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Abstract
Introduction: stroke survivors are at risk of
malnutrition due to inadequate dietary intake, as a
result of neurological disorders causing dysphagia,
depression and impaired ability to self-feed. There
is paucity of information on nutritional status of
stroke survivors after discharge from hospital care,
hence, this study sought to determine the
nutritional risk markers among stroke out-patients
at the Neurology Clinic of Komfo Anokye Teaching
Hospital, Kumasi, Ghana. Methods: a crosssectional study was conducted among 106 stroke
survivors at Komfo Anokye Teaching Hospital,
Kumasi, Ghana. Nutritional status of stroke
survivors was assessed, using body mass index
(BMI) and mid upper arm circumference (MUAC).
Biochemical and haematological nutrition
indicators including total serum protein, serum
albumin, total lymphocyte count, uric acid and
haemoglobin were also determined. Independent
t-test and ANOVA were used to test differences
between mean values. Results: the mean age of
study participants was 58.47±14.2 years, with 56%
being females. Overall, 96 (88.7%) of the
participants had malnutrition, of whom 66 (68.8%)
were undernourished, while 30 (31.2%) had
overnutrition. It was also found that 38.7% of the
participants were anaemic, based on haemoglobin
levels. Using mean BMI, stroke survivors who had
been discharged over five years were significantly
overweight (p = 0.010). Conclusion: there was high
level of malnutrition among stroke out-patients in
this study. The most common nutrition-related
problem in the stroke survivors studied was
anaemia. Findings from this study suggest the
need for nutrition intervention strategies to
address the high burden of malnutrition among
the stroke survivors.

Introduction
According to the World Health Organization
(WHO), stroke is defined as a clinical condition
presumed to be of vascular origin, characterized
by rapid development of focal or global

disturbance of cerebral functions lasting for 24
hours or longer, leading to morbidity or death [1].
Stroke is the second leading cause of disability in
adult life, as over 50% of the survivors are
rendered disabled, while 25% of them tend to
develop dementia [2]. The burden of stroke, a
non-communicable disease (NCD), is rapidly
increasing in low and middle-income countries
including those in sub-Saharan Africa [3-5]. Stroke
survivors are at a heightened risk of proteinenergy malnutrition due to inadequate dietary
intake, as a result of neurological disorders causing
dysphagia, depression and impaired ability to selffeed [6]. Though nutrition is fundamental in
preventing as well as recovering from stroke, it is
under-appreciated by many physicians and other
health caregivers [7]. For enhanced recovery,
stroke survivors require adequate energy intake,
adequate protein, right amount of fat and all other
essential nutrients, given that there is high
nutrient demand in the rehabilitation phase, due
to oxidative stress [8]. It is therefore, important to
identify and treat the decline in nutritional status
associated with stroke since it tends to have an
impact on the functional recovery and survival [6].
Among stroke survivors, it has been shown that
the three-month period after discharge from
hospital is the riskiest period for the survivors and
about 30% tend to die within this time due to
inadequate care [9]. Any acute stroke survivor,
who has been discharged from hospital is at an
increased risk of developing undernutrition, which
may lead to poor functional capacity if proper
nutrition, physical exercise, controlling comorbid
conditions such as hypertension and compliance
to medical treatment are not done [10].
In the Ashanti Region, Ghana, stroke contributes
9.1% to total hospital admissions and also
contributes 13.2% per year to all medical adult
deaths in people aged sixty (60) years and
above [11]. Despite the increasing prevalence,
there is no information on nutritional status of
outpatient stroke survivors, hence the need for
this study. The level of serum albumin, serum
transferrin, haemoglobin and total lymphocyte
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count can be used to evaluate nutritional status,
which has direct impact on recovery and regaining of functionality [12]. Given the paucity of
data on nutritional status of stroke survivors in
sub-Saharan Africa, this study sought to determine
the nutritional risk markers of stroke survivors,
attending an out-patient neurology clinic at Komfo
Anokye Teaching Hospital, Kumasi, Ghana.

Methods
Participants: in this cross-sectional study, one
hundred and six (106) participants, aged 18 years
and above were enrolled from out-patient stroke
survivors who were attending scheduled medical
reviews at the Komfo Anokye Teaching Hospital in
Kumasi Metropolis, Ghana.
Data collection
Socio-demographic data: socio-demographic data
and medical history of the participants were
assessed, using a structured questionnaire.
Anthropometric
data:
anthropometric
measurements (mid upper arm circumference,
height and weight) of the participants were
determined, using inelastic measuring tape,
weighing scale (Soehnle, Germany) and
stadiometer (Secca 213, Germany). The weight
measurement was done, while the participants
were in light clothes with no shoes, while standing
straight with arms placed along the body and the
weight was recorded to nearest 0.1kg. Standing
height was measured in meters, using a
stadiometer (Secca 213, Germany) in meters. Body
mass index was calculated from the weight and
height measurements (weight/height in m2).
Mid upper arm circumference (MUAC) was
measured in centimeters, using inelastic
measuring tape. The measurement was taken on
the left arm between the acromion process of the
humerus and olecranon process of ulna, while the
arm was relaxed alongside the body. The MUAC
was used to estimate muscle mass, as an indicator
of protein stores [6].

Collection of blood samples from participants for
analyses of nutrition indicators: five milliliters of
venous blood sample were collected from each
participant for determination of biochemical/
haematological nutrition indicators (total serum
protein, serum albumin, total lymphocyte count,
uric acid and haemoglobin). Uric acid has been
included in this study, based on the premise that
dietary factors may influence serum levels by
providing purines as precursors of uric acid,
increasing or decreasing nucleotide turnover or by
influencing its excretion [13].
Determination of nutritional status of stroke
survivors: the determination of nutritional status
of the stroke survivors was based on two
anthropometric, three biochemical and two
haematological indicators [13]. If two or more of
these indicators were out of the normal range, the
study participant was classified as malnourished,
while any participant who had all the nutritional
indicators within normal range, or just one
indicator out of the normal range, was classified as
well-nourished [12,13]. The nutritional status was
further categorized into three, namely: undernutrition, well-nourished and over-nutrition. A
person was regarded to have under-nutrition if
two or more of the nutritional indicators were on
the lower side of the normal range, while those
who had their nutritional indicators above
the normal range were regarded to have
overnutrition [12].
Ethical approval: ethical approval was obtained
from the Committee on Human Research,
Publications and Ethics of Kwame Nkrumah
University of Science and Technology (KNUST),
Kumasi (Reference number: CHRPE/AP/406/16).
The stroke survivors and caregivers were made
aware of the aim of the study, then written
informed consent was obtained from them, prior
to the interview and data collection.
Statistical analysis: Statistical Package for Social
Sciences (SPSS) software, version 23 was used for
analysis. Microsoft Excel software was used to
generate tables and figures (graphs). The means
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and standard deviations were calculated for
continuous variables, while frequencies and
percentages were calculated for categorical
variables. Independent t-test was used to test
differences between two mean values; while
Analysis of Variance (ANOVA) was used to test
differences among mean values of more than two
groups.

Results
Demographic characteristics of the stroke
survivors: the study population comprised 106
stroke survivors. Their mean age was 58.5±14.2
years; the minimum age was 21, while the
maximum was 94 years. There was a slight
preponderance of females who made up 56% of
the study sample. Survivors who were more than
60 years predominated (47%) followed by those
who were 51 to 60 years (26%). The participants
who were 51 years and above constituted 73%.
The majority, 82%, of the participants were
married. With regard to educational status,
majority of the participants (56%) had middle
school education, while 4% had tertiary education
(Table 1).
Type and number of stroke episodes among
stroke survivors: from Table 2, participants who
had experienced ischaemic stroke (66%) were
more than those who had haemorrhagic stroke
(34%). Most of the stroke survivors (91%) had their
first-time episode of stroke. The period of
discharge from the hospital ranged from 6 months
to 17 years and the mean period after discharge
from in-patient hospital care was 3.31 years.
Nutritional assessment of stroke survivors: the
nutrition assessment included two anthropometric
measurements (MUAC and BMI), three
biochemical indicators (uric acid, serum albumin,
total protein) and the two haematological indices
(total lymphocyte count, haemoglobin). Based on
MUAC, 57.5% of the participants were well
nourished and 34.9% were underweight, whilst
45.3% were classified as normal weight 26.4%
were underweight according to BMI. The

prevalence of obesity according to MUAC and BMI
was 7.5% and 12.3% respectively (Table 3).
Biochemical and haematological nutrition
markers: as summarized in Table 4, majority of the
participants had normal albumin levels and only
2.1% had low albumin level. The total protein
showed a similar trend, as the participants with
normal levels were the majority. Regarding uric
acid levels, 25.5% of the participants recorded
values that were higher than the reference range.
Based on haemoglobin levels, 38.7% of the
participants were anaemic. Participants with low
lymphocyte count constituted 17% of the study
participants.
Nutritional status of stroke survivors: majority, 96
(88.7%) of the stroke survivors were malnourished
and only 10 (11.3%) were well nourished. Of the
survivors who were malnourished, those who
were undernourished were 66 (60.4%), while 30
(28.3%) had overnutrition (Figure 1).
The participants who had been discharged over
five years were significantly overweight, compared
to those who had been discharged for less than 1
year and those discharged between 1-5 years
(p = 0.010). There was no significant difference in
the mean BMI between survivors from ischaemic
stroke and those with haemorrhagic stroke
(p = 0.858), as shown in Table 5. There was no
significant difference in nutritional status
(p = 0.224) between males and females.

Discussion
Two non-modifiable risk factors of stroke are age
and sex. In the current study, females formed the
higher percentage (56%), while the mean age of all
the stroke survivors was 58.5 years. The mean age
is consistent with previous research indicating
aging as a contributory factor to stroke [14]. The
difference to be noted is that while the current
study was on stroke survivors undergoing
rehabilitation, the previous study was on acute
stroke survivors on admission. The finding that
participants with middle school education
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predominated suggests that the low education
status could have potentially limited their
awareness and knowledge on the disease
condition and the nutritional implications [15].
An earlier study carried out at Tema General and
Korle Bu Teaching Hospitals in Ghana showed that
ischaemic
infarction
was
78.1%,
while
haemorrhagic stroke was 18.9% [16]. Though
there is high prevalence of ischaemic stroke
observed by Donkor et al. [16], however, there
was a high proportion of the participants with
haemorrhagic stroke recorded in this present
study. This type of stroke tends to be more
serious, so the tendency for its survivors to seek
review and rehabilitation would be more
compelling and this could contribute to the high
prevalence of haemorrhagic stroke among the
participants. The period of discharge from the
hospital ranged from 6 months to 17 years and the
mean period after discharge from the hospital was
3.31 years. This reflects how the disability
associated with stroke could persist, to the extent
that some of the disabilities could be life-long.
The high level of malnutrition (88.7%) among the
participants highlights the need for nutrition
intervention. Findings of the study show the
double burden of under-nutrition and overnutrition, with under-nutrition being more
prevalent. One factor which could have a major
index of malnutrition is the low levels of
haemoglobin. Among the five nutritional
biomarkers measured, haemoglobin level could
provide the best reflection of the poor nutritional
state of the stroke survivors. Indeed, 38.7% of the
participants had low haemoglobin level which
could potentially be indicative of nutritional
anaemia. Low level of haemoglobin resulting in
anaemia can lead to reduced muscle strength and
reduced transportation of oxygen for energy
production in mitochondria of body cells, thereby
potentially contributing to poor functional
recovery among the participants [17]. Studies
elsewhere had observed that malnutrition,
especially protein-energy malnutrition (PEM), is
associated with poor outcome in patients with

both ischaemic and haemorrhagic stroke [12,14].
Protein-energy malnutrition alters the expression
of plasticity-associated genes that are associated
with recovery mechanisms after global
ischaemia [15]. This present study has rather
shown that though 88.7% of the stroke survivors
were malnourished, it was not due to PEM, as a
relatively high proportion of the participants had
normal levels of albumin and total protein.
Albumin is the commonest index used for
evaluation of PEM [18].
It is worth noting that of the malnourished
participants, the prevalence of undernutrition was
60.4%. This finding falls within the range reported
by Bouziana and Tziomalos [19], that
undernutrition for stroke survivors living in
communities ranges from 6.1% to 62%. A study in
Denmark reported that undernutrition was 35%
for stroke survivors [12]. In another study in
Netherlands, the prevalence of malnutrition
among stroke survivors was 73% [17]. The
difference in prevalence rates of undernutrition
between Denmark and Ghana could be due to the
presence of well-organized community stroke
rehabilitation services in Denmark, being a
developed country, while there are no such
community facilities for stroke survivors in
Ghana [18]. Additionally, this study has found that
close to 3 out of 10 stroke survivors (28.3%)
presented with overnutrition, categorized into
16% overweight and 12.3% obese. In another
study carried out in Thailand, 41% of stroke
survivors were overweight and 18.1% were
obese [19]. Over-nutrition as a risk factor for
stroke, enhances formation of inflammatory
mediators such as c-reactive protein, tumour
necrosis factors, intracellular adhesion molecule
and interleukin-6 [20]. These inflammatory factors
accelerate atherosclerosis, leading to stroke [21].
Other studies have shown that stroke survivors
tend to develop obesity after 6 months of the
chronic stroke phase, by accumulating excess fat
in intramuscular spaces. This is attributed to
reduced physical activity due to the physical
impact of stroke [22]. The other potential cause
could be an improvement in the ability to feed
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with limited or no capacity for physical
activity [23]. Hence, there is need for strategies to
address the high rate of overweight/obesity
among the participants.
Another indicator of the poor nutritional status
was the total lymphocyte count, a haematoimmunological nutrition indicator with 11.3% of
the stroke survivors having low level of total
lymphocyte count. Low total lymphocyte count
tends to indicate a decrease in immunity [24]. This
means that these study participants could be
prone to risk of infections. Increased risk of
infection among these participants could affect
functional recovery process and hence, affect their
quality of life. The other biomarker that some of
the participants showed abnormal high levels was
uric acid, for which 25.5% of the participants had
levels above the reference range. It has been
reported that diets rich in fatty meats and alcohol,
increase serum uric acid [25]. Alcohol intake
results in elevated uric acid levels due to
decreased excretion, as a result of lactate
competing for the excretion of urate. Another
study has also shown that obesity confers a 3-fold
increased risk of hyper-uricaemia. In participants
with obesity, insulin resistance stimulates sodium
and urate reabsorption in the proximal
tubule [26].
It was found that participants who had been
discharged for over five years were more
overweight than those who had been discharged
for a short period of time. This overweight would
be attributed to reduced physical activity due to
stroke as the fats accumulate in the fatty cells [27].
The long period of time after discharge could have
ensured some functional recovery, particularly the
ability to feed, leading to some weight gain [28].

Conclusion
Malnutrition was high (88.7%) among stroke
survivors attending a neurology clinic at Komfo
Anokye Teaching Hospital. The stroke survivors
suffered from both under-nutrition (68.8%) and
over-nutrition (31.2%). There was a high

prevalence of anaemia among the study
participants. The most prevalent biomarker of
poor nutrition among the participants is low
haemoglobin level. The findings suggest that
stakeholders, including clinicians involved in
clinical care of stroke survivors in Ghana and other
African countries, should include nutrition
professionals (clinical nutritionists/dietitians) as
part of a multidisciplinary team involved in stroke
care to ensure provision of holistic intervention,
including nutrition, for optimal outcome. This
would help in timely identification and
interventions for malnutrition among the stroke
survivors to improve recovery and their quality of
life.
What is known about this topic
• Stroke survivors are at risk of malnutrition
due to inadequate dietary intake, as a
result of neurological disorders causing
dysphagia, depression and impaired ability
to self-feed and that the burden of stroke is
on the increase in low and middle-income
countries.
What this study adds
• This study shows high prevalence of
anaemia, under-nutrition and overnutrition among the stroke survivors which
was previously undocumented in the study
setting;
• Findings from this study suggest the need
for nutrition intervention strategies to
address the high burden of malnutrition
among the stroke survivors;
• The findings suggest that stakeholders,
including clinicians involved in clinical care
of stroke survivors in Ghana and other
African
countries,
should
include
nutritionists and dietitians as part of a
multidisciplinary team approach in stroke
care to ensure provision of holistic
intervention for optimal outcome.
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Table 1: demographic information on stroke survivors
Categories
N(%)
Sex
Male
47(44)
Female
59(56)
Total
106(100)
Age (years)
20-29
3(3)
30-39
8(8)
40-49
17(16)
50-59
28(26)
60+
50(47)
Total
106(100)
Marital status
Single
5(5)
Married
87(82)
Divorced
9(8)
Widow
5(5)
Total
106(100)
a
Educational level
Low
42(40)
Middle
60(56)
High
4(4)
Total
106(100)
Religion
Christian
98(92)
Muslim
8(8)
Total
106(100)
Tribe
Asante
92(87)
Others
14(13)
Total
106(100)
a
Educational level : low = no school and primary; middle = JHS and SHS;
high = tertiary education
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Table 2: age of patients, years after discharge, type and number of stroke episodes
Variable
N (%)
Type of stroke
Ischaemic
70 (66)
Haemorrhagic
36 (34)
Total
106 (100)
Number of stroke episodes
Once
96 (91)
More than once
10 (9)
Total
106 (100)
Mean (±SD)
95% CI
Age of Survivors (years)
58.47±14.2
21-94
Period after discharge (years)
3.31±3.5
0.6-17
CI=confidence interval

Table 3: anthropometric measurements of stroke survivors
Anthropometric
Nutritional status
Overall
measurement
(categories)
n=106(%)
BMI
Underweight
28(26.4)
Normal weight
48(45.3)
Overweight
17(16.0)
Obese
13(12.3)
MUAC
Underweight
37(34.9)
Well nourished
61(57.5)
Obese
8(7.5)
2

Females
n=59(%)
14(23.7)
26(44.1)
9(15.3)
10(16.9)
22(37.3)
30(50.8)
7(11.9)
2

Males
n=47(%)
14(29.8)
22(46.8)
8(17.0)
3(6.4)
15(31.9)
31(66.0)
1(2.1)
2

BMI: underweight=<18.5kg/m , normal weight=18.5-24.9kg/m , overweight=25.0-29.9kg/m and
2

obesity=≥30.0kg/m (WHO, 1998); MUAC (cm): underweight=<23.0cm, well-nourished=23.533.0cm and obese=>33cm (WHO, 1998)
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Table 4: levels of biochemical markers among the stroke survivors
Biochemical marker Male:
Female:
N=47
N=59
Low
Normal High Low (%) Normal
(%)
(%)
(%)
(%)
Serum albumin (g/L) 2.1
97.9
0.0
5.1
94.9
Uric acid (μmol/l)
6.4
68.1
25.5 10.2
54.2
Total lymphocytes
17.0
83.0
0.0
6.8
93.2

Overall:
N=106
Low (%)

High
(%)
0.0
35.6
0.0

3.8
8.5
11.3

Normal
(%)
96.2
60.4
88.7

High
(%)
0.0
31.1
0.0

3

count (mm )
Haemoglobin (Hb)42.6
57.4
0.0
35.6
64.4
0.0
38.7
61.3
0.0
(g/dL)
Total protein (g/L)
4.3
89.4
6.4
1.7
89.8
8.5
2.8
89.6
7.5
Serum albumin (g/L): low=<30g/L, normal=30-55g/L and high=>55g/L; uric acid (μmol/L): male
{low=<202μmol/l, normal=202-416μmol/l and high=>416umol/l} female: {low=<142umol/l, normal=142330umol/l

and

high=>330umol/l};

total

lymphocytes

count

3

(mm ):

low=<1500mm

3

and

3

normal=>1500ul/mm ; haemoglobin (Hb)-(g/dL): Male {low=<12.5g/dl, normal=12.18g/dl,
high=>18.8g/dl: female: {low=<11.5g/dL, normal=11.5-16.5g/dl, high=>16.5g/dl; total protein (g/l):
low=<60g/l, normal=60-80g/l, high=>80g/l
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Table 5: relationship between BMI and demographic characteristics for stroke survivors
Period after discharge
N
Mean BMI (±SD)
p-Value
a,b
Less than 1 year
27
0.010*
22.63±1.9
b

1-5 years

55

22.08±5.2

More than 5 years

24

Total
Type of stroke
Ischaemic
Haemorrhagic
Total
Number of stroke episodes
Once
More than once
Total
Occupationa
Unemployed
Informal
Formal
Total
Education levelb
Low
Middle
High
Total
Gender
Male
Female
Total

106

27.29±12.3
23.40±7.2

70
36
106

23.49±8.4
23.23±4.4
23.40±7.2

0.858

97
9
106

22.94±15.3
27.18±18.0

0.091

30
66
10
106

22.23±4.5
23.98±8.3
23.05±5.9

0.541

42
60
4
106

23.53±5.9
23.49±8.2
20.77±4.2

0.763

47
59
106

22.43±5.2
24.17±8.5

0.221

c

a

*Mean values with different superscripts are significantly different at p-value<0.05; occupation :
informal=artisans, traders; formal=civil servants and employees of private companies; educational
b

level : low=no school and primary; middle=jhs and shs; high=tertiary education
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Figure 1: nutritional status among stroke survivors

Lloyd Chauwa et al. PAMJ - 37(258). 23 Nov 2020. - Page numbers not for citation purposes.

13

