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Abstract
Background Hypertension is the major risk factor for cardiovascular diseases (CVDs) related morbidity
and mortality. Blood pressure (BP) is often not adequately controlled in clinical practice. Information
regarding BP control in primary care settings is limited in Ethiopia.The aim of this study was to assess BP
control and associated factors among hypertensive patients attending primary healthcare facilities in
Addis Ababa. Methods A cross sectional study was conducted in 12 health centers in Addis Ababa city
selected by multistage sampling. A total of 616 hypertensive patients were included by a systematic
random sampling technique. Data was collected by patient interview and patients’ medical record review.
Results Out of 634 study participants, 616 had complete information onmedical record and during patient
interview. The mean age of study participants was 58.90 (SD 13.04), most of them 321(52.1%) were ≥60
years old, and on monotherapy 485(78.9%). Methyldopa was the most monotherapy prescribed,128
(20.8%). Only 31%(n=191) of patients had controlled BP. Determinants for poor BP control were age of
less than 60 years (Adjusted Odds Ratio (AOR)= 3.06, 95% CI: 1.96, 4.78), work status; government
employee (AOR= 2.41, 95% CI: 1.18, 4.90), retired (AOR=1.79, 95% CI: 1.01, 3.18), private business (AOR=
2.09, 95% CI: 1.17, 3.74) and being hypertensive for 10 or more years (AOR= 1.96, 95% CI: 1.11, 3.43).
Signi�cant predictors of achieving controlled BP were; weekly BP measurement (AOR 0.57, 95% CI: 0.36,
0.90) and tertiary level education (AOR= 0.26, 95% CI: 0.13, 0.54). Conclusion Only one third of patients
had controlled BP. Effort should be made to address identi�ed determinants including age, regular BP
monitoring and level of education.

Background
Hypertension is the major contributor to global burden of disease and mortality(1).The global prevalence
was around 22% in 2014(2)and the proportion is estimated to rise to over 29% by 2025(3). Globally,
hypertension prevalence was highest in Africa (30%)in 2014 and in ranges of 25-41% in Sub-Saharan
Africa (2). Consequences of poor BP control are known to causes human suffering and impose severe
�nancial and service burdens on health systems (1, 4, 5). In Ethiopia, non-communicable diseases are
estimated to account for 30% of total annual deaths of which 9% is attributed to cardiovascular diseases
(CVD)(2).A 24% death rate from CVD was also reported in Addis Ababa (6).The reported prevalence of
hypertension in different regions of Ethiopia varied widely (7-11). The prevalence in the country is
estimated to be between 20% and 30% (12, 13). 

Drug treatments andlife style interventions (as a complement to drug therapy) can be used for the
management of hypertension (5, 14).Despite hypertension being the major known risk factor for CVD, it
remains inadequately managed and BP is often not adequately controlled in clinical practice(15, 16). This
is pronounced in developing countries including Ethiopia. Hypertension related studies in Ethiopia mainly
are focused on prevalence and conducted in hospital set ups. Most Ethiopian populations receive
medical care in primary healthcare facilities and there is limited data on hypertension management at
primary healthcare facilities.Therefore, this study had two objectives i) determine proportion of
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hypertensive patients on antihypertensivemedication(s) and had controlled BP and ii) identify potential
determinates of uncontrolledBP at primary healthcare facilities in Addis Ababa, Ethiopia.

Methods
Study area, design and period

The study was conducted in Addis Ababa, thecapital cityof Ethiopia, with a population of close to three
million in 2014with annual population growth rate of 2.89%(17). The city has 10 sub cities. Health centers
(HCs) provide primary health care services to the population in the city. According to Ethiopian healthcare
tier, one HC serves 15,000-25,000 population (18).

Study design

An institution based cross sectional study was conducted in 12 HCs of Addis Ababalocated in four sub
cities namely; Gulelle, Lideta, Nifasilk- Lafto and Akaki-Kaliti from 3rd August to 30th October2015.

Sampling technique

The HCs were selected by using multistage sampling considering the10 sub cities of Addis Ababa as
geographical clusters and hence as a primary sampling unit. The HCs in the selected four sub cities were
considered as a secondary sampling unit. Simple random sampling was used to select thesub cities and
HCs.

Data collection procedure

Participants were asked fortheir consent and veri�ed for inclusion. The inclusion criteria for the study
were hypertensive patients attending the outpatient departments of selected HCs with age of 18 years or
above, on medication for hypertension at least for six months at the selected HC. The sample size was
calculated using the formula of single proportion with a �nite population correction and consideration of
the design effect to be 634. Sample size at each HC was allocated using probability proportional to total
number of hypertensive patients on medication at speci�c HC. Study participants from each HC were
selected by systematic random sampling.

Data was collected by patient interview and medical record review. A data abstraction format was used to
record data regarding co-morbid condition/s, BP measurements and type(s) of antihypertensive
medication(s) from patient’s medical record. Patients were interviewed to obtain socio-demographic,
disease life style and drug related information. Height, weight and waist circumference were measured on
the day of the interview. To ensure the quality of data, pre-test was done on 5% of the total sample at one
HC.

Data analysis
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The data were analyzed using Statistical Package for the Social Sciences (SPSS) version 20.0.
Descriptive statistics wasused to summarize study variables and evaluate distribution of responses. The
level of BP control was assessed by using the average of three BP records obtained from three different
visits. Logistic regression was used to identify potential determinant variables for the outcome measure
(uncontrolled BP). A variable with p <0.25 in the bivariable analysis (presented as crude odds ratio, COR
at 95% CI) was included to multivariable logistic regression analysis (adjusted odds ratio, AOR at 95% CI).
A variable was considered to be signi�cant forp-value of less than 0.05 at 95% CI.  Controlled BP was
de�ned based on the joint national committee (JNC) 8 guideline (19)asBP<150/90 mmHg in hypertensive
patients aged 60 or older, or BP <140/90 mmHg in hypertensive patients aged less than 60 years and all
ages of hypertensive patients with diabetes or chronic kidney disease. Sensitivity analysis was done by
using a cutoff point of BP <130/80 for those with diabetes and chronic kidney disease (CKD) and BP
<140/90 for others. Body mass index was calculated as weight over height per meter square and
classi�ed as underweight (< 18.5 kg/m2), normal (18.5- 24.9 kg/m2), overweight (25-29.9 kg/m2), and
obese (≥30kg/m2). Central obesity was de�nedas waist circumference >102 cm for men and >88 cm for
women. A patient was described as physically active if he/she performs physical activity at least 30
minutes per day for at least 5 days per week.

Results
Overall 634 participants were included in this study with response rate of 616 (97%). Most study
participants were females 346 (56.2%). The mean age of the respondents was 58.9 (SD=13.0) and
majority of them 321 (52.1%) were age of 60 or above. Majority 419 (68.0%) were married, 213 (34.6%)
had no formal education and 200 (32.5%) were house wives. Of all study participants, 368 (59.7%) had
normal bodyweight and 196 (31.8%) were overweight. The measurement of waist circumference showed
that 202 (58.4 %) of female and 53 (19.6 %) of male participants had abdominal obesity. Nearly one third
(n= 198)of patients had a family history of hypertension and 559 (90.7%) had a monthly follow up at the
HC. Only few, four (0.6%) measured their BP every day. Only one �fth (n= 122) had comorbid illnesses
and of which 98 (15.9%) were diabetic. The mean duration of time (year) since the diagnosis of
hypertension was 5.59 ± 5.77. The mean duration of drug therapy for hypertension was 4.6 (SD=4.9) with
a range of 0.5- 40 years. Two-third of the patients (n= 417) have been taking antihypertensive therapy for
less than �ve years, and nearly half of them obtain their medications for free 294 (47.7%). Among the
study participants, 209 (33.9%) reported the experience of at least one side effect from the medication/s
(Table 1).

Among the participants, very few (six) reported being a current smoker and 75 participants reported the
use of alcohol.With regard to physical exercise; 185 (30.0%) of participants reported to perform physical
exercise from whom 88(14.3%) were physically active.  Above three-fourth of the participants reported to
reduce salt in their diet.

The overall utilization of antihypertensive drugs by group showed thiazide diuretics to be the most
commonly prescribed 225 (36.5%) followed by ACEIs 180 (29.2%) and CCBs 159 (25.8%). Nearly 80% of
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patients were on monotherapy(n=486) andalpha 2 agonist (methyldopa) was the most common
monotherapy used128 (20.8 %).For multiple drug therapy, thiazide and ACEI were the most common
combination drugs used 46 (7.5%). The treatment regimen of 523 (84.9 %) patients was not modi�ed at
their latest visit. More than one third of study participants had a controlled SBP while half had a
controlled diastolic blood pressure (DBP). Based on JNC 8 (table 2), the overall control of BP was
achieved in one third (n=191)of the study participants (Table 2).In our sensitivity analysis, level of BP
control was only 19 % (n=117) when target BPfor diabetic and/or patients with chronic kidney diseases
was BP < 130/80 mm Hg and <140/90 for the remaining patients. On the other hand, when a cutoff point
of <140/90 was used for all the study participants, only 24% (n= 148) of patients had controlled BP.

In multiple logistic regression analysis, signi�cant determinants for having uncontrolled BP were age< 60
years (AOR= 3.06, 95% CI: 1.96, 4.78, P< 0.001) compared to those with age ≥ 60 years and duration of
hypertension diagnosis ≥ 10 years (AOR= 1.96, 95% CI: 1.11, 3.43, P=0.02). On the other hand, tertiary
level education (AOR= 0.26, 95% CI: 0.13, 0.54, P< 0.001) and weekly BP measurement (AOR 0.57, 95% CI:
0.36, 0.90, P=0.02) (Table 3) were found to be predictors to achieve controlled BP.

Discussion
The result of the study showed that only one third of hypertensive patients on pharmacologic treatment
had a controlled BP (31%). Inadequate control of BP appears to be a prevalent problem challenging the
primary care in Addis Ababa. The level of BP control found in this study (31%) is lower than obtained
from HC based studies from Chile (59.7%) (20), Oman (39%) (21), Greece (55.6%) (22), USA (49.8 %) (23) and
South Africa (57%)(24). This difference in the level of BP control might be due to a more aggressive
strategy in the treatment of hypertension as the use of combination antihypertensive agents was
common in most of the studies. In addition, difference in expertise of health professionals involved in the
management of hypertension might have contributed to the discrepancy. Moreover, in three of the studies
hypertensive patients on lifestyle modi�cations who were not on antihypertensive drugs were included (20,

23, 25)which could have contributed to a better control of BP than this study.

The level of BP control in this study was similar to the result obtained from hospital based studies
conducted in Zimbabwe (32.8 %)(26), Kenya (33.4%)(27) and Nigeria (35.0%) (28). This similarity in the level
of BP control might be is a result of the similarity in the inclusion criteria of the studies as only
hypertensive patients on pharmacologic therapy were included in the studies similar to the present study.
On the contrary, a study conducted in USA at different level of the health system showed 60% of treated
hypertensive people to have a controlled BP(29)and hospital based studies from Adama, Ethiopia and
Nigeria showed a BP control level of 43.6% (30) and 42% (31)respectively. This difference in level of BP
control might have resulted from a more aggressive treatment in hospitals as patients attending
hospitals have associated co morbidities.

The proportion of patients with controlled SBP and DBPwasalmost similar from a studyin Saudi Arabia
(40.4% and 51.6%) (32)but lower than a study in USA (55.7% and 77.1%) (25). This difference in the level of
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control of SBP and DBP might be due to age related increase in SBP as large proportion of study
participants (52.1%) were older than 60 years of age (33, 34). More importantly, level of healthcare USA is
expected to be better than in Ethiopia in terms of resource and man power.  

In the study, younger age was a contributing factor for poor BP control. Similar result was obtained from
a study in Brazil (35).On the other hand, the result of other studies showed that patients aged younger
than 60 years were more likely to have controlled BP than older patients (25, 27). Better BP control among
the elderly in this study may be is because of an increased prevalence of comorbidities hence high
probability of intensive treatment and/or a better rate of adherence.Additionally, health professionals
could have shown more concern in counseling and ordering appropriate management for elders.

Consistent with our �nding, a study in Chileat HC set up showed low education level to have a negative
association with BP control(20). This is most likely associated with level of awareness on hypertension
and adherence to life style modi�cations to decrease BP.Additionally, government employees, retirees and
patients on private business were more likely to have uncontrolled BP than house wives. This might have
resulted because of forgetfulness and hence non-adherence to antihypertensive medications.

In our study, being hypertensive for longer period of time (≥ 10 years)was found to be a signi�cant
predictor for not achieving target BP. This could be due to asymptomatic nature of the disease, a
decrease in health seeking behavior from patients and clinical inertia(36).

More frequent BP monitoring is one of the important factors to achieve target BP (5, 15). We found weekly
BP measurement to be a signi�cant predictor to have controlled BP. Encouraging home-based BP
measurement is one of the ideal interventionsthat may increase patients’ health seeking behavior,
adjustment of life style and adherence with their medication.

Antihypertensive medication utilization pattern in this study was more of similar with a study conducted
in South Africa(24). However, a study conducted in Chile(20)and USA(25) used ACEI more often than
diuretics. This difference in frequent use of ACEI over diuretic may be is a result of large proportion of
diabetic and CKD patients included in Chileand USA studies. Additional factor that might have
contributed to this discrepancy include race (5, 19). The frequent use of alpha 2 agonist (methyldopa) in
this studymight have resulted from gaps in knowledge among health professionals involved in the
management of hypertension in the HCs or lack of other optional drugs.

Most (80%) of our study participants were prescribed a single antihypertensive agent. This was similar
with a study conducted in Zimbabwe(70%) (26). However, different results were reported on studies from
Chile(34%) (20) and USA (29%)(25). The high prevalence of antihypertensive monotherapy in this study
might have contributed to the low BP control. To achieve optimal BP level, the use of multiple
antihypertensive agents is recommended (5, 14-16, 19, 37). A study also showed the bene�t of using multiple
antihypertensive agents in order to achieve optimal BP control(20). The prevalent use of monotherapy
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might have resulted from lack of drug availability at health facility, unaffordability of drugs by patients
and less aggressive treatment (26).

Switching to another drug and addition of a drug were the leading type of treatment modi�cations. This
might be because most of the present study participants had uncontrolled BP (38). The treatment
modi�cation was low when compared to a study by Banegas et al (2004) which reported treatment
modi�cation in 49% of hypertensive patients from which addition of a drug and increasing dose were
observed more frequently (39). This discrepancy might be is a result of aggressive treatment of
hypertension in the later study and clinical inertia in the present study.

Almost all patients did not smoke which might be result to Ethiopian socio-cultural in�uence.  More than
one third of the study participants were overweight or obese and one �fth of the female as well as two
third of the male participants had abdominal obesity. This result is different from the result of the study
by Tesfaye et al conducted in Addis Ababa which showed 20% of males and 38% of females to have a
BMI of ≥ 25 kg/m2; 12.9% of male and 64.6 of female to have abdominal obesity (7). This difference
might be a result of difference in the age of the participants; predominance of elderly patients in the
present study; difference in the characteristics of the study population; patients without a diagnosis of
hypertension were included in the later study; or a change in the lifestyle of population of Addis Ababa.
Since high BMI and increased abdominal circumference are risk factors for hypertension and
uncontrolled BP among hypertensives, emphasis should be given to counsel patients on the importance
of implementing life style modi�cations. 

Strength and limitation of the study

This study gives insight into determinants of BP control practice in primary healthcare centers of Addis
Ababa. BP measurements were analyzed as recorded in patient medical records, which re�ect actual
clinical practice, but may be subject to recording and measurement error. The �nding of this study may
not be generalizable to private practice or hospital settings.

Conclusions
BP control to target goal was suboptimal and achieved only in one third of pharmacologically treated
patients attending HCs of Addis Ababa. The frequently used antihypertensive drug classes were found to
be thiazide diuretics, ACEIs, CCBs, alpha 2 agonist and β-blockers. Majority of the patients were on
monotherapy. Alpha 2 agonist was the frequently used monotherapy while the combination of thiazide
and ACEIs was the commonest combination therapy. Switching to another drug was the most common
type of treatment modi�cation. Age younger than 60 years, work status (being a government employee, a
retired and in a private business) and hypertension diagnosis of ≥10 years were identi�ed factors for
poor BP control. While weekly BP measurement and tertiary level of education were important
contributing factors that facilitate achieving target BP. This implies the need for closer monitoring of
hypertensive patients attending at primary healthcare center. More emphasis  should be given on
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identi�ed determinants including age-based care, consider patient level of awareness, and encourage
patients to have more often BP monitoring practice especially older patients with prolonged history of
hypertension.

Abbreviations
ACEI=Angiotensin Converting Enzyme Inhibitor; AOR=Adjusted Odds Ratio; ARB=Angiotensin Receptor
Blocker; BP=Blood Pressure; CCB=Calcium Channel Blocker; CKD= Chronic Kidney Disease; COR=Crude
Odds Ratio; CVD=Cardiovascular Disease; DBP=Diastolic Blood Pressure; HC=Health Center; JNC=Joint
National Committee; OPD=Out Patient Department; SBP=Systolic Blood Pressure; SD=Standard
Deviation; USA=United States of America; WHO=World Health Organization

Declarations
Ethics approval and consent to participate

Ethical clearance was obtained from the ethics review committee of School of Pharmacy, Addis Ababa
University and Addis Ababa city administration health bureau institutional review board. A support letter
was obtained from the health bureau to the studied sub cities health o�ces. A support letter was written
from the four sub cities health o�ces to HCs residing in each sub city. Permission was obtained from
each HC medical director to conducts the study.  The bene�t and risks of the study was explained to each
participant included in the study and oral informed consent was obtained from each patient involved in
the study. To ensure con�dentiality, name and other identi�ers of patients and health care professionals
was not recorded on the data collection tools.

Consent for publication

Not applicable.

Availability of data and materials

All the data used for the study is contained within the manuscript.

Competing interest

The authors have declared that there is no con�ict of interest

Funding statement

Authors disclosed reception of �nancial support from Addis Ababa University for conducting this
research work.

Authors' contribution



Page 9/16

FA, TN, and DFBconceived the study and drafted the proposal. All authors had substantial contribution in
the study design and development of data collection checklist. All authors were also involved in data
acquisition, analysis, interpretation and write up. FA drafted the manuscript, TN and DF revised the
manuscript and prepared the �nal version for publication. All authors read and approved the �nal version
of the manuscript.

Acknowledgments

Authors thank study participants, data collectors and staffs of all HCs, without them this research would
not be realized.

References
1. WHO. A global brief on hypertension. Silent killer, global public health crisis. 2013.

2. WHO. Global status report on noncommunicable diseases 2014. 2014.

3. Kearney PM, Reynolds K, Muntner P, Whelton PK, He J. Global burden of hypertension : analysis of
worldwide data. Lancet 2005;365:217–23.

4. WHO. Prevention of cardiovascular disease: guidelines for assessment and management of
cardiovascular risk. 2007.

5. Chobanian AV, Bakris GL, Black HR, Cushman WC, Green LA, Izzo JL, et al. Seventh report of the Joint
National Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure.
Hypertension 2003;42(6):1206-52.

�. Misganaw A, Araya T The Double Mortality Burden Among Adults in Addis Ababa, Ethiopia, 2006-
2009. Preventing chronic disease 2012;9.

7. Tesfaye F, Wall S. Population based prevalence of high blood pressure among adults in Addis Ababa:
uncovering a silent epidemic. BioMed Central Cardiovascular Disorders 2009;9(39).

�. Awoke A, Alemu S, Megabiaw B (2012). Prevalence and associated factors of hypertension among
adults in Gondar , Northwest Ethiopia: a community based cross-sectional study. BioMed Central
Cardiovascular Disorders 2012;12(113).

9. Nshissoa LD, Gelaye B, Lemma S, Berhane Y, Williams MA. Prevalence of Hypertension and Diabetes
among Ethiopian Adults. Diabetes & metabolic syndrome 2012;6(1):36–41.

10. Gudina EK, Hajito KW. Prevalence of hypertension and associated factors in bedele town, southwest
Ethiopia. Ethiopian Journal of Health Science 2014;24(1):21–6.

11. Gudina EK, Assegid S. Prevalence of hypertension and its risk factors in southwest Ethiopia: a
hospital-based cross-sectional survey. Dovepress 2013;6:111–7.

12. Molla M. Systematic reviews of prevalence and associated factors of hypertension in Ethiopia :
�nding the evidence. Science Journal of Public Health 2015;3(4):514–9.

13. Kibret KT. Prevalence of hypertension in Ethiopia: a systematic meta analysis. Biomed Central Public
Health Review 2015;36(14).



Page 10/16

14. WHO/ISH writing group. 2003 World Health Organization (WHO)/International Society of
Hypertension (ISH) statement on management of hypertension. Journal of hypertension
2003;21(11):1983-92.

15. Mancia G, Narkiewicz K, Redon J, Zanchetti A, Bohm M, et al. 2013 ESH / ESC Guidelines for the
management of arterial hypertension: The task force for the management of arterial hypertension of
the European society of hypertension ( ESH ) and of the European society of cardiology ( ESC ).
Journal of Hypertension 2013;31:1281–357

1�. Weber MA, White WB, Mann S, Lindholm LH, Kenerson JG, et al. Clinical practice guidelines for the
management of hypertension in the community a statement by the American society of hypertension
and the international society of hypertension. The Journal of Clinical Hypertension 2014;16(1):14-26.

17. World population review: Addis Ababa population 2018 [Available from:
http://worldpopulationreview.com/world-cities/addis-ababa-population/.

1�. MOH. Health Sector Development Program IV 2010/11 – 2014/15. 2010.

19. James PA, Carter BL, Cushman WC, Dennison-Himmelfarb C, Handler J, et al. 2014 Evidence-based
guideline for the management of high blood pressure in adults: report from the panel members
appointed to the eighth joint national committee (JNC 8). Journal of the American Medical
Association 2014;311(5):507-20.

20. Sandoval D, Koch E, Gatica S, Ahlers I, Henriquez O, et al. Overcoming barriers in the management of
hypertension: The experience of the cardiovascular health program in chilean primary health care
centers. International Journal of Hypertension 2012;2012.

21. Al-saadi R, Al-mahrazi S, Al-busaidi Z. Prevalence of Uncontrolled Hypertension in Primary Care
Settings in Al Seeb Wilayat, Oman. Sultan Qaboos University Medical Journal 2011;11(3):349–56.

22. Skliros EA, Loumakis P, Sotiropoulos A, Giannakaki G, Razis N. Evaluation of hypertension control in
Greek primary care units.The VANK study. Journal of human hypertension 2003;17:297–8.

23. Shelley D, Andrews H, Ravenell J, Wu D, Ferrari P, et al. Predictors of blood pressure control among
hypertensives in community health centers. American Journal of Hypertension 2011;24(12):1318–
23.

24. Onwukwe SC and Omole OB. Drug therapy , lifestyle modi�cation and blood pressure control in a
primary care facility , south of Johannesburg , South Africa : an audit of hypertension management.
South African Family Practice 2012;54(2):156–61.

25. Ornstein SM, Dickerson LM. Hypertension Management and Control in Primary Care: A Study of 20
Practices in 14 States. Pharmacotherapy 2004;24(4):500–7.

2�. Goverwa TP, Tshimanga M, Gombe NT, Takundwa L, Bangure D, et al. Uncontrolled hypertension
among hypertensive patients on treatment in Lupane District, Zimbabwe, 2012. BioMed Central
Research Notes 2014;7(703).

27. Mutua EM, Mbuthia B, Muiruri N, Cheptum JJ, Maingi T. Level of blood pressure control among
hypertensive patients on follow-up in a Regional Referral Hospital in Central Kenya. PanAfrican
Medical Journal 2014;18(278).

http://worldpopulationreview.com/world-cities/addis-ababa-population/


Page 11/16

2�. Iloh GUP, Njoku PU, Amadi AN, Godswill-Uko EU. Medication adherence and blood pressure control
amongst adults with primary hypertension attending a tertiary hospital primary care clinic in Eastern
Nigeria. African Journal of Primary Health Care and Family Medicine 2013;5(1).

29. Gu Q, Dillon CF, Yoon S. Trends in antihypertensive medication use and blood pressure control
among united states adults with hypertension: the national health and nutrition examination survey ,
2001 to 2010. Circulation2012;126:2105–14.

30. Lichisa GC, Gelaw BK, Defersha AD, Woldu MA, Linjesa JL. Blood pressure control and its
contributing factor among ambulatory hypertensive patients in adama hospital medical college, East
Shoa, Adama, Ethiopia. International Journal of Pharmacutical and Biological Sciences, Research
and Development 2014;2(7):2347–4785.

31. Adebolu FA, Naidoo M. Blood pressure control amongst patients living with hypertension presenting
to an urban district hospital outpatient clinic in Kwazulu-Natal. African Journal of Primary Health
Care and Family Medicine 2014;6(1):E1-6.

32. Al-Tuwijri AA. Hypertension control and co-morbidities in primary health care centers in Riyadh.
Annals of Saudi Medicine 2006 26((4):266–71.

33. Basile JN. Systolic blood pressure. British Medical Journal 2002;325:917-8.

34. Schillaci G and Pucci G. The dynamic relationship between systolic and diastolic blood pressure: yet
another marker of vascular aging? Hypertension research2010;33:659-61.

35. Silva CS, Figueiredo TM, Cardoso MA, Silva AT, Araujo JS. Blood pressure control and adherence /
attachment in hypertensive users of primary healthcare. BRevista Escola de Enfermagem da
University of Sao Paulo 2013;47(3):583–9.

3�. Phillips LS, TwomblyJG. It’s Time to Overcome Clinical Inertia. Annalof Internal
Medicine2008;148(10): 783–5.

37. FMHACA. Standard Treatment Guidelines for General Hospital. 2014.

3�. Andrade SE, Field TS, Kelleher M, Majumdar SR, Reed G, et al. Hypertension management: the care
gap between clinical guidelines and clinical practice. American Journal of Managed Care
2004;10(7):481-6.

39. Banegas JR, Segura J, Ruilope LM, Luque M, Garcia-Robles R, Campo C, et al. Blood pressure control
and physician management of hypertension in hospital hypertension units in Spain. Hypertension
2004;43(6):1338-44.

Tables
Table 1: Socio-demographic, anthropometric and clinical characteristics of hypertensive patients attending
health centers of Addis Ababa, 2015.



Page 12/16

Variable Frequency (%)
Sex

Female
Male

 
346 (56.2)
270 (43.8)

Age
< 60 years
≥ 60 years

 
295 (47.9)
321 (52.1)

 
Marital status

Married
Widowed
Divorced
Single

 
419 (68.0)
120 (19.5)
46 (7.5)
31 (5.0)

 
Educational status

No formal education
Primary education
Secondary education
College/university

 
213 (34.6)
209 (33.9)
110 (17.9)
84 (13.6)

 
Work status

House wife
Private business
Retired
Government employee
Unemployed
Others*

 

 
200 (32.5)
144 (23.4)
123 (20.0)
95 (15.4)
33 (5.4)
21 (3.4)

 
Body mass index

Under weight
Normal weight
Over weight
Obese

 
14 (2.3)

368 (59.7)
196 (31.8)
38 (6.2)

Waist circumference
Female

<88cm
≥88cm

Male
<102cm
≥102cm

 
 

144 (41.6)
202 (58.4)

 
217 (80.4)
53 (19.6)

Family history of hypertension
Yes
No

 
198  (32.1)
418 (67.9)

 
Duration of hypertension diagnosis

< 5 years
5-10 years
≥ 10 years

 
368 (59.7)
141 (22.9)
107 (17.4)
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Frequency of follow up
Weekly
Every two weeks
Monthly
Every two months
Others**

 
4 (0.6)
33 (5.4)

559 (90.7)
16 (2.6)
4 (0.6)

 
Frequency of BP measurement

Monthly
Weekly
Every two weeks
When feeling ill
Every day
Others***

 

 
304 (49.4)
150 (24.4)
135 (21.9)
16 (2.6)
4 (0.6)
7 (1.1)

 
Comorbid conditions

Diabetes mellitus
Asthma
CVD
HIV/AIDS
Others****

 
98 (15.9)
6 (1.0)
5 (0.8)
3 (0.5)
10 (1.6)

 
Duration of therapy

< 5 years
5-10 years
≥10 years

 
417 (67.7)
125 (20.3)

74 (12)
Source of medication/s

Free of charge
By sponsorship
Self-sponsored

 
294 (47.7)
44 (7.1)

278 (45.1)
Side effect

Yes
No

 
209 (33.9)
407 (66.1)

Side effects  
Headache 103 (16.7)
Weakness 92 (14.9)
Dry mouth 38 (6.2)
Postural hypotension 37 (6.0)
GI Complaint 7 (1.1)
Erectile dysfunction 5 (0.8)
Others* 21 (3.4)

*Daily laborer, Farmer, Construction, Guard, ** every three months, ***  twice weekly, every two months ****
musculoskeletal disease, gout, migraine, CVD- cardiovascular diseases, HIV- Human immune virus, AIDS-
acquired immune deficiency syndrome

 

Table 2: Drug therapy, treatment modification and blood pressure control among hypertensive patients attending
health centers of Addis Ababa, 2015.
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Drugs Frequency (%)
Monotherapy 485 (78.7)

Methyldopa 128 (20.8)
Enalapril 123 (20.0)
Hydrochlorthiazide 108 (17.5)
Nifedepine 108 (17.5)
Amilodipine 1 (0.2)
Atenolol 13 (2.1)
Propranolol 4 (0.6)

Two drugs combinations 125 (20.3)
Hydrochlorthiazide+ Enalapril 45 (7.3)
Hydrochlorthiazide+ Nifedepine 42 (6.8)
Hydrochlorthiazide+ Atenolol 13 (2.1)
Hydrochlorthiazide+ Propranolol 3 (0.5)
Hydrochlorthiazide+ Methyldopa 9 (1.5)
Enalapril + Nifedepine 1 (0.2)
Enalapril + Atenolol 1 (0.2)
Enalapril + Propranolol 2 (0.3)
Enalapril + Methyldopa 2 (0.3)
Nifedepine + Methyldopa 3 (0.5)
Atenolol + Methyldopa 1 (0.2)
Atenolol + Amlodipine 3 (0.5)

Three drugs combinations 6 (1.0)
Hydrochlorthiazide+ Enalapril + Atenolol 4 (0.6)
Enalapril  + Nifedepine  + Atenolol 1 (0.2)
Hydrochlorthiazide+ Enalapril + Methyldopa 1 (0.2)

Treatment modification  
No modification 523 (84.9)
Switch to another drug 62 (10.1)
Addition of drug 19 (3.1)
Increase in dose 3 (0.5)
Decrease in dose 1 (0.2)
Deletion of drug 2 (0.3)
Increase in frequency 1 (0.2)
Decrease in frequency 5 (0.8)

Control of BP  
Uncontrolled SBP 359 (58.3)
Uncontrolled DBP 297 (48.2)
Uncontrolled BP 425 (69)

 
 Table 3: Determinants of uncontrolled BP among hypertensive patients attending health centers of Addis Ababa,
2015.
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Variable Blood pressure control COR (95% CI) AOR (95% CI)
Uncontrolled (%) Controlled (%)

Age category
≥ 60 years
< 60 years

       
191(31.0) 130(21.1) 1.00 1.00
234(38.0) 61(9.9) 2.61 (1.82, 3.74) 3.06 (1.96, 4.78)*

 
Marital status

Married
Single
Divorced
Widowed

       
297(48.2) 122(19.8) 1.00 1.00
24(3.9) 7(1.1) 1.41 (0.59, 3.36) 1.56 (0.59, 4.12)
31(5.0) 15(2.4) 0.85 (0.44, 1.63) 0.93 (0.45, 1.93)
73(11.9) 47(7.6) 0.64 (0.42, 0.98) 0.75 (0.45, 1.24)

 
Education level

No formal education
Primary education
Secondary education
College/university

       
143(23.2) 70(11.4) 1.00 1.00
149(24.2) 60(9.7) 1.22 (0.80,1.84) 0.82 (0.51, 1.32)
83(13.5) 27(4.4) 1.51 (0.89,2.53) 0.70 (0.36, 1.35)
50(8.1) 34(5.5) 0.72 (0.43, 1.21) 0.26 (0.13, 0.54)*

 
Frequency of BP measurement

Monthly
Every day
weekly
Every two weeks
When feeling ill
Others

       
220(35.7) 84(13.6) 1.00 1.00

2(0.3) 2(0.3) 0.38 (0.05, 2.75) 0.56 (0.06, 5.01)
87(14.1) 63(10.2) 0.53 (0.35, 0.79) 0.57 (0.36, 0.90)*
99(16.1) 36(5.8) 1.05 (0.67, 1.66) 1.13 (0.69, 1.86)
13(2.1) 3(0.5) 1.66 (0.46, 5.95) 1.34 (0.35, 5.14)
4(0.6) 3(0.5) 0.51 (0.11, 2.32 ) 0.41 (0.08, 2.06)

 
Work status

House wife
Private business
retired
Government employee
unemployed
others

       
124(20.1) 76(12.3) 1.00 1.00
110(17.9) 34(5.5) 1.98 (1.23, 3.20) 2.09 (1.17, 3.74)*
83(13.5) 40(6.5) 1.27 (0.79, 2.04) 1.79 (1.01, 3.18)*
73(11.9) 22(3.6) 2.03 (1.17, 3.55) 2.41  (1.18, 4.90)*
24(3.9) 9(1.5) 1.63 (0.72, 3.70) 1.81 (0.75, 4.41)
11(1.8) 10(1.6) 0.67 (0.27, 1.66) 0.70 (0.26, 1.90)

 
Duration of diagnosis

< 5 years
5-10 years
 ≥10 years

       
249(40.4) 119(19.3) 1.00 1.00
94(15.3) 47(7.6) 0.96 (0.63, 1.44) 1.06 (0.65, 1.71)
82(13.3) 25(4.1) 1.57 (0.95, 2.58) 1.96 (1.11, 3.43)*

 
Source of medication/s

Free of charge
By sponsorship
Self-sponsored

       
194(31.5) 100(16.2) 1.00 1.00
27(4.4) 17(2.8) 0.82 (0.43, 1.57) 0.96 (0.45, 2.05)

204(33.1) 74(12.0) 1.42 (0.99, 2.04) 1.35 (0.88, 2.06)
 

Drug group
Thiazides
ACEI
CCB
β-blockers
Alpha 2 agonist

       
70(11.4) 38(6.2) 1.00 1.00
87(14.1) 36(5.8) 1.31 (0.75, 2.28) 1.20 (0.66, 2.20)
72(11.7) 37(6.0) 1.06 (0.60, 1.85) 1.07 (0.58, 1.96)
7(1.1) 10(1.6) 0.38 (0.13, 1.08) 0.35 (0.11, 1.13)

100(16.2) 28(4.5) 1.94 (1.09, 3.45)* 1.78 (0.94, 3.39)
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Thiazide + ACEI
Thiazide + CCB
Thiazide + β-blockers
Other combination

35(5.7) 11(1.8) 1.73 (0.79, 3.78) 1.52 (0.65, 3.56)
24(3.9) 18(2.9) 0.72 (0.35, 1.49) 0.85 (0.38, 1.91)
10(1.6) 6(1.0) 0.91 (0.31, 2.68) 0.81 (0.25, 2.57)
20(3.2) 7(1.1) 1.55 (0.60, 3.99) 1.460.52, 4.10)

 

* Statistically significant


