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Abstract: Background: Although stroke cause substantial morbidity and mortality, it is unclear how individuals are affected,
or a group of risk factors contribute to stroke outcomes especially in developing countries. Methods: This study evaluated the
risk factors of stroke. This was a cross-sectional study of stroke patients from Komfo Anokye Teaching Hospital; Adult
enrolees who were eligible for inclusion were persons who have had stroke within twenty-four hours of onset without any
medication. Questionnaires were used to gather information on medical history, demographic features and lifestyle. The lipid
profile, fasting blood sugar and blood pressure were measured, likewise the determination of aminotransferases and gamma-
glutamyltransferase. Results: Out of 224 stroke patients, of mean age 65.64 + 1.08 SEM years, used for the study, 56.7% of the
patients had hyperglycaemia, whereas 47.2% were known diabetics. Hypertriglyceridaemiawas found in 55.8%, followed by
30.8% of the patients who had a reduced HDL-C and 17.95% of them with increased LDL-C. About 20% of the patients had
raised AST, 7.1% raised ALT and 14.7% raised GGT above the normal levels. As high as 63% of stroke patients had high blood
pressure. Conclusions: There were a high prevalence of both hypertension and hyperglycaemia among the stroke patients.
Based on this study, it is important to stress the need for educating the stroke patients and/or their caregivers, on the aetiology
of stroke and the treatment options. The general population should also be educated on primary preventive measures for all age
groups and both genders.
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1. Introduction

Stroke is becoming a common clinical condition even in
developing countries. The probability of stroke occurrence
rises with the number and severity of vascular risk factors
(Algra, 2006). An emerging entity that incorporates risk
stratification with the goal of mitigating vascular risk is the
stroke (McNeill et al., 2006). The risk factors of stroke are
highly prevalent worldwide, and several studies have
suggested that individuals with the risk factors are at high
risk for experiencing first and recurrent stroke. The
prevalence of the risk factors are expected to substantially
increase in the future, alongside the growing obesity
epidemic (Ogden and Algra, 2006), a rise that will likely be
associated with an even heavier burden of stroke on the
society. It is important to identify persons with risk factors in
order to initiate lifestyle modification and the use of drugs
treatment to prevent cardiovascular disease and stroke

(Grundy et al., 2004).

Due to the paucity of information on risk factors to stroke
and the accompanying biochemical changes in Africa,
particularly, this study was undertaken to investigate the risk
factors present in stroke.

2. Methodology
2.1. Selection of Patients

Stroke in-patients were selected from the Komfo Anokye
Teaching Hospital (KATH) in Kumasi, from specific wards
for male and female stroke patients. There were 117 males
and 107 females within an age range of 25-120 years.The
inclusion criteria for the selection were patients who have
had a stroke in less than twenty-four hours without any
medication. The patients were those admitted with sudden
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onset of characteristic neurological deficit and having
distinctive neurological signs. Patients with loss of
consciousness due to head injury, coma, trauma, tumour,
poisoning or epilepsy were not included. This was a cross-
sectional study. A questionnaire was administrated to each
patient’s caregiver in order to obtain the following
information; demographic features (age, sex), socio-
economic status (education and employment), medical
history with specific attention to hypertension and diabetes
and lifestyle (smoking and drinking). The study started from
October 2009 and ended in January 2011. The Committee for
Human Research Publications and Ethics of the Komfo
Anokye Teaching Hospital gave the approval for the study.

2.1.1. Specimen Collection and Processing

About 5 ml of venous blood specimens were collected into
non- anticoagulated tubes and were labeled with patients
identifications. Another 5 ml of their blood were also
collected into ethylenediaminetetra acetic acid (EDTA) tubes.
The blood specimens in both tubes were centrifuged to obtain
serum and plasma, respectively. The samples were
centrifuged in a speed of 12000-13000 rpm at 5 minutes.

2.1.2. Fasting blood sugar

The test was done with Biotechnical Instrument (BT-3000
PLUS; made in Vila do Conde, Portugal) an automated
analyzer.

2.1.3. Liver Function Tests

Fifty microlitres (50 pl) of serum samples were put into
sample tubes which were labeled with the patients
identifications. The samples were uploaded onto the sample
plate of the analyzer. A command “run” was issued and

results were printed out after 30 minutes
2.2. Blood Pressure

Blood pressure was taken using a mercury
sphygmomanometer and stethoscope. Measurements were
taken from the left upper arm after patients had been sitting
for 5 minute in accordance with recommendation of
American Heart Association (Booth, 1999).

2.3. Statistical Analysis

Statistical analysis was conducted by calculating simple
means and standard error of mean for continuous variables,
and frequency counts and percentages for categorical
variables. Fischer’s, test, Pearson’s correlation and student’s
t-test analyses were carried out on variables. Significance
was set at p<0.05.

3. Results
3.1. Characteristics of Stroke Patients

From Table 1, the mean age of all the stroke patients was
65.64 + 1.08 SEM years. The mean systolic and diastolic
blood pressures for the patients were 179.80 + 3.47 and
107.80 £ 2.33 mmHg respectively. Whereas about 15% of the
patients smoked cigarette, about 30% of the patients
consumed alcoholic beverages. Over half of the patients were
known hypertensive patients (i.e. 51.3%), about 32%, known
diabetics. Seven of the stroke patients died, which constitute
3% of the stroke patients during the course of the study.

Table 1. General characteristics of the study population stratified by gender.

Variable Total (n=224) Female (n=107) Male (n=117) P value
Socio-demographic data

Age (years) 65.64 £ 1.08 67.51 £ 1.74 63.92 £ 1.31 0.0965
SBP (mmHg) 179.80 +3.47 180.60 + 4.93 179.10 £4.91 0.8293
DBP (mmHg) 107.80 +2.33 107.30 +3.04 108.20 +3.51 0.8454
Smoking 33(14.7%) 2(1.9%) 31(26.5%) <0.0001
Alcohol 68(30.4%) 13(12.1%) 55(47.0%) <0.0001
Lipid profile

LDL-C (mmol/l) 3.10+£0.25 3.17+£0.26 3.02+0.42 0.7665
HDL-C (mmol/l) 1.77+0.13 1.92+0.23 1.64+0.14 0.2875
TG (mmol/l) 2.52+0.14 225+0.17 2.83+£0.23 0.0426
TC (mmol/l) 3.81+0.18 3.54+£0.26 4.06 £0.25 0.1523
Liver function test

AST (U/L) 30.02 £ 0.99 29.34+1.33 31.08 £ 1.45 0.3778
ALT (U/L) 26.85 £ 1.04 24.82 £1.03 27.52+1.30 0.1113
GGT (U/L) 35.54+1.49 34.13+£1.71 35.14+£1.71 0.6782
FBS (mmol/1) 8.21+£0.30 7.58 £0.40 8.79 £ 0.45 0.0454
Medical History

Known hypertensive 115(51.3%) 50(46.7%) 65(55.6%) 0.2285
Known diabetes 71(31.7%) 30(28.0%) 41(35.0%) 0.3145
Death 7(3.1%) 6(5.6%) 1(0.9%) 0.0562

Continuous data are presented as mean + SEM and categorical data presented as proportion. The continuous data were compared using unpaired t-test whilst

categorical data were compared using Fischer’s exact test.

Meanings of abbreviations;Gamma-glutamyltransferase (GGT), Aspartate aminotransferase (AST),Alanine aminotransferase (ALT),Systolic Blood Pressure
(SBP), Diastolic Blood Pressure (DBP), Total Cholesterol (TC), Triglyceride (TG),High Density Lipoprotien-cholesterol (HDL-C),Low Density Lipoprotien-

cholesterol (LDL-C),Fasting Blood Sugar (FBS).
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The mean age, as well as the mean systolic and diastolic
blood pressure of the female participants was similar to that
of their male counterparts. The proportions of the male
participants who smoked cigarettes (26.5%) and consumed
alcoholic beverages (47.0%) were significantly higher, as
compared to the females who smoked (1.9%) and consumed
alcoholic beverages (12.1%) as shown in Table 1.

Except for the mean triglyceride level that was
significantly (p = 0.0426) higher among the male participants
(2.83 + 0.23 mmol I'") as compared to the female subjects
(2.25 + 0.17 mmol 1™"), all the other lipid profile parameters
were similar in both genders. The mean levels of the markers
of liver dysfunction were also similar in both genders.
Fasting blood glucose level was significantly higher (p =
0.0454) in the male subjects (8.79 + 0.45 mmol 1), as
compared to their female counterparts (7.58 + 0.40 mmol 1)
as shown in Table 1.

The highest prevalence of lipid disorder was seen in
hypertriglyceridaemia (55.8%), followed by reduced HDL-
cholesterol (30.8%), hypercholesterolaemia (23.2%) and
increased LDL cholesterol level (17.9%) as shown in Table 2.

When the studied population was stratified based on gender,
there was no significant difference in the percentages of the
various dyslipidaecmia parameters, and the orders of
dyslipidaemia were similar to that of the total studied
population.

Using the blood pressure grading system (World Health
Organisation/ International Society of Hypertension, 1999),
about 63% of the patients met the severe hypertension
criterion, followed by mild, moderate and high normal blood
pressure. When the classification was done by gender, there
were no significant differences in the level of the various
grading (Table 2).Whereas about 20% of the entire patients’
population had their AST level raised, 7.1% had their ALT
level raised and 14.7% had their GGT level raised above the
normal level (Table 2).

More than half of the patients had hyperglycaemia (56.7%),
impaired fasting glucose was seen in about 10% and diabetes
was found in about 47% of the patients. Significant proportion
of the male subjects had hyperglycaemia (65.0%) and diabetes
(53.8%) as compared to their female counterparts, in whom
47.7% were hyperglycaemia and 40.2% were diabetic.

Table 2.Prevalence of dyslipidaemia, hypertension, and abnormal liver function test and glycaemic control disorders.

Variables Cut off or ranges Total n=224 Female n=107 Male n=117 P value
Dyslipidaemia

Hypercholesterolaemia TC (>5.2 mmol L) 52/224(23.2%) 21/107(19.6%) 31/117(26.5%) 0.2681
Hypertriglyceridaemia TG (>1.8 mmol L") 125/224(55.8%) 58/107(54.2%) 67/117(57.3%) 0.6872
Reduced HDL cholesterol HDL-C (<1.0 mmol L") 69/224(30.8%) 32/107(29.9%) 37/117(31.6%) 0.8849
Increased LDL cholesterol LDL-C (>4.1 mmol L) 40/224(17.9%) 22/107(20.6%) 18/117(15.4%) 0.3830
Blood pressure disorder

Blood pressure category Systolic Diastolic

Optimal <120mmHg <80mmHg 13/18(72.2%) 5/7(71.4%) 8/11(72.7%) 1.0000
Normal 120-129 80-84 3/12(25.0%) 1/7(14.3%) 2/5(40.0%) 0.5227
High normal 130-139 85-89 1/21(4.8%) 1/12(8.3%) 0/9(0.0%) 1.0000
Mild 140-159 90-99 16/29(55.2%) 7/14(50.0%) 9/15(60.0%) 0.7152
Moderate 160-179 100-109 10/43(23.3%) 2/16(12.5%) 8/27(29.6%) 0.2757
Severe >180 >110 64/101(63.4%) 32/51(62.7%) 32/50(64.0%) 1.0000
Liver dysfunction

AST (ULY) > 40 44/224(19.6%) 17/107(15.9%) 27/117(23.1%) 0.1835
ALT (UL > 40 16/224(7.1%) 11/107(10.3%) 15/117(12.8%) 0.6772
GGT (UL") > 50 33/224(14.7%) 15/107(14.0%) 18/117(15.4%) 0.8513
Glycaemic control disorders

Hyperglycaemia FBS >6.1 mmol L' 127/224(56.7%) 51/107(47.7%) 76/117(65.0%) 0.0105
Impaired Fasting Glucose FBS 6.1t0 6.9 mmol L' 21/224(9.4%) 8/107(7.5%) 13/117(11.1%) 0.3706
Diabetes FBS > 7.0 mmol L' 106/224(47.3%) 43/107(40.2%) 63/117(53.8%) 0.0453

4. Discussion

This study provided a unique opportunity to look at
various characteristics of stroke patients admitted at Komfo
Anokye Teaching Hospital in Kumasi. There is good
evidence that modification of risk factors will reduce the risk

of stroke. This study involving 224 stroke patients, suggests
that while there could be differences in some stroke risk
factors, between women and men, there are other factors that
show no gender differences.

On lifestyle, information gathered on the patients are in
Table 1, which shows men reported higher rates of cigarette
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smoking, similar to a study by Husten et al. (2004) and
higher alcohol use than women, which is similar to a study
by Ofili et al. (1993), which reported that African American
men reported higher alcohol and cigarette use than women.
In both the Framingham Study and the Nurses' Health Study
(Fustinoni and Biller, 2000) cessation of smoking led to a
prompt reduction in stroke risk, within 2 to 4 years. This
reduction in risk occurred throughout all the age ranges of
these studies, and in heavy, as well as moderate smokers.

The study also shows a high prevalence of diabetes; 35.0%
in males and 28.0% in females. For the overall population of
stroke patients, the prevalence of diabetes was found to be
31.7%, which was similar to a study by Hier et al., (1991)
who found the prevalence of diabetes to be 33% in patients
with stroke. Baker and Katsuki (1999), found the presence of
diabetes in 30% of Japanese stroke cases. Diabetes is known
to predispose to the development of stroke by its contribution
to the atherogenesis in the cerebral vessels by the multiple
lipid disorders associated with it (Adams et al.,
1993).Persons with diabetes have an increased susceptibility
to stroke, because of the presence of notably, hypertension,
obesity, and abnormal blood lipids (Otvos, 1999). Therefore,
it is very important to address the issue of prevention early in
life because the precursors of the disease are present long
before clinically significant levels of hypertension are
recognized (Srinivasan et al., 2003). In this present study, the
percentages of hypertension and diabetes between men and
women did not differ significantly (p-value of 0.22) (Tablel).
Hypertension is the single most important modifiable risk
factor for stroke. From Table 1, 51.3% of the studied
populations were known hypertensives, which are similar to
a study by McDowell et al., (2001) which also reported 51%
of hypertensives. It is clear from the present study that
hypertension is similarly associated with both male and
female stroke cases. These allude to the major contributory
role hypertension plays in the aetiology of stroke.

Hypertension can accelerate atherogenesis in the cerebral
vessels, it can mechanically damage these vessels and it can
indirectly, through the development of cardiac insufficiency,
lead to reduced perfusion in previously narrowed cerebral
vessels. It seems that hypertension is indeed one of the main
characteristics of the stroke-prone individual. It should be
detected early, treated, and controlled. Though the prevalence
of diabetes did not show any gender-bias, as pointed out
earlier, quite a different pattern emerges when the patients are
looked at, based on the disorders of glycaemic control,
dependent on some glucose cut-off levels (Table 2). Per the
glucose levels, 53.8% of the males were diabetic, as against
40.2% of females; the males with hyperglycaemia were as
high as 65.0%, as against 47.7% females. However, the
prevalence of impaired fasting glucose showed no difference
between males and females.

Whether there will be normal glycaemic control, impaired
glucose tolerance, or diabetes, would be determined by
various aspects of glucose metabolism that may contribute to
risk factors for stroke, including insulin sensitivity,
hyperinsulinaemia and increased insulin resistance (the

relative inability of insulin to enhance glucose disposal).
Hyperinsulinaemia and increased insulin resistance have
been shown to be risk factors for stroke among subjects with
normal glucose status (Allan et al., (2007).

Another significant finding in this study is that
dyslipidaemia, particularly hypertriglyceridaemia, is the most
common disorder among the lipid profile test. The rapid
nutrition transition in Ghanaians, characterized by a more
sedentary lifestyle and an energy-dense higher fat diet may,
at least in part, account for the higher prevalence of
hypertriglyceridaemia in this Ghanaian study population.
This element of nutrition transition is a central contributor of
hyperlipidaemia (Yuan et al., 2007).

Among all the dyslipidaemia, the men had the higher
percentages except that of increased LDL-C, as shown in
Table 2. This is similar to a study by Konishi et al. (2003),
who found an increased LDL-C in women. Among the stroke
patients, elevated level of serum triglycerides had the highest
prevalence of 55.8%, representing more than half of the
stroke patients (Table 2).

From this study, it has been observed that elevated blood
pressure and elevated fasting glucose are common among
stroke patients; this is seen in Table 1, and is similar to a
work by McNeill et al. (2006). Therefore, in many of the
patients, the stroke could have resulted not only from
hypertension alone, but from a combination of hypertension
and diabetes, since subjects with hypertension are more
likely to develop type 2 diabetes. A study by Gress et al.
(2000) had assessed the joint effect of hypertension and type
2 diabetes on stroke risk in the general population. It was
found that the risk of stroke attributable to a history of both
diabetes and hypertension was substantially greater than for
either condition alone, and this has been corroborated by the
present study. The proportions of the patients with increased
aminotransferases (Table 2) were similar to a study by Perry
et al., (2008), in which 23.1% and 12.8% of the males had
elevated AST and ALT respectively while 15.9% and 10.3%
of the females had elevated AST and ALT, respectively.
Alcohol intake is a main cause of aminotransferase elevation
in men but not in women, the relation between
aminotransferase and stroke risk can be different by sex
(Woo et al., 2002).

5. Conclusions

This study identified several risk factors of stroke. There
was a high prevalence of both hypertension and
hyperglycaemia among the stroke patients. The risk factors
identified in the stroke patients were as follows: 63% had
high blood pressure, known hypertensives were 51.3%,
hyperglycaemia 56.7%, diabetes 47.3%, alcoholism 30.4%,
hypertriglyceridaemia 55.8% when the various risk factors
were considered.

The highest predominant risk factor observed was
hypertension, followed by diabetics and
hypertriglyceridaemia. Since the factors responsible for
stroke are modifiable, careful consideration should be given
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to the risk factors of stroke in developing countries and
appropriate community-based prevention strategies aimed at
reducing the frequency of these risk factors should be

advocated.
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