.9) 1 24 (54.5) 1

Female 27 20 (74.1) 1.48[0.51-4.2] 17 (62.9) 1.420.53 - 3.78]
Matrimonial 0.161 0.553

Single 21 12 (57.1) 1 11 (52.4) 1

Married 50 37 (74.0) 2.13[0.73-6.2] 30 (60.0) 1.36 [0.49 - 3.81]
Profession 0.606 0.210

Civil servant 22 17 (77.3) 1 15 (68.2) 1

Private worker 10 6 (60.0) 0.44[0.09 - 2.2] 3(30.0) 0.2 [0.39 - 1.01]

Craftsman 11 8 (72.7) 0.78 [0.15 - 4.1] 5 (45.4) 0.39[0.09 - 1.72]

Housewife 19 14 (73.7) 0.82[0.19 - 3.4] 12 (63.2) 0.8 [0.22 - 2.92]
Monthly income 0.204 0.012"

<70$ 11 7(63.6) 2.7[0.75-9.2] 9 (81.8) 2.66 [0.50 - 14.2]

[70$ - 2008] 35 22(62.9) 0.9 [0.59 - 0.72] 22 (62.9) 0.21[0.57 - 0.82]

>200% 15 4(26.7) 1 4(26.7) 1

“Significant result.

Table 2. Past records associated with disability and dependency, Cotonou, 2013. Results of unvaried analysis.

Past records Total Dir?z?kg/iol)ity RC [1Cgs06] p Value Der;]e?;)e)ncy RC [1Cgs06] p Value
Hypertension 0.004" 0.001"
No 10 3(30.0) 1 1 (10.0) 1
Yes 61 46 (75.4)  7.15[1.64 - 31.20] 40 (65.6) 17.14 [2.03 - 144.6]
Diabetes 0.698 0.294
No 63 43 (68.2) 1 35 (55.6) 1
Yes 8 6 (75.0) 1.39[0.26 - 7.53] 6 (75.0) 2.4[0.44 - 12.8]
Heart disease 0.651 0.916
No 66 46 (69.7) 1 38 (57.6) 1
Yes 5 3(60.0) 0.65 [0.10 - 4.21] 3(60.0) 1.11[0.17 - 7.06]

“Significant result.

[0.01 to 0.28], p = 0.003) and monthly income under $70 (95% IC = 0.05 [0.01 to 0.56], p = 0.015) were closely
associated as shown in Table 4.

4. Discussion

Disability prevalence in correlation with stroke patients was 69%. The distribution per Rankin score showed that
15.5% of patients presented mild disability, 26.7% presented moderate disability, 16.9% presented moderately
severe disability and 9.9% presented severe disability. Layadi et al. [5], in a study conducted in Algeria in 2008
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Table 3. Clinical factors associated with disability and dependency, Cotonou, 2013. Results of unvaried analysis.

Disability Dependency

Factors Total n (%) RC [1Cgs0] p Value n (%) RC [1Cgs00] p Value
Deficit side 0.291 0.447
Right 47 31(65.9) 1 29 (61.7) 1
Left 23 18(78.3)  1.86[0.58 - 5.93] 12 (52.2) 0.68 [0.25 - 1.85]
Deficit importance 0.005" <0.001"
Paresis 38 32(84.2) 1 30 (78.9) 1
Paralysis 32 17 (53.1)  0.21[0.06 - 0.64] 11 (34.4) 0.14[0.05 - 0.41]
Impaired consciousness 0.892 0.83
No 46 32 (69.6) 1 27 (58.7) 1
Yes 25 17 (68.0)  0.93[0.33 - 2.65] 14 (56.0) 0.89[0.33 - 2.39]
A. Hypertension 0.004" 0.029"
No 6 1(16.7) 1 1(16.7) 1
Yes 64 47 (73.4) 13.82[1.50-126.9] 40 (62.5) 8.33[2.92 - 75.65]
Aphasia 0.637 0.817
No 32 23(71.9) 1 18 (56.2) 1
Yes 39 26(66.7)  0.78[0.28 - 2.17] 23 (58.9) 1.12 [0.43 - 2.88]
Traditional M. 0.379 0.115
No 43 28 (65.1) 1 35 (54.7) 1
Yes 28 21(75.0)  1.61[0.56 - 4.64] 6 (85.7) 4.97 [0.56 - 43.69]
BMI 0.017" 0.042"
Normal 34 15 (44.1) 1 15 (44.1) 1
Overweight 16 8(50.0)  0.23[0.37 - 1.44] 8 (50.0) 0.78 [0.28 - 2.17]
Obese 12 10(83.3)  0.18[0.59 - 0.65] 10 (83.3) 7.17[0.84 - 61.27]
“Significant result.
Table 4. Predictors of disability due to stroke, Cotonou, 2013. Results of multi-varied analysis.
Dise}lg/iol)ity Gross RC Adjusted RC  p Value Dee\e?(gsncy Gross RC Adjusted RC  p Value

Paralysis 32 (53.1) 0.21[0.06-0.64] 0.26[0.77-0.92] 0036 12(52.2) 0.68[0.25-185] 0.27[0.01-0.28] 0.003"
Obesity  15(44.1) 0.18[0.59 - 0.65] 0.19[0.05-0.69] 0.012" - - - -
RM < 70$ - - - - 4(26.7) 0.21[057-0.82] 0.05[0.01-0.56] 0.015"

“Significant results.

on the assessment of functional prognosis in stroke hemiplegics in 2007, recorded a disability prevalence of 67%.
This result is similar to ours, and shows how high the level of disability is after stroke occurrence.

Dependency prevalence was 57.7% in this study. It included all patients who had a Barthel index lower than
100. Some studies had similar results. Wilkinson et al. [3] in 1997 in a study on the long-term monitoring of
stroke and Le Thiec et al. [4] in a study on stroke mortality and functional outcome in Lower Normandy in
France, realized that the lost of independency with regard to hemiplegia patients was significant since 50% - 70%
of them depended on a third party.

Age impact on functional outcome is appreciated in many different ways [7] [8]. In our study, age seemed to
influence the progression of Barthel score when the subject is beyond 70 years, although the difference was not
statistically significant (p = 0.320). With respect to disability, it was more prevalent in patients’ population be-
tween 50 and 60 years with a minor difference. In our research, the non-correlation between age, disability and
dependence might be explained by the smaller sample size culminating in the shortfalls. We could have ob-
served significance thresholds if sample size was more important. In a prospective study assessing 561 patients,



D. D. Gnonlonfoun et al.

age was a predictor of neither the progression of FIM nor final FIM [9]. Davier, in a follow-up research con-
ducted on 156 victims of a first hemispheric stroke consecutively admitted for a year to the Teaching Hospital of
Limoges in France, does not accept age as a predictor of stroke functional outcome [10]. For Calmels, old age
significantly reduces the final level of functional independency as well as the prevalence of returning home [11].

Sixty percent (60%) of patients who had stroke less than a year ago presented a disability; that prevalence de-
creased to 33.3% for patients seen 3 years after stroke event. This shows that disability prevalence reduces over
time. Natural progress and rehabilitation sessions might influence such recovery [12]. Beyond the third year,
dependence did not know a significant decline. The fact that disability decreases whilst dependence does not
follow the same trend, might be due to the psychological advantages of dependence. In fact, dependent patients
have support from their relatives to carry out daily activities and find it difficult to do without, despite their dis-
ability decline.

For Ischemic stroke, 42.9% of patients had a disability within less than a year against 28.6% beyond 3 years.
For hemorrhagic stroke, 75% of patients had a disability within less than a year with a considerable decrease in
this rate over time. It became apparent that, hemorrhagic stroke allowed a functional recovery higher than that of
ischemic stroke. Several studies corroborate our results. SENE DIOUF et al. [13] in 2006 in Senegal and
PAOLUCI et al. [14] in a comparative study in 2003 made the same observation. Several reasons were given by
the work of QURESHI et al. [15] to explain the best prognosis of hemorrhagic lesions. Indeed hemorrhagic le-
sions compromise less severely the central neuroplasticity mechanisms causing recovery. Moreover, the basic
process of hemorrhage, with blood extravasation resulting in the compression and laceration of the cerebral pa-
renchyma, differs from that of ischemia with blood flow interruption leading to hypoxia and a decrease in me-
tabolites that are essential to the survival of brain parenchyma.

In unvaried analysis, several factors were associated with the functional profile. But only the size of deficit
during stroke period (p = 0.036), BMI (p = 0.015) and the monthly income (p = 0.015) were found as disability
and dependency predictors after multi-varied analysis.

e The importance of motor deficit on stroke occurrence

Patients with paralysis presented less significant recovery than patients with paresis. The more significant
motor deficit is on stroke occurrence, the more significant disability is. SENE DIOUF et al. also noted an asso-
ciation between disability and the significance of initial injury [13]. As a matter of fact, the more significant
motor deficit is, the higher the number of affected pyramidal fibers is. This results then in a slower recovery than
in paresis cases where the amount of injured pyramidal neurons is lower.

o BMI

Disability was more significant in obese patients than in those with normal weight. Obesity already estab-
lished as a risk factor for stroke, is also revealed as a factor of poor post stroke functional prognosis. Layadi et al.
[5] also found obesity as an aggravating factor of disability. Indeed, obesity causes other comorbidities such as
hypertension, diabetes and physical inactivity that negatively burden functional prognosis.

e Monthly income

The low monthly income earned by the patients was predictive of poor functional diagnosis. In our study, pa-
tients who had a higher monthly income were less dependent. This could be explained by their access to quality
care, their ability to afford rehabilitation sessions and also an environment conducive to mental well-being. A
link can be established with the results of LAY ADI et al. [5] which recorded an association between educational
level and functional recovery when we consider that education level is often related to monthly income.

5. Conclusion

This study helped assessing the current state in Benin on the functional outcome of patients once they are dis-
charged. The significances of motor deficit on stroke occurrence, obesity and low monthly income were factors
of poor functional prognosis. The identification of these factors will now help to determine timely the potential
for recovery from hemiplegia.
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