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Abstract

Objective Resources-limited countries in sub-Saharan Africa are facing a crisis of hypertensive-
related morbidity, mainly due to poor blood pressure (BP) control. The study aimed to evaluate BP 
control and hypertensive prescribing for elderly patients in a resource-limited setting.
Methods Hospital-based survey assessing hypertensive prescribing practices among elderly pa-
tients (age, ≥60years) at a leading ambulatory care clinic in Namibia. The primary and secondary 
outcomes were compliance with prescribing guidelines, prescribing patterns and BP control re-
spectively. Data were collected using patient exit interviews and a review of their prescription re-
cords. Data were analyzed using descriptive statistics using SPSS v25.
Key findings Of the 189 elderly patients recruited, 69.3% were females, mean age was 70.3  ± 
8.5 years and 2.6% had HIV. 61.4% of the prescriptions complied with the prescribing guidelines 
in terms of treatment choice and 78.3% (n = 148) had a poor BP control. 61.4% had at least one 
comorbidity, mainly diabetes mellitus (32.2%) or cardiac disease (20%). On average, 4.5 medi-
cines were prescribed per patient and 4.8% were out of stock. Prevalence of non-INN prescribing 
was 64%. Diuretics, renin-angiotensin inhibitors were the most prescribed antihypertensive, 73.9% 
(n = 138/189) and 51.9% (n = 98/189) respectively. 90% of patients with good BP control were on ≥3 
medicines compared to 77% for patients with poor BP controlled.
Conclusion Whilst compliance with prescribing guidelines is modest, the sub-optimal BP control, 
high prevalence of co-morbidities and over prescribing with non-INN products is discouraging. 
Pharmacist-led medication audits could improve hypertensive prescribing and BP control among 
elderly patients, and we will be following this up
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Introduction

Each year it is estimated that more than 18 million people world-
wide will die from cardiovascular disease (CVD), a third of all total 
deaths, with more than half of CVD deaths due to hypertension at 
an estimated 10 million per year.[1–3] CVD currently accounts for 
a third of all global deaths, greater than for all infectious diseases 
combined, with this proportion of total deaths likely to grow with 
increasing prevalence of CVD especially among low- and middle- 
income countries (LMICs) including sub-Saharan Africa (SSA).[1, 

2, 4, 5] Most of the estimated 1.13 billion people world-wide with 
hypertension live in LMICs, with the highest prevalence rates seen 
in Africa.[6–8] The prevalence of hypertension in Africa is estimated 
at 46% among adults (age, ≥25 years), between 55.2% to 57.0% 
among older adults (age, ≥50  – ≥ 55years) and 66.7% among 
the elderly (age, ≥60 years) respectively, which is the highest glo-
bally.[4, 7–11] In 2016, over 900 000 people died from hypertension-
related cardiovascular events in Africa, and this is projected to 
triple by 2030.[5, 7, 10, 11] In Namibia the prevalence of hypertension 
in is estimated at 57% in Windhoek, the capital city,[12] up from 
46% generally across Namibia.[12, 13] This is a concern, given that 
uncontrolled high BP is the main risk factor for cardiovascular 
events, the leading cause of death in SSA.[5–7, 12, 14–17] Mortality 
due to hypertension is highest among elderly patients given cur-
rent poor adherence rates and the multiplicity of co-morbidities 
among this population.[3, 17, 18]

The World Health Organization’s (WHO) 2013–2020 global 
action plan seeks to reduce the burden of hypertension-related mor-
tality by 25% by 2025, which requires optimizing of BP control, 
prescribing appropriate medicines and medication adherence.[4, 19, 20] 
However, the poor compliance to prescribing guidelines as well as 
adherence to prescribed medicines remains a significant challenge 
among African countries towards achieving the WHO’s goal.[18, 21–25] 
Indeed, optimal hypertension prescribing practices significantly re-
duces the incidence of adverse drug reactions and cardiovascular-
related deaths among the elderly.[15, 18, 26] Compliance to hypertension 
prescribing guidelines is generally suboptimal across Africa, for in-
stance in Namibia it is estimated at 14.4%.[19, 21, 27] BP control in eld-
erly patients is complicated by polypharmacy and associated adverse 
effects especially with high rates of co-morbidities.[18, 28, 29]

Moreover, there is conflicting evidence on the effectiveness of 
antihypertensive treatment among elderly patients, particularly 
those aged 79 years and above.[20, 30–32] Some studies recommend the 
use of a low dose of thiazide diuretic as the first line in hyperten-
sive elderly,[30, 32] while others recommend Angiotensin Converting 
Enzyme (ACE) inhibitors in combination with diuretics and/or cal-
cium channel blockers (CCBs).[33, 34] Several studies in Africa report 
inappropriate hypertensive prescribing, with varying rates of com-
pliance to prescribed medicines and limited guidance on its impact 
on BP control among the elderly population, who are most at risk to 
cardiovascular events.[35–37]

Consequently, we sought to assess the compliance to prescribing 
guidelines, BP control and prescribing practices in the management 
of hypertension in elderly patients in ambulatory care in Namibia. 
This builds on earlier papers discussing ways to improve adherence 
to hypertensive medicines in Namibia and research assessing com-
pliance to guidelines generally in Namibia as well as suggesting that 
adherence to guidelines is a critical area for assessing the quality of 
prescribing.[6, 17] We have chosen Namibia for this research as the 
country currently has one of the highest rates of hypertension in 
Africa.[12]

Methods

Study design and population
A cross-sectional survey of hypertensive prescribing practices in eld-
erly patients attending an ambulatory care clinic in a leading public 
healthcare facility in Namibia. This was Katutura Intermediate 
Hospital (KIH), which serves a catchment population of 360,000 
people with Windhoek, the capital city. Quantitative outcomes on 
prescribing practices, compliance with guidelines and BP control 
were determined using exit interviews among patients attending 
ambulatory care clinics in KIH. We chose KIH initially as it is a 
leading hospital in Namibia and antihypertensive therapy is typic-
ally initiated at a hospital level in Namibia with subsequent refills 
and assessments conducted at Primary Healthcare Clinics (PHCs). 
In addition, drug therapy is typically only initiated in patients with 
stage II (moderate) hypertension, i.e. BP ≥ 160/100 mmHg. A sample 
size of 189 elderly patients was determined using Kish Leslie and 
Cochrane methods for a finite population.[38]The study only included 
elderly patients (age ≥60years), diagnosed with hypertension and on 
antihypertensive therapy for at least the past six months.

Hypertension program in Namibia
The hypertension program in Namibia is administered under the 
Ministry of Health and Social Services (MoHSS) guided by the pri-
mary health care concept. There are currently 35 public hospitals and 
250 PHC facilities in Namibia.[39] In 2012, the MoHSS implemented 
its first comprehensive Namibia Standard Treatment Guidelines 
(NSTGs) at all public health facilities. The NSTG describes the 
clinical management and drug therapy for hypertension in public 
healthcare.[40] The current guidelines recommend starting with 
monotherapy at the lowest dose and titrated based on BP response 
and/or comorbidities. The first choice for initial therapy is mono-
therapy with a thiazide diuretic, preferably hydrochlorothiazide-
amiloride. Subsequently, with poor response, ACEIs, e.g. perindopril 
and CCBs are added as second-line and third-line agents respectively. 
Fourth-line agents are used in cases where BP remains uncontrolled 
on adequate doses of three antihypertensive including, with includes 
either a β-adrenergic blocker (BB), α-blocker (AB), or a direct vaso-
dilator. Minoxidil is used as a fifth line agent.[40]

There is universal healthcare in Namibia; consequently, patients 
do not have to pay for their antihypertensive medicines compared 
with a number of African countries.[17, 25, 41]

Case definitions
Hypertension is defined as the systolic BP greater than or equal to 
140 mmHg or diastolic BP of greater than or equal to 90 mmHg.[20] 
In this study, BP control was determined by two criteria, Namibian 
STG and the Eighth Joint National Committee (JNC8).[42, 43] The 
goal BP in the Namibian STG is set at <140/90 mmHg for all pa-
tients irrespective of their age, and ≤130/80 mmHg in the presence 
of compelling indications such as diabetes and heart disease, car-
diovascular events and renal impairment.[40] The JNC8 guidelines 
recommend a mild BP target for elderly patients age of 60 years at 
≤150/90 mmHg without comorbidity and ≤140/90 mmHg for those 
with comorbidities. It is important to note that the current Namibia 
NSTG is based on JNC 7 and therefore outdated. The blood pres-
sure recommendation in JNC is no longer considered realistic and 
achievable compared to a more liberal recommendations in JNC 8, 
i.e. 140/90 mmHg (when comorbidity is present) and 150/90 mmHg 
in the absence of comorbidity for the elderly.
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Procedure
189 elderly patients were recruited in the study using simple random 
sampling based on daily registers at the ambulatory care pharmacy. 
In KIH, hypertensive patients are scheduled for a review and medica-
tion refills every month. Following this, patient exit interviews were 
conducted among elderly patients (May-August) 2019, and their 
prescribing records (health passports) assessed for compliance to 
prescribing guidelines as well as BP control. After obtaining written 
informed consent from the patients, data were abstracted by the re-
search team (MS, BKS) from health passports using a validated tool 
adopted from Akpabio et al.. (Supplement A).[44] The tool was face-
validated by a pharmacist and physician for accuracy and to reduce 
redundant items. Patient exit interviews were conducted mainly in 
English and translated to Oshiwaambo, Damara or Africans when 
required, to assess for stock-outs, adherence and challenges per-
taining to antihypertensive medication. Patient demographic data 
(age and sex), clinical data (BP control and co-morbidities) and 
treatment data were collected from the health passports or directly 
through interviews.

Data analysis
Data were subsequently double entered in Epidata version 3.1 
software for management and export to Statistical Package for 
Social Services (SPSS) version 25 for quantitative analysis. The 
level of compliance with prescribing guidelines, prevalence of 
BP control, and prescribing indicators (average number of medi-
cines and International Nonproprietary Name – INN - pre-
scribing based on WHO criteria) and prescribing rates by class 
of antihypertensive were determined using descriptive statistics, 
i.e. the percentage of antihypertensive prescriptions that comply 
with treatment guidelines measured by drug choice, dosage and 
duration of treatment. The level of compliance was determined in 
terms of appropriateness of the regimen and dosage schedule. BP 
control was determined according to two criteria; the Namibia 
STGs and JNC8 guidelines. Factors associated with compliance 
with prescribing guidelines and BP control were determined using 
the chi-square test for categorical variables and student t-test for 
continuous variables. The level of significance α was set at 0.05 
for a 95% confidence interval (CI).

Ethics
The study was approved by the Research and Ethics Committees 
of the School of Pharmacy, University of Namibia and Ministry of 
Health and Social Services (MOHSS/MS-2019) and from IHK to 
carry out the survey at the facility. All participants gave written in-
formed consent. Their identity was anonymized by the use of codes 
to maintain confidentiality and the data protected with secured 
storage using passwords.

RESULTS

Characteristics of the respondents
A total of 189 elderly hypertensive patients (≥60  years) were re-
cruited, giving a response rate of 100%. On average, patients were 
aged 70.3 ± 8.5 (range: 60–99) years, mostly female (69.3%) and 
65.5% (n = 124) had compelling indications, mainly Type II diabetes 
mellitus (Table 1). Secondly, 7.9% of the patients ever defaulted on 
their hypertensive medication and 4.8% reported that at least one of 
the prescribed medication was out of stock.

Blood pressure control among elderly hypertensive 
patients
Of the 189 patients, 78.3% (n  =  148) and 55.6% (n  =  105) had 
poor BP control according to the Namibia STG and JCN8 guide-
lines, respectively. Of the 74 patients with BP control according to 
the NSTG, 48.6% (n = 37) were prescribed three or more medicines 
generally. The significant predictors of BP control were absence of 
compelling indications, ≤3 medicines per prescription and the pre-
scribing of ACEIs/ARBs (P < 0.005). Patient demographic character-
istics such as age and sex, as well as use of diuretics and experience 
of ADRs, were not significantly associated with BP control Table 1.

Prescribing in elderly patients in hypertensive care
Overall, 850 medicines were prescribed giving an average number 
of 4.5 (range:1–9) medicines per prescription. The number of 
medicines per prescription was significantly higher among pa-
tients in the 60–69  year age category compared to 70–79  years 
and 80–89 years, i.e. 6.04 vs. 3.03 vs 1.72 medicines respectively 
(P < 0.05). The majority of the prescriptions (80.1%) had more than 
two antihypertensive drugs prescribed (Figure 2).

A total of nine classes of antihypertensive drugs were prescribed. 
These included thiazide diuretics (TD, WHO/ATC class  =  C03), 
angiotensin converting enzyme inhibitors (ACEI, WHO/ATC 
class = C09), angiotensin receptor blocker (ARB), β blockers (BB, 
WHO/ATC class  =  C07), calcium channel blockers (CCB, WHO/
ATC class = C08), α 1 blocker (AB), loop diuretics (LP), potassium 
sparing diuretics (PSD), α 2 agonist/ central acting class of drug (A₂A/
CA, WHO/ATC class = C02A) (Figure 2). Of the 189 patients, 73% 
(n = 138) received thiazide diuretics (co-amiloride 114, indapamide 
24), 64% (n = 121) ACEIs mainly perindopril, 30.2% (n = 57) ARBs 
and 21.7% (n = 41) BBs (carvedilol or atenolol). The least prescribed 
antihypertensive drugs were methyldopa 1.6% (n = 3) and CCBs at 
1.1% (n = 2) (Figure 1, Table 1). The prevalence of ADRs among 
elderly patients was 4.3% (n  =  7/189), particularly persistent dry 
coughs with ACEIs, impotence and somnolence, among others.

Compliance to prescribing guideines in 
hypertensive care for elderly patients
Overall, 60.8% (n  =  115/189) of prescriptions complied to the 
Namibian STG with regards to the correct drug of choice. The ma-
jority of the prescriptions (97.4%, n  =  184) also complied with 
dosage requirements, i.e. correct dose and frequency. However, 64% 
(n  = 121/189) patients had at-least one antihypertensive medicine 
prescribed with non INN names i.e. branded medicines including 
branded generics (Table 1).

A total of 16 antihypertensive regimens (combinations) were pre-
scribed. Of the 189 patients, 28% (53) were on monotherapy, 56.6% 
(107) on dual therapy,14.3% (27) on triple therapy and 1.1% (2) on 
quadruple therapy. A dual combination of ACEIs/ARB with a diur-
etic was the most prescribed regimen (Figure 2); however the ma-
jority had sub-optimal BP control (66.7%, n = 54/81). In addition, 
ACEIs/ARBs or diuretics were the most prescribed monotherapy. It 
appears regimens with an α 2 agonist included resulted in better BP 
control (Figure 2).

Discussion

We believe this is the first study in Namibia to establish hyper-
tensive prescribing practices among elderly patients, which is im-
portant as SS is a region with a disproportionately high burden of 
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non-communicable diseases including hypertension. We have seen 
a high rate of antihypertensive prescribing, typically non-INN 
medicines, sub-optimal compliance to prescribing guidelines and a 
high prevalence of uncontrolled BP among elderly patients. This is 
a public health concern, given that the previous study in Namibia 
reported poor adherence rates to antihypertensive medication 

attributed to limited resources to access care.[13, 17] This needs to 
be urgently addressed to reduce morbidity and mortality related to 
hypertension in Namibia.

We found a high prevalence of uncontrolled BP among elderly 
patients. This was six in every 10 patients according to the Namibian 
STG and five in every 10 patients according to JNC eight guidelines 

Figure 1  Prescribing rates of antihypertensives in elderly patients (n = 189)

Figure 2  Antihypertensive regimens and BP control in elderly patients Key: A = ACEIs/ARBs, B = β blocker, C = calcium channel blocker, D = Diuretic, E = α 
agonists
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(Table 1). In the future, the differences in the determination of rates 
of BP control with the two guidelines, NSTGs and the JNC eight 
guides, needs to be harmonized to avoid confusion,[30, 40, 45] which 
we have seen in other disease areas in Namibia.[13, 18, 36] The poor BP 
control was significantly higher among patients with compelling in-
dications, typically type 2 diabetes mellitus as well as polypharmacy 
(i.e. ≥3 medicines per prescription), which is a concern. However 
patient sociodemographic such as age and sex were not significant 
predictors of BP control in elderly patients in our study. Indeed, un-
controlled BP in the elderly, which predisposes then to cardiovas-
cular accidents,[19, 29] needs to be addressed. Similar studies report 
poor BP control among the elderly, particularly those aged >80 years, 
which is mainly due to multiple consultations with doctors in their 
care. This impacts on appropriate monitoring of the patients and ad-
herence to appointments and medication.[29, 46, 47] Preston attributed 
poor compliance to guidelines in hypertensive care to comorbidities 
giving a higher risk for polypharmacy.[48, 49] Moreover, in this study 
a significant number of elderly patients had ever defaulted on their 
hypertensive medication, partly due to out of stock of the prescribed 
medicines at public health facilities. This needs to be addressed.

Secondly, there was sub-optimal hypertensive prescribing prac-
tices among the elderly patients in our study, i.e. low rate of com-
pliance to hypertensive prescribing guidelines, a high number of 
medicines prescribed per prescription (~4.5) and the majority of the 
patients either on dual or triple combination of antihypertensive 
medicines. In addition, the rate of prescribing of non-INN medicines 
was high (Table 1). Irrational prescribing of medicines is associated 
with a high prevalence of adverse drug reactions and poor adher-
ence.[47, 50] Similar to our study, Reiner et al. reported low rates of 
compliance with prescribing guidelines in the treatment of hyperten-
sion patients in Namibia.[17, 27] Niaz et al. and Reiner et al. describe 
the drivers of poor compliance to guidelines in Namibia, typically 
due limited capacity and access to objective and up-to-date pre-
scribing resources.[27, 36] This is a concern, given a significant number 
of elderly patients in this study with poorly controlled BP which 
needs to be urgently addressed. Nashilongo et al. attribute the poor 
BP control among hypertensive patients to low adherence to medi-
cation, mainly due to limited financial support to meet transport 
costs to clinics and loss of income with attendance at public health 
facilities.[17] Elderly patients often have limited resources to access 
health care, given the high transport costs in Namibia.[51] Ohishi 
et  al., suggests that the use of one drug only does not necessarily 
produce favorable results in reducing hypertension, but a combin-
ation of medicine does.[52] However, our study reported that up to 
66.7% of patients with poor control were on three or more medi-
cations. This may mean that adherence rates decline once multiple 
medicines are used to treat hypertension, which has to be monitored 
and addressed.

The most prescribed antihypertensives were dual and triple 
combinations, typically consisting of ACEIs/ARBs and or diuretics. 
This in line with the Namibia STGs and the JNC8 guidelines that 
recommend a low doses of a diuretic as initial therapy,[40, 50] Other 
guidelines recommend use of CCBs as the preferred first-line agent 
in antihypertension even among the elderly.[26, 53] The over use of 
diuretics in elderly patients in Namibia is a concern given the risk 
for Type 2 Diabetes, osteoporosis and hyperlipidemia. This needs 
to be addressed as the study did not find significant benefit on BP 
control (Table 1 and Figure 2). On the other hand, whilst it’s not 
recommended to use of ACEIs among the black patients in JN8 
guidelines, in this study the use of ACEIs/ARBS was a predictor for 
good BP control.[54] We are not sure of the reasons for this, and will 

be following this up in future research. We also observes the use of 
BB for management of hypertension among elderly patients. This is 
a concern as published studies suggest that β adrenergic blockers 
offer less benefit compared with the other classes of antihypertensive 
medicines,[33, 43] and again we will be exploring this further in future 
research.

Limitations
The authors are aware of several limitations with this study. Firstly, 
the study was conducted at a single center and used patient records 
to determine prescribing indicators and BP control. Secondly, it was 
conducted in a hospital ambulatory care clinic and not among PHCs 
for the reasons discussed, i.e. treatment is typically initiated in am-
bulatory care clinics in hospitals in Namibia. Nevertheless, we be-
lieve that the methods used are robust and that this first study in 
the elderly indicates poor BP control and sub-optimal prescribing 
among a high risk population. The findings are critical in strength-
ening hypertensive programs in resource-limited settings, particu-
larly sub-Saharan Africa.

Conclusion

Compliance to prescribing guidelines for hypertension in elderly pa-
tients is sub-optimal in Namibia with a high prevalence of uncon-
trolled BP despite perceived overuse of antihypertensive medication. 
This calls for universal access to quality hypertensive care among 
elderly patients and monitoring through clinical audits and medica-
tion reviews. Programmes to enhance medication review and adher-
ence to multiple medications may be critical to improving BP control 
and hypertensive prescribing practices among elderly patients in 
Namibia, and we will be implementing these in the future. This in-
cludes a comparative analysis of the high use of βBB among elderly 
patients in our study.
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