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INTRODUCTION

Systemic hypertension (SH) accounts for the highest number of deaths from 
cardiovascular diseases worldwide. With a prevalence of about 30% among 
hypertensives,[1] Africa bears a considerable burden of hypertension compared to 
elsewhere. Awareness, treatment, and control are low.[2,3] Despite the availability 
of a broader range of antihypertensive medications and increasing awareness of 
the dangers of hypertension, control is achieved in only about 50%[4] and as low 
as 33% in some places outside Africa.[5] 

Resistant hypertension (RH) refers to uncontrolled blood pressure (BP) despite 
the concurrent use of three antihypertensive drugs, including a diuretic, prescribed 
at optimally tolerated dosages with the exclusion of pseudo-hypertension, white 
coat hypertension and non-adherence to medications. It also includes patients 
whose blood pressures are controlled but with four or more antihypertensive 
medications, including a diuretic prescribed at an optimally tolerated dosage.[6,7,8]

African studies on RH are few. Even fewer studies are capturing the burden of 
RH in the African setting.[9,10] Despite being the region with the highest burden 
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ABSTRACT

Introduction: Systemic hypertension (SH) contributes the highest number 
of deaths from cardiovascular diseases worldwide. Patients with resistant 
hypertension (RH) are more prone to hypertension-mediated organ damage. 
RH has not been well-studied in Africa, despite the fact that the prevalence of 
SH is highest in Africa. The aim of the study was to establish the prevalence 
and predictors of RH among out-patients managed in the cardiology unit of 
the University of Ilorin Teaching Hospital, Ilorin, Nigeria.

Method: A cross-sectional study of 201 patients selected via systematic random 
sampling between April and September 2019.

Results: Mean age of the participants was 59.6 (SD 13.8) years, females 
58.7%, 32.3% were non-obese, 17 (8.5%) consumed alcohol and three 
(1.5%) smoked tobacco. 30 participants (14.9%) had co-morbid diabetes 
mellitus. Systolic blood pressure (SBP) and diastolic blood pressure (DBP) 
were significantly higher among patients with RH 152.5 (SD 18) mmHg vs 
131.9 (SD 18.4) mmHg (p<0.001) and 89.43 (SD 13.8) mmHg vs 79.46 
(SD 10.5) mmHg (p=0.008). Eighteen patients (8.96%, 95% CI: 5.5-14%) 
had RH. The predictors of RH were obesity (OR= 3.754; p=0.009), SBP at 
patients’ first clinic visit, (OR=1.029, p=0.032), DBP at patients’ first clinic 
visit, (OR=1.048, p=0.014), and serum phosphorus, (OR=1.047, p=0.047).

Conclusion: The prevalence of RH among our patients is low and is similar to 
that in studies with similar blood pressure cut-off values and case definition. 

Keywords: resistant hypertension; predictors; obesity; serum phosphorus; 
systolic blood pressure; diastolic blood pressure

mailto:ayodeleogunmodede@yahoo.com
https://creativecommons.org/licenses/by-nc/4.0/
https://dx.doi.org/10.4314/ssmj.v16i1.2
https://dx.doi.org/10.4314/ssmj.v16i1.2


      					                         Vol 16. No 2. May 2023  South Sudan Medical Journal  51

RESEARCH ARTICLE

of SH, the prevalence of RH may also, in like fashion, be 
very high. 

The objectives of this study were to establish the prevalence 
of RH among patients managed in the outpatient medical 
clinics of our hospital and identify factors associated with 
the development of RH.

METHOD

This cross-sectional study was conducted in the cardiology 
clinic of University of Ilorin Teaching Hospital (UITH) 
Ilorin, north-central Nigeria. We defined the study 
population as the estimated 6 monthly attendance of 
hypertensives at the clinic (406) and used Yamane’s 
formula[11] to determine the sample size (201). We 
therefore sampled every second patient aged 18 years or 
more. 

Informed consent was obtained from eligible patients 
and ethical approval from the Department of Medicine. 
The research was done according to the principles of the 
Helsinki declaration.[12]

Data was collected between June 1 and November 30, 
2019. Adherence to treatment was assessed using 8-item 
Morisky Medication Adherence Scale which had been 
used in a previous study.[13] The score was given on an 
ordinal scale: 8 indicating a high level of adherence, 6 
to <8, medium and <6 low adherence. Participants were 
considered to have RH when they had medium or high 
levels of medication adherence in addition to standard 
criteria.[14]

The BP was measured three times using a mercury 
sphygmomanometer and an appropriately sized BP cuff. 
The first measurement was performed after participants 
had rested, seated for five minutes with a 60-second 
interval between readings. The average of the three 
measurements was calculated. Controlled BP was defined 
as SBP <140 mmHg and DBP <90 mmHg.[15] Obesity was 
defined as BMI values ≥ 30kg/m2, estimated glomerular 
filtration rate (eGRF) from the Chronic Kidney Disease 
Epidemiology Collaboration (CKD-EPI) formula.[14]

Data was analysed using SPSS software version 22. 
Patients’ characteristics were summarized into means or 
medians for continuous data and categorical variables as 
percentages. Chi-square tests and Student’s independent 
t-tests were used to test for associations between categorical 
and normally distributed continuous variables respectively 
and the presence or otherwise of RH. Mann–Whitney U 
test was used to compare medians of skewed variables. 
A binary logistic regression was performed to ascertain 
the predictors of RH among the patients. The variables 
that showed a significant association with the presence of 
RH were inputted into the regression model. Statistical 
significance was set at p < 0.05.

RESULTS

The mean age of the participants was 59.6 (SD13.8) years. 
There were 118 (58.7%) females, 65 were obese (32.3%, 
p=0.006), 17 (8.5%) consumed alcohol and 3 (1.5%) 
smoked tobacco. Other socio-demographic parameters 
are in Table 1. Table 2 shows that the mean SBP, DBP, 

All patients
 
Mean [SD]/ Median 
(IQR)/Frequency (%)

Patients without RH

Mean [SD]/ Median 
(IQR)/Frequency (%)

Patients with RH

Mean [SD]/ Median 
(IQR)/Frequency (%)

p-value

201 183 (91.04) 18(8.96)
Age 59.58 [13.77] 59.52 [13.8] 60.21 [13.9] 0.845
Gender:     Male 83 (41.3) 72 (86.7) 11 (13.3)
                   Female 118 (58.7) 111 (94.1) 7 (5.9) 0.074
Obese 65 (32.3) 54 (83.1) 11 (16.9)
Alcohol intake 17 (8.5) 17 (100.0) 0 (0.0) 0.177
Smoking 3 (1.5) 3 (100.0) 0 (0.0) 0.584
Coexisting DM
Yes 30 (14.9) 27 (90) 3 (10) 0.828
Family History of Hypertension

Yes 92 (45.7) 81 (88.9) 11 (11.1) 0.383

Duration of Hypertension diagnosis (years)

Yes 7 (2-15) 7 (2-13) 7 (2-15) 0.968

Table 1. Socio-demographic variables of study participants
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serum calcium and phosphate were significantly higher 
among patients with RH p<0.001, p=0.008, p<0.001, 
p<0.001 and p=0.012 respectively. The prevalence of DM 
and family history of SH were similar in patients with and 
without RH.

The BP of 37 patients (18.5%) was controlled with four 
or more antihypertensive drugs or were on three drugs 
without achieving BP control. Among these, 11 (5.5%) 
were poorly adherent to medications, three (1.5%) were 
not on diuretics and five (2.5%) were not on maximum 
doses of antihypertensive drugs. Only 18 subjects (8.96%, 
95% CI: 5.5-14%) had RH in this study.

The predictors of RH were obesity (OR=3.754; p =0.009), 
SBP at patients’ first clinic visit, (OR=1.029, p=0.032), DBP 
at patients’ first clinic visit, (OR=1.048, p= 0.014), and 
serum phosphorus (OR=2.414, p =0.047) (see Table 3).

DISCUSSION

The prevalence of RH of 8.96% in this study is at variance 
from the rest of Africa where rates range from 5–30%. [7,15] In 
a meta-analysis of studies of RH over a 28-year period, out of 
the 91 studies found, only five were done in Africa.[9,15]

The varying rates of RH arise from inconsistent 
methodology, sample size, BP cut-off values for RH, 
and consideration of adherence to medication.[10,16-17] 
In an Ibadan, Nigeria, study 5% had RH.[16] However, 

individuals with poor medication adherence (about half 
of the study participants) were not excluded from those 
adjudged to have RH. The finding of 7.3% in an Algerian 
study[17] is comparable with ours because patients with 
poor compliance were excluded. Compared to the rest 
of the world, the prevalence of RH in our study, though 
higher than the 5% reported in France[18], is less than the 
pooled data of 10.3% reported in the general population 
of 3.2 million hypertensives in a meta-analysis by Noubiap 
et al.[15]

The association between obesity and RH has been reported 
previously in Africa.[20] The renin-angiotensin-aldosterone 
pathway is enhanced in obese individuals[19] and there 
is a greater inhibition of the natriuretic peptide system, 
blunting beneficial vasodilatation and natriuresis. 

This study found that the initial BP at first clinic visit was 
significantly higher in patients who had RH, a finding also 
reported by the Antihypertensive and Lipid-Lowering and 
Treatment to Prevent Heart Attack investigators.[20] This 
suggests that patient-related factors which predispose to 
treatment resistance may bestow patients with higher 
BP values from the onset of the disease. The finding that 
serum phosphate was significantly lower in the patients 
with RH agrees with that of Alonso et al[21] although 
the mechanism is obscure but differs from that of Patel 
et al.[22] Serum calcium is higher in our patients with 
RH. Higher serum total calcium levels were positively 

All patients
Mean [SD] 

Patients without RH
Mean [SD] 

Patients with RH
Mean [SD] 

p-value

Current Systolic BP (mmHg) 133.7 [19.3] 131.9 [18.4] 152.5 [18] <0.001*
Current Diastolic BP (mmHg) 80.4 [11.1] 79.46 [10.5] 89.4 [13.8] 0.008*
Systolic BP on first clinic visit (mmHg) 143.3 [18.8] 142.4 [18.5] 152.4 [19.6] 0.030*
Diastolic BP on first clinic visit (mmHg) 87.3 [13.4] 86.5 [13.3] 94.8 [13.1] 0.013*
Serum Sodium (mmol/l) 139.6 [18.7] 137.8 [4.6] 139.7 [3.3] 0.093
Serum Potassium (mmol/l) 3.6 [0.6] 3.6 [0.6] 3.5 [0.7] 0.549
Serum Urea (mmol/l) 4.4 [1.9] 4.4 [1.9] 4.9 [2.4] 0.459
Serum Creatinine (µmol/l) 88.7 [29.6] 88.7 [29.2] 92.6 [24.9] 0.652
eGFR (ml/min/1.73m2) 74.5 [24.4] 74.6 [24.6] 74.3 [27.1] 0.968
Serum Calcium (mmol/l) 2.4 [0.5] 2.3 [0.28] 2.6 [0.14] <0.001*

Serum Phosphate (mmol/l) 1.6 [1.3] 1.2 [0.46] 1.96 [0.4] 0.012*

Serum TCHOL (mmol/l) 5.1 [1.3] 5.1 [1.40] 4.3 [1.1] 0.071

Serum HDL (mmol/l) 1.1 [0.4] 1.1 [0.42] 0.4 [0.4] 0.063

Serum LDL (mmol/l) 4.1 [5.2] 3.6 [1.3] 3.1 [1.1] 0.358

Serum Triglyceride (mmol/l) 1.47 [0.5] 1.21 [0.5] 1.37 [0.4] 0.374

eGFR- Estimated Glomerular Filtration Rate; TCHOL- Total cholesterol; HDL- High Density Lipoprotein; LDL- Low Density Lipoprotein. 

Table 2. Comparison of clinical and laboratory variables of participants with and without resistant hypertension
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associated with hypertension in a large sample of United 
States adults. However, in our study, it was not predictive 
of RH probably due to our relatively small sample size.[23]

Our study is limited by sample size and non-usage of 
ambulatory BP monitoring (ABPM) facilities which are 
limited. Judd and Calhoun[7] have suggested that RH, 
identified in the absence of ABPM, might be misclassified 
as having RH. 

CONCLUSION

Our study confirms a variation in prevalence of RH among 
African hypertensive patients and reports a prevalence 
similar to studies with the same BP cut-off values and 
case definition. Our study contributes to defining the 
burden of RH in the Africa and is important for designing 
strategies to achieve better BP control.
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