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In response

We sincerely thank Dr. Kawada for his interest in our study titled
‘Incident stroke among Ghanaians with hypertension and diabetes: a
multicenter, prospective study’. The aim of our study [1] was to assess
the rates and determinants of incident stroke among a prospective,
hospital-based Ghanaian cohort with hypertension and or type 2 dia-
betes mellitus. In this regard, our study was not designed to “evaluate
the risk of hypertension and diabetes for incident stroke” as specified by
our correspondents. Rather, we sought to identify factors that increased
the propensity for incident stroke among individuals who already had
hypertension or diabetes. We found that physical inactivity and pre-
vious history of cigarette smoking were independently associated with
stroke occurrence in this cohort. Stroke type information was not
available, hence it was not possible to isolate the effect of risk factors
for the primary ischemic or hemorrhagic stroke types which was re-
cognized as a study limitation. We also accounted for sex in our model
and found that although male sex was associated with a heightened risk
of stroke occurrence with an unadjusted odds ratio of 2.10 (95% CI of
1.21–3.64), this effect size was attenuated into non-significance in our
adjusted models. We found in sensitivity analysis that stage II hy-
pertension was also independently associated with stroke occurrence.
Indeed further re-analysis of this cohort has also shown that renal im-
pairment is also associated with incident stroke occurrence [2].

Direct comparisons between our prospective cohort study and the
case-control study design of the INTERSTROKE [3] are not possible
because of obvious differences in study design and the study popula-
tions. With regards to case-control studies in West Africa assessing the
dominant risk factors for stroke occurrence, the Stroke Investigative
Research and Educational Networks (SIREN) group has recently pub-
lished their findings. The investigators found eleven (11) dominant
modifiable risk factors for stroke occurrence which included hy-
pertension, dyslipidemia, regular meat consumption, central obesity,
diabetes mellitus, low consumption of green leafy vegetables, stress,
table added salt, cardiac disease, physical inactivity, current cigarette

smoking with 10 out of the 11 factors associated with ischemic strokes
and 6 out of the 11 factors associated hemorrhagic stroke [4,5].

The findings of our prospective study [1] and those of the SIREN
study highlight the pressing need to improve control of blood pressure
among individuals living with hypertension in low-and-middle income
countries (LMICs) to avert incident stroke occurrence. In addition to
primary prevention, stroke survivors in LMICs are at a heightened risk
for future strokes due fragmentary post-stroke clinical services. A study
conducted at a comprehensive neurology clinic in West Africa reported
that nearly 70% of stroke survivors had their blood pressure on target at
12months after stroke [6]. Admittedly, neurology clinics may not be
widely available in most LMICs due to the paucity of neurologists in
these regions. Therefore, the efficacy of interventions that may help
improve blood pressure control such as enhancing adherence to anti-
hypertensive treatment via mobile health and task-sharing strategies as
has recently been demonstrated among Ghanaian stroke survivors [7,8]
may be pivotal in the coming decades in a region with a burgeoning
epidemic of stroke characterized by a young age of onset and abysmal
short- and long-term outcomes [9,10].
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