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Abstract  Early mobilization in acute stroke care is highly recommended in a range of developed countries policy; 
however, in developing countries like Kenya, lack of evidence seems to hinder formulation and implementation of 
policy guideline on early mobilization in acute stroke care. Therefore, to estimate the safe optimal time for early 
mobilization of stroke patients in Kenya, we conducted a prospective cohort study in two purposively selected health 
facilities in Kisumu County, Kenya. About 100 stroke patients admitted in medical wards (mean age 59.1±2.3 years, 
females 61%) were recruited. Barthel Index’ tool was used to assess recovery and physical activity levels. It 
comprised of scoring scale ranging from 0-100. The participants were categorized as follows: Patients who score 
between 0 – 30 were considered as mildly recovered, 31 - 60 as moderately recovered and patients who score from 
61 – 100 were regarded as fully recovered. Multiple logistic regression model was used to compute adjusted ORs 
(AOR) of early mobilization and Barthel Index variable, adjusting for age, gender and type of stroke. Early 
mobilization improves patient recovery. Participants in early mobilization group were more like to independently 
feed, groom, dress, use toilet, use wheel chair and climb stairs with help compared to late mobilization (p <0.05). 
Most (76%) participants who were exposed to high physical activity had full recovery than the (5%) bones in low 
physical activity (p< 0.001). This study provides evidence that early mobilization and high physical activity 
improves stroke patient recovery. 
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1. Introduction 
Stroke remains one of the most devastating of all 

neurological conditions. Globally, it is the second leading 
cause of death above the age of 60 years, and the fifth 
leading cause of death in people aged 15 to 59 years old 
[1]. It affects 15 million people annually, resulting to 5 
million deaths, and 5 million disabilities [1]. As a disease 
of aging, the prevalence of stroke is expected to increase 
significantly. Around the world in the years ahead as the 
global population older than 65 years of age continues to 
increase by approximately 9 million people per year [1]. 
By 2025, the global population of people older than the 
age of 65yearsisestimated to be approximately 800 million 
people, of whom two-thirds are expected to live in still-
developing countries [2]. With such drastic changes 
projected in the years ahead. While stroke incidence is 
high in Europe; China, South America, and Africa have 
the highest mortality rate (19.9%) [3]. Africa is particularly 

worst hit, owing to population growth, unchecked 
industrialization and increased consumption of western 
diets, leading to a rise in many modifiable vascular disease 
risk factors including smoking, harmful use of alcohol, 
physical inactivity and unhealthy diets, and invariably 
resulting in increased prevalence of stroke [4,5]. 

Considering the high prevalence of the disease, the 
burden of post-stroke disability is of primary public health 
importance, translating to a substantial cost worldwide. In 
the US in 2008, for example, the direct and indirect costs 
of stroke are estimated to be more than $65 billion [6]. 
Much of this cost probably relates to the physical 
disability. Any treatment that improves functional 
outcome can significantly reduce disability and costs, 
setting regaining of functional independence, defined as 
improvement in mobility and activities of ADL, as an 
important goal [6]. Treatment of patients with acute stroke 
in stroke units has shown reduced mortality and disability 
compared with treatment provided in general medical 
wards [7]. 
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Early mobilization is considered to be one of the most 
important aspects of stroke unit care that contributes to an 
improved outcome [8,9]. The rationale for commencing 
early mobilization after stroke hinges on three key 
evidences: First, bed rest has been shown to negatively 
impacts musculoskeletal, cardiovascular, and respiratory 
and immune systems across most conditions [10]. Bed rest 
after stroke, may therefore slow recovery. Secondly, 
immobility-related complications occur commonly and 
early after stroke [11,12]. Given that patients with stroke 
spend most of their time inactive early after stroke [13,14], 
breaking up long bouts of inactivity with early 
mobilization may reduce the potential for developing 
complications related to immobility. Finally, there is a 
likely narrow window of opportunity for brain plasticity 
and repair [15], brain remodeling is based on these 
experience [16]. If the optimal period for change is early 
[17,18], then commencing task-specific training early will 
improve recovery of stroke patients. 

Previous studies have shown that early mobilization 
seems to be safe and feasible [19,20,21]. Early 
mobilization in acute stroke care is recommended in a 
range of European, American and UK policy guidelines as 
a strategy to minimize or prevent complications [22]; 
whereas, the evidence is missing to support its 
implementation in developing countries like Kenya. In 
addition, a debate exists as to the optimal exact time to 
begin mobilization [23]. Therefore, we assessed 6 months 
post-stroke in-patients mobilized within 24 hours versus 
above 24 hours after the admission in the hospital and 
subjected to physical activity with the aim of determining 
whether mobilization with 24 hours and physical activity 
improves stroke patient recovery. This study provides 
evidence for a tailored approach to delivery of safe and 
effective early mobilization to stroke patients in Kenya.  

2. Methodology 

2.1. Study Design 
This was a prospective cohort study, in which all stroke 

patients aged 18 years and above were followed upon 
admission in the medical wards of the hospitals of study to 
the time of their discharge. Patients who received 
mobilization in less than 24 hours after admission were 
categorized as early mobilization, while more than 24 
hours were considered late mobilization. They were then 
followed and their progress in the wards was assessed 
using Barthel index. The study was conducted between 
January and June 2015. 

2.2. Study Setting 
The study was carried out at Jaramogi Oginga Odinga 

Teaching and Referral Hospital (JOOTRH) and Kisumu 
County Referral Hospital, Kisumu County, Kenya. These 
health facilities were purposively selected because they 
are the main referral health facilities in the Kisumu County, 
thus receive most of stroke patients from the County. 

2.3. Study participants 
The study included all the inpatients with confirmed 

stroke (first or recurrent) identified from medical record in 

the medical wards. While patients with history of 
Transient Ischemic Attack (TIA), subarachnoid 
hemorrhage, those admitted directly to the intensive care 
units, those with disabilities, those with progressive 
neurological disorders, heart failure and fractures were 
excluded from the study. 

2.4. Data Collection 
A questionnaire was used to collect information on age, 

gender, diagnosis of stroke, type of mobilization, timings 
of mobilization. While ‘Barthel Index’ tool was used to 
assess recovery and physical activity levels of 
independence or activities of daily living. 

Barthel Index is an international ordinal scale used in 
stroke patients to measure performance of activities of 
daily living. It comprises scoring scale which ranges 
between 0-100. The participants were categorized as 
follows: Patients who score between 0 – 30 were 
considered as mildly recovered, 31 - 60 as moderately 
recovered and patients who score from 61 – 100 were 
regarded as fully recovered. 

Physical activity levels were further classified as high 
when the patient was able to stand and walk without 
support, moderate when patient was able to sit on bed 
unsupported and move from bed to chair independently, 
while low, when sitting on bed with support, doing self 
care activity and moving from bed to chair with support. 
The effects of mobilization types were evaluated using 
Barthel Index as described by Mahoney & Barthel [24]. 
According to Tomoko et al., Barthel Index is highly 
reliable, valid and has internal consistency in a health 
facility setup [25]. 

2.5. Data Analysis 
All statistical analyses were performed using SPSS 

software (version 17.0; SPSS Inc., Chicago, IL), and 5% 
was the level of significance. The patients’ characteristics 
are presented as proportion. Chi-square test was used to 
determine association between recovery groups and 
mobilization type. To predict the outcome of early 
mobilization based on Barthel Index variables, logistic 
regression was used. Variables with P value <0.05 in the 
binary analyses were entered into the multivariate logistic 
regression model and eliminated stepwise, leaving only 
those with a significance level <0.05 in the final model, 
age, sex, and type of stroke were controlled. Results are 
presented as Adjusted odds ratios (AORs) with 95% CIs. 

3. Results 
A total of 100 stroke patients participated in the study 

with a mean age of 59.1±2.3 years; almost two thirds 
(61%) were females; 63% were inpatients in JOOTRH, 
while 37% were inpatients in Kisumu County referral 
hospital. About 51% of participants suffered from 
ischemic stroke, while more than two thirds (69%) of the 
participants were early mobilized as shown in Table 1. 

There was association between mobilization and 
recovery rate, 87.75% of those who fully recovered were 
mobilized early while 75% of those who had mild 
recovery had late (p-value < 0.001) as shown in Table 2. 
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Table 1. Participants overall profile 
Participant characteristic Percentage 
Gender  Female 61% 
Male 39% 
Age  Mean age ± SD 59.1±2.3 years 
Below 30 7% 
31-40 9% 
41-50 10% 
51-60 18% 
61-70 26% 
Over 70 30% 
Type of stroke  Ischemic 54% 
Hemorrhagic 46% 
Type of mobilization 
Early mobilization 69% 
Late mobilization 31% 

In assessing recovery using Barthel Index, our study 
shows that early mobilization improve patient recovery. 
Participants in early mobilization group were more like to 
independently feed, groom, dress, use toilet, use wheel 
chair and climb stairs with help compared to late 
mobilization (p <0.05).  However, bathing was not 
significant (Table 3). 

There was a general trend in decrease in rate of 
recovery with decrease in physical activity. About 76% 
cases were fully recovered in high physical activity group 
as compared to 5% in low physical activity group (p< 
0.001). There was a decreasing trend among high 
physically active stroke patients from full recovery to 
moderate recovery while in low physically active patients; 
it was a reverse trend (Figure 1). 

Table 2. Association of Recovery with Mobilization 
Consequences of Mobilization and Recovery Groups 

 Mild Recovery Moderate Recovery Full Recovery P-Value 

 n % n % N %  
Early Mobilization 3 25 23 59 43 87.75  
Late Mobilization 9 75 16 41 6 12.25 <0.001 

Table 3. Association of Barthel Index Categories and Early Mobilization 
Barthel Index Categories of Barthel Index Early Mobilization  

  n AOR 95% CI P-value 

Feeding 
Independent 33 1.484* 1.183-4.100 0.007 

Needs help cutting 33 1.350* 1.112-3.867 0.009 

Bathing 
Independent 32 1.795 0.645-2.134 0.114 

Dependent 37 0.723 0.423-1.167 0.052 

Grooming 
Independent : face/hair/teeth 52 1.946** 1.662-2.124 < 0.001 

Needs help with personal care 17 0.402* 0.165-0.783 0.011 

Dressing 

Independent 28 4.100* 2.368-6.345 0.008 

Can do half unaided 28 0.628* 0.201-0.933 0.048 

Dependent 13 0.729 0.564-1.093 0.234 

Bowels 

Continent 45 1.835* 1.345-3.246 0.002 

Occasional accident 18 0.621 0.256-1.986 0.364 

Incontinent 6 0.250* 0.032-0.564 0.019 

Bladder 

Continent 37 1.848* 1.388-3.967 0.013 

Occasional accident 27 0.867 0.214-2.487 0.136 

Incontinent or Catheterized 5 0.281 0.119-1.094 0.086 

Toilet use 

Independent 27 2.429* 1.801-4.236 0.008 

Need some help 35 0.983 0.633-1.567 0.178 

Dependent 7 0.314* 0.102-0.887 0.034 

Transfer(Bed to chair and back) 

Independent 19 8.540** 5.451-11.634 < 0.001 

Minor help to sit 40 1.283* 1.084-1.654 0.041 

Major help to sit 9 0.269* 0.115-0.567 0.024 

Mobility (on level surfaces) 

Independent may use aid > 50 yards 6 1.754* 1.498-1.987 0.001 

Wheelchair independent > 50 yards 47 1.924* 1.611-2.354 0.034 

Walks with help of  person >50 yards 15 0.481* 0.114-0.786 0.045 

Stairs 

Independent 6 8.691* 3.815-14.881 0.012 

Needs help 53 1.488* 1.116-1.980 0.026 

Unable 10 0.298* 0.107-0.689 0.035 
* Significance level of p < 0.05 
** Significance level of p < 0.01. 
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Figure 1. Association of type of recovery with level of physical activity (%); A- full recovery, B- moderate recovery, C- mild recovery. Within high 
physical activity, there is a decreasing trend among people with different level of recovery while in moderate and low physical activity the trend is 
opposite 

4. Discussion 
This study confirms that early mobilization within 24 

hours is of benefit to stroke patients. It also shows that 
high physical activity improves the rate recovery. We 
found that early mobilized participants were able to 
perform transferring activities independently and walk and 
climb stairs independently compared to late mobilized 
participants, an indication of quicker recovery. This is 
agrees with an earlier study which showed that early 
mobilization after stroke improves recovery [13].  
Contrary to our findings, a systematic review by 
Bernhardtet and coworkers showed that both early and late 
mobilized patients have similar outcome [26]. In this 
review the greater part of the patients were mobilized 
within 48 hrs, therefore missed the benefit of initiating it 
within 24 hrs.  

Apart from early mobilization, increased physical 
activity is of much benefit to post stroke patients. Current 
stroke guideline recommends increased physical activities 
early after stoke [27,28,29]. Furthermore, favorable 
outcomes have been reported within 24 hours of stroke [8], 
and preliminary evidence to support this intervention has 
emerged from two small randomized controlled trials 
[19,20]. This is also confirmed by this study, because 
most individuals who were exposed to high physical 
activity had full recovery than the ones in low physical 
activity.  

A number of limitation need to be acknowledged. 
Although observation technique used in this study was 
standardized and the observer trained prior to influence 
the activity of the staff or patients observed. If this were 
true, the activity levels in this study are likely to be higher 
than those seen under usual circumstances. Furthermore, 

intermittent observation provides only a “snapshot” of 
patient activity, not continuous measurement of activity it 
remains however the only method currently available to 
capture not just activity, but people assisting and the 
location of the activity which is very valuable in 
examining how care is organized. For the purposes of this 
study, we believe that advantages afforded by observation 
outweigh the disadvantages. 

A further limitation was the use of the medical record to 
determine time to first mobilization. It is possible that 
staff may have incorrectly documented the time of first 
mobilization or may have even failed to document the first 
mobilization altogether; therefore the precision of this data 
may be questionable. As many of the patients were 
recruited to the studies some days after they were first 
mobilized out of bed, this was the most accurate means we 
had acquiring this information. 

Given the small sample size of the individuals in this 
study, this analysis should only be considered as an 
illustration of the method, rather than allowing any 
confident deductions to be made regarding the 
effectiveness of early mobilization.  

In conclusion, this study provides evidence that early 
mobilization started within 24 hrs is of benefit to stroke 
patients. It shows that early mobilization and high 
physical activity improves the recovery rate of stroke 
patients. Therefore, we recommend a further  study on 
effectiveness of early mobilization as a rehabilitation 
strategy for managing stroke patients using a randomized 
control trial. 
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