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Summar'y 

Background : Hypertens ion a long with other chronic diseases is on the ri se in I~ thi opia. In fac t, 

the threats of non communicable diseases are not emerging rather they are we ll advanced and 

causing do uble burden to the soc iety along with in fectious d iseases. Unhealthy life sty le is the 

dcterminant for this dilemma. Need less to say, it needs timely in tervention to tack le the problem. 

Despite or thi s fac t, studies on hypertens ion arc very few. This study assesses the treatment 

pattern to hypertension and consumption of antihypertensi ve drugs. 

Objective: To assess hypertension treatment pattern and consump ti on of anti hypertens ive drugs. 

Methodology : An institution based cross sectiona l study invo lv ing retrospective data co ll ection 

techn iques (record review for the last five years and ex it interview) was conducted between 

September and October 2008 . 

Results: The most commonl y prescribed drugs either alone or in combination were methyldopa, 

nifed ipine. hydroch lorothiazide. enalapril and atenolo l. Treatment sh ift occurs freque ntl y from 

thera peuti c class to another on the basis of in effecti veness of the drug to adeq uate ly control 

blood pressu re, reaso n not known and side effect. Monotherapy is favo red regard less o f scx. 

Furosemide is the most consumed antihypertensive drug and nifedipine ranks the first with 

regards to cost of sales of antihypertensive drugs. 

Conclusion and recommendations: Methyldopa, ni fed ipine, hydrochlorothiazide, ena lapri l and 

atenolol are widely used drugs for the treatment of hypertens ion which is in accord with standard 

treatment guideli ne of the country. Future longitudinal research should be done to describc 

consumption trend of antihypertensive drugs. 
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1. INTRODUCTION 

Epidemiologic surveys have demonstrated a continuous di stribution of arterial pressurc levels 

within the population and any point separating " normal" from "elevated" is therefore arbitrary. 

Absolute blood pressure leve ls vary with sex, age, race and numerous other factors. The higher 

the arterial pressure systolic or diastolic, the greater the cardiovascular morbidity and mortality. 

This has been found to be true in a ll countri cs studi ed in all age groups and in both scxes (WI 10. 

1978). 

Hypertension is one of the major chronic di seases resul ting in hi gh morta lity and morbidity in 

today's wo rld. Socio-economic, behavioral , and nutritional and public health issues have also led 

to increase in cardiovascular di sease (CVD) throughout the world (Collins et aI. , 1990). 

Hypertension is the most common of the cardiovascular diseases and affects most of the 

populations is the world . Hypertension and associated di sorders const itute some 60% of all 

cardiovascular diseases seen in adults in most developing countri es (WHO, 1990). 

The World Health Organization has estimated that high blood pressurc causes one in every eight 

deaths, making hypertension the third leading killer in the world. Globally, there are one billion 

hype rtensive and four million people die annually as a direct result of hypertension. Globally, 7. I 

million deaths were attributed to high blood pressure in 2000, 4.4 million to high cholesterol and 

2.6 million to high body mass index (BMI). This burden was shared approximately equall y 

among the sexes (WHO, 2005). 

Of the 10,006 deaths reported to the Federal Ministry of Health (FMOI-I) in 2000/01, 142 (1.4%) 

were due to hypertension, becoming the ill leading cause of death for the year. Of the 6591 

deaths reported to FMOH in 2005/06, 199 (3%) for males and 72 (2.4%) for females, were due to 

hypertension. Some of the maj or ri sk factors in the increasing inc idence of risks could be 

ass umed to be soc ioeconomi c deve lopment in segments o f' urban popu lation, adoption of a 

western lifestyle in urban areas, consumption of food rich in ca lorie and fa t, sedentary way of' 

wo rk and le isure, increas ing cigarette smoking, improved life expectancy in urban Ethiopia and a 

greater stress (FMOH, 200 I) . 



Several stud ies done in Ethiopia show complicati ons of hypertension in one way or anothe r 

(F ikreyesus and Bahta, 1989, Mamo and Oli , 200 I, Melaku et aI. , 2006). 

The choice of dru g fo r the treatment of hypertension changes at short interva ls. Icrli cacy. side 

effects, both short term and long term effects on other systems and cost are some of the factors 

responsible fo r the change. The market potential of these drugs causes the synthesis and release 

of newer drugs at a rapid rate which contributes in its own way to the choice of drugs made by 

physicians. At present the literature on the lrealment palle rn in Elh iopia is scanty, and studies on 

the prob lem are few . Thus the present study can serve in deve loping the literature on the subject. 

and it can also be used as a base li ne data aga inst which future consumpt ion trends of the 

antihypertensive drugs can be assessed and il can give a clue for antih ypertensive drug importers. 

manufacturers, poli cy makers, clinicians and the drug regulatory authority abo ut hypertension 

treatment pattern and consumption of antihypertensive drugs . 
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2. LITERATURE REVIEW 

2.1 Whllt is hypertension'! 

Hypertension is a state of elevated blood pressure, which is commonl y asymptomati c. It oftcn 

leads to lethal compl ications like coronary artery disease, cerebrovascular accidents, heart and 

rena l fil ilures, and reti nopathy. In 90-95% of cases, the cause is unknown; the rest are due to renal. 

endocrine, neurogenic and other abnormalities . Diagnosis is based on mcasurement or blood 

pressure on tlu'ee separate occasions. Acco rdingly, a systolic blood pressure of 140 mm flg or 

greater and / 01' a diastolic blood pressure of 90 mm Hg or greater, taken on two di ffe rent 

occas ions in an individual who is not acutely ill, establishes the di agnosis of hypertension. 

Acco rding to standard treatment gu ide line or d istrict hospitals in Ethiopia, therc arc both non 

pharmacologic and pharmacologic treatment. The non pharmacologic trea tment inc ludes 

reduction of salt intake, losing weight if overweight, regular exercise, reduc tion in intake of 

saturated fat/cholesterol and quit smoking. The pharmacologic treatment includes drugs like 

hydrochlorothiazide, nifedipine, propranolol, ellalapril, methyldopa and ateno lol to be prescribcd 

ei ther alone or in combination (DACA, 2004). 

Lifesty le interventions such as a hea lthy, low-calo rie diet, aerobic exercise and a reduction in 

excess a lcohol consumpti on can produce worth wh ile red uction in blood pressure and should be 

discussed with thc patient (I-Iiggins and Williams, 2007) . 

Viscera l obesity, insulin resistance, oxidative stress, endothelial dysfunction, activated rel11n­

angiotensin system, increased inflammatory mediators, and obstructive s leep apnea have becn 

proposed to be possible factors to develop hypertension in the metabo lic syndrome. Thcsc ractors 

may induce sympathetic overactivity, vasoconstri ction, increased intravascula r fluid , and 

decreased vasodi latation, leading to development of hypertension in the metabol ic syndrome 

(Yana i et aI., 2008). 
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2.2 Global burden of hypertens ion 

The term card iovascu lar refers to the circu latory system compri sing the hea rt and blood vessels 

wh ich carries nutrients and oxygen to the ti ssues of the body and removes ca rbon diox ide and 

other wastes from them. They are a class of diseases that inc lude arteriosclerosi s, co ronary artery 

disease, heart valve disease, arrhytlunia, heart fai lure, hypertension, orthostat ic hypotension, 

shock, endocarditi s, diseases of the aorta and its branches, disorders of the peri pheral vasc ul ar 

system, and congenital heart disease (Adugna, 2009). 

It is believed that card iovascular di seases are now becoming prominent as a pub lic hea lth 

problem in deve lop ing countri es as well as in industri ali zed oncs. Wi th progressi ve overa ll 

socioeconomic devclopment as infection and malnutrition arc stcadily overcomc in thc 

developing wo rld an increase in the tol l of cardiovascular diseases is like ly to fol low (Pedo l. 

1982). 

Card iovascu lar disease (CVD) is the number one cause of death globa ll y and is projectcd to 

remain the leading cause of death. An estimated 17.5 million people died from CVDs in 2005, 

representing 30% of all g lobal deaths. Of these dea ths, 7.6 rni llion were due to coronary heart 

di sease and 5.7 million were due to stroke. Aro und 80% of these deaths occurred in low and 

middle-incomc countri es. If appropriate action is not take n, by 2015 , an estimated 20 million 

peop le will die fro m CVDs annua lly, mai nl y fi'om heart disease and stroke (Mendi s et aI. , 2007). 

Cardiovascul ar diseases (CVD), most of which arc due to atherosc leros is (mainly heart allack and 

stroke) and often related to arterial hypertension, are responsible for nearly 20% of a ll dcaths 

world-wide (nearly 10 million). They are the principal cause of death in all deve loped countri es 

accounting fo r 50% of a ll deaths and are also emerging as a prominent public health p roblem in 

deve loping countries, ranking third with nearl y 16% of all deaths . They have a lready become the 

first cause of death in such countries as Argentina, Chile, Cuba, Mauritius, Singapore, Sri Lanka, 

Trinidad and Tobago and Uruguay. Many deve loping countries are now in a phase of 

ep idem iologica l transition and face the double burden of comm unicable and non-communicable 

diseases, with the severe repercussions thi s has on their very weak economies (Antezana, 1996). 
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Blood pressure is a we ll establi shed determinan t of cardiovascular disease. In globa l-hea lth 

po litics, cardiovascular di sease is the elephan t in the room- a mass ive problem that few wan t to 

ackno wledge and even fewer wants to tackle (Lawes et aI. , 2006). 

Glo ball y, sub-optimal blood pressure (SBP>= 11 5 mmHg) was estimated to account for 62% o f 

cerebrovascular di sease and 49% of ischemic heart disease (WHO, 2002). 

Hypertension is a major health problem throughout the world because of its high preva lence and 

its assoc iation with increased ri sk of cardiovascular di sease. Advances in the d iagnos is and 

treatmen t o f hypertension have played a majo r ro le in recent dramatic dec lines in coronary heart 

di sease and stroke mortality in industria li zed countri es. However, in many of these countri es, the 

control rates for high blood pressure have actuall y slowed in the last few years. It is estimated 

that by 20 10, 1.2 billion people will be suffe ring fi'om hypertension wo rldwide (W I-IO, 2005). 

High blood pressure, including pre-hypertension, is a major global health econom ic issue . 

accounting for about half of the total cases of stroke and ischemic heart di sease. It is respons ible 

for about 7.6 million deaths each year and costs over ')2 million disability-adjusted life years, 

both of which represent 13.5 and 6.0% of the respective global total in the yea r 200 1. Low­

income and midd le-income countries, predom inantl y in eastern Europe, east and south As ia 

(China and India) and the Pacific regions, shoulder about 80% of the card iovasc ul ar di sease 

burden, halfofwhich is in people of wo rking age (Lawes et 31. ,2008). 

2.3 Hypertension in Africa 

Africa is in "epidemiological transition," due to a mo ve by many people from a rura l to an urban 

lifestyle, bringing with it "advances of civ ili zati on" such as an increased cardiovascu lar di sease 

burden. Hypertension in Africa is a widespread problem of immense economic importance 

because of its high prevalence in urban areas, its frequent underdiagnosis, and the severity of its 

complications. For example, the INTERHEART Afri ca (a global study of ri sk f11ctors for acute 

myocardia l infarction) has shown that hypertension is the strongest ri sk factor fo r myocard ia l 
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infarction (M I) in black Africans, with an odds rati o of 6.99 compared with 2.3-3.9 in other 

ethni c groups. The latest estimate of the World Hea lth Organi zation (WHO) is that more than 30 

million people in Afri ca have hypertension. WIIO predicts that if nothing is done abo ut it , by 

2020 three quarters o f a ll deaths in Afri ca will be attributable to hypertension. The A fri can Union 

has called hypertension "one of the continent's greatest health cha llenges after AIDS" 

(Anonymous, 2006). 

Recent stud ies have described a growing preva lence of hypertension and other CYD in SSi\, 

where they have long been considered rare. The preva lence of hypertension in many urban 

populations of SSA countries is comparable with that of developed countri es in Europe, USA, 

and Canada. The rapidly growing burden of hype rtension in SSA is of parti cul ar concc rn in li ght 

o f thc low leve l of detection, treatment and contro l, with increased morb idity and mortality from 

stroke and myocardi a l in fa rcti on. The leve l of detec tion of hypertension ranged between I I % in 

rural Cameroon and 47% in females in South Africa, and treatment varied between 10% in urban 

Cameroon and 32% in Ghana (Tesfaye, 2008). 

There are varying responses to antihypertensive therapy in black hypertensive patients. Black 

patients respond well to thiazide diuretics, calcium chalmel blockers vasodil ators like alpha­

blockers, hydra lazine, reserpine and poorly to beta-blockers, angiotensin-converting enzyme 

inhibitors and all receptor antagonists unless they are combined with a diureti c (Seedat ,2000). 

For chron ic d isease patients in developing countri es. the outlook is bleak ; most countri es do not 

have budget lines, essential medicines are not avai lable in primary clini cs . and donor and 

deve lopment agencies are largely neglectful and favo r infectious di seases (Ca ll ow, 2006). 

2.4 Hypertension in Ethiopia 

The incidence of chron ic disease ri sk factors such as high blood pressure, phys ica l inacti vit y, 

overweight and obesity, is increas ing in Ethiop ia . However, efforts towards preventi on arc 

lacking, mostly because clu'onic di seases are rega rded as "di seases of affluence" or "Western 

di seases" (Tesfaye et aI. , 2008). 
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Nati onal- leve l stati sti cs on non-infecti o us ad ult di seases in Ethiopi a are scarce. There is no do ubt. 

however. that these illnesses are adding to the growing burden o f the myri ads of di seases 

respo nsible for mo rbidity and mortality among adul ts. 

Among su rvey results reported in a recent li terature survey by Frances Lester and Ke bede O li are 

the fo llowing: 

A study employing the modifi ed autopsy technique in Butajira showed that the category o r non­

infecti o us ad ult illnesses (NIAD ) accounted for 24% of morbidity and 14.2% of morta li ty. T hese 

inc luded cardi ovascular di seases, malignancies, di abetes mellitus, chronic li ver di seases . 

bronchia l as thma, nephriti s and nephrosis, and musc ul o-skeletal diseases (Leste r and 0 1 i,2006a). 

A prospecti ve study of patients in the 60+ age category fo und cardiovascul ar di seases. especia ll y 

hypertension and its compli catio ns in 20% of pati ents, neurolog ical di seases in 9%. liver d iseases 

in 5%, and malignancies in 6%. These su rveys indicate the importance amo ng the Eth iop ian 

clderl y, o f chronic di seases, which can be ex pected to increase as maln utri tion and infec ti o us 

di seases are controlled and life expectancy increases (Leste r a nd Oli , 2006b). 

Ano ther study done on hypertension preva lence and age-related changes of blood press ure in 

semi-nomadic and urban Oromos of Ethiopia indicated that the preva lence o f hypertension was 

0.40% in the semi-nomadic and 3. 15% in the urban po pulation. In the latte r, s ignificant increases 

in 8 W and Q I were found. which were s ignifi cantl y co rre lated to both S8P and D8 P (Pau le tlo e t 

a!. 1994). 

A stud y done about the prevalence of major no n communicable di seases in south western 

Ethi opia revealed that the prevalence of hypertension amo ng bank employees was 11 .30%. It a lso 

concluded that the prevalence shows a considerable amount and stressed that NC J)s arc 

pandemics o f the 2 1 sl century and fina ll y suggested that most of them are diffi cult to treat and 

preventi ve measures li ke exercise, diet, li fe sty le adjustments and the like a re better opti ons 

(Gebrese lass ie, 2005). 

7 

~//\ __ --.. . ' ... -cJ$l~ 
.- -~ iloil .p.."(;. . ~ .. ~:~*~\ 

\~.~~!>~~\)O -
, 



2.5 Prevcntion, control and trcatmcnt 

Declining mortality from in fect ious di seases is accompan ied by increasing mortalit y fron 

noncommunicabl e diseases in both deve loped and de ve lop ing countries. The Wo rl d I [ca lli 

Organizat ion (WHO) has initiated the Integrated Program for Community Hea lth il 

Noncommunicable Diseases (lnterhealth). Interhea lth IS based on the concepts th2 

noncommunicable diseases are related to a set of ri sk factors some of whi ch can be controll ec 

the enti re community must be involved ; hea lth promotion interventi on strategics, such a 

population control , ri sk identification, screening and prevention strategies, must be integrate, 

different categories of intervention (e.g., lifesty le changes, health care reorganization) must lJ 

coordinated; soc ial and cnvironmen tal changes will be necessary; and noncommunicablc di sca~ 

preventi on and control strategies will be impl emented through existing primary hea lth ca, 

systems (S higan, 1988) . 

A variety of life style modifications have been shown in c linica l trials to lower 81' and to red lh~ 

the incidence of hypertension . These includc we ight loss in the overweight, physical activ i t~ , 

moderation of alcoho l intake, a diet with increased fi'esh fi"uit and vegetables and reducd 

saturated fat content, reduction of di etary sodiulll intake, and increased dietary potassi ulll i nta ~o. 

Other life style changes have not been found in multiple clinica l trial s to have a significant or 

long lasting antihypertensive effect. These include calcium and magnesium s upplemcl~S, 

reduction of caffeine intake, and a variety of techniques designed to reduce stress (Whitwo ~h , 

2003). 

Hypcrtension, like most cardiovascular conditions, is a nut ritional-hygicnic di sease. Thc seeds of 

hypertension are rooted in phys ical inactiv ity, obesity, hi gh ca loric in take. and excess ive die til ry 

sodium intake as we ll as alcohol consumption. Genetic susceptibility to hypertension rema ins ill ­

defined; however, environmental exposures of gene-environment inte ractions can bc fa vorably 

influenced by manipulation of life style choices (Flack, 2007). 

Each drug cl ass is associated with its own set of adverse events that may reduce treatrrrent 

compliance. [n fact, lack of compliance is a common calise of inadequate control of hypertens ion. 
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Unsatisfacto ry treatment of hypertension has been reported in epidemiologic studies from 

different countri es . Irrational use of antihypertensive drugs depends on several reasons such as 

the lack of proper training of physicians and pharmac ists as we ll as patients ' attitudes. Moreover. 

irrationa l use of drugs differs from country to country. Developed countri es have take n some 

measures to so lve these problems. but greater effo rt at national and international leve ls is needed 

for the deve loping countries. Undergraduate med ical education fc) cused on rati ona l 

pharmacotherapy process is one of the so lutions offered (Akici et ai. , 2007). 

Recent analyses demonstrate that the cardiovascular effects of systo li c versus diastoli c bl ood 

pressure vary according to age. In the Framingham Heart Study, there is a gradua l transition from 

diastolic to systoli c blood pressure as the more important predictor of cardiovascular ri sk. In the 

ICramingham I-leart Study, for participants aged less than 50 years of age, diasto li c blood pressure 

better predicts the deve lopment of coronary heart di sease. However, between the ages of 50 and 

59 years, there is a transition period with diastoli c and systolic blood pressure assuming 

comparable ri sk. After the age o f 60 years, the ri sk of coronary heart di sease remains pos iti vely 

correlated with systolic blood pressure but is inverse ly related to diasto li c blood pressure. That is. 

lower diastoli c blood pressure levels in thi s age group are associated with a worsening of 

cardiovascular prognosis (Nishizaka and Calhoun, 2006). 

Identifying defi ciencies in prescribing is a prerequisite for planning intervcn ti ons aimed at 

improving prescribing behavior of physicians. The relevance of health system research related to 

drug utili zation is becoming important because it reflects the quality of care and has considerable 

implications fo r cost and resource management (Sequeira et ai. , 2(02). 

Inexpensive antihypertensive drugs are at least as effect ive and safe as more expensive drugs. 

Overuse of newer, more expensive antihypertensive drugs is a poor use of resources. The 

potential sav ings of resources are substantial , but vary across countries, in large part d ue to 

differences in prescribing patterns (Fretheim and Oxman, 2(05). 

Studies have shown that good blood pressure contro l, below 140mml-Ig (sys toli c) and 90mmlig 

(diasto li c) is achieved in only a minority of patients on anti-hypertensive monotherapy. Majority 
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of patients will require combination of anti-hypertensive drugs to achieve good blood pressure 

control (Yusuff and Balogun, 2005) . 

Several studies have been done to assess antihypertensive drug utili ;:ation and the sales of 

antihypel1ensive drugs in the world . Some of them are mentioned below. 

A study conducted in Punjab, India revealed that most of the male patients were on monothcrapy 

(60 %). In the monotherapy category, four classes of drugs were used. These werc ca lcium 

channel blockers (48.1 %), beta-blockers (46.2 %), ACEls (3.9 %) and diuretics (1.9 %) . Among 

monotherapy drugs, calcium channel blockers were prescribed most whereas diuretics were least 

used. Among those who were treated with drug combinations, 92.1 % received two drugs and 

7.9 % received three drugs. In combination therapy, a two-drug combination consisting of beta­

blockers and calcium channel blockers was given to the majority of the patients. Overall , 57.& % 

patients were treated with a single anti-hypertensive drug and 42.2 % were treated with anti­

hypertensive drug combinations (Tiwari el aI., 2004). 

Another stud y done in Taiwan revealed that the most fi'equently prescribed antihypertensive 

medications were: calcium antagonists : 5,332,527 records (54.9% of enrolled visits); beta­

blockers: 4,230,843 records (43.5%); angiotensin converting enzyme inhibitors (ACEls): 

3,057,009 records (31.5%); diuretics: 2,255,838 records (23.2%); and others (I ,647, 100 reco rds, 

16.9%). Regardless of gender, the top 2 groups of drugs presc ribed as monotherapy were calcium 

antagonists and beta-blockers. Beta-blockers and calcium antagonists, ACEls plus calcium 

antagonists were used as multiple therapies (Chou et aI., 2004). 

A study conducted in Turkey concluded that the rate of successftIl blood pressure control was 

low among hypertensive patients rece iving treatment, and desp ite the inadequacy of monotherapy 

to control blood pressure, many or the patients continued thi s treatment regi men (Abaci et aI., 

2007) . 
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Another study done in Mexico concluded that the top-se lling antihypertensive drug classes are 

the CCB and ACE I. The most effecti ve and least expensive drug-diuret ics-had the smal les t 

market shares o f al l antihypertensive agents (A ltagraeia et aI. , 2006). 

A stud y al so done in Iran revealed that the most presc ribed d rug class was [I-blockers (46.2%) 

fo ll owed by ca lcium channel blockers ( 19.2%). angiotens in-converting enzyme (ACE) inhib itors 

( 13.7%), diureti cs ( 10.3%), angiotens in receptor blockers (9.2%) and other antih ype rtensive 

agents ( \.5%). Most of the hypertens ive patients (69.6%) were treated with a si ngle drug, wh il e 

3 1.4% of the patients received more than one drug (Sepehri et aI., 2008). 

In Ethiopia, even though patchy, small scale st11dies confi rm signifi cant ri se in NC Ds­

hypertension, di abetes mellitus, li ver and card iovasc ul ar diseases, mental problems. injuries and 

vio lence, carcinoma, asthma, denta l problems to name a few. Lack of data is often mistaken fo r 

underestimation of the problem thus li tt le or no attention is given. The good news is the rM O H is 

in the process of dcveloping a nat iona l guideline conccrning the maj or NCDs. The threats of 

NCDs are not emerging rather they arc we ll advanced. 

This study was j ustifi ed by some emcrging facts about hypertension in Eth iopia; because it is a 

growing health problem of all soeio economic classes in Ethiopia as we ll in most developi ng 

counh·ies. An increase in the prevalence of hypertension in Ethiopia is related with poor 

awareness, increase in sedentary life and ill feed ing habits. Yet studies of hypertension treatment 

pattern and consumption of antihypertensive drugs have not been conducted. 

Therefore; policy makers, importers, manufacturers, drug regulatory age ncy, nongovcrnmenta l 

organi zations and va ri ous stakeho lders interested in the poli tics of hype rtens ion mi ght be more 

willing to give emphas is on hypertension and as a result the who le soc iety wou ld get the benefi t 

from co llaborated effo rts from all actors. 
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3. OBJECTIVES OF THE STUDY 

General Objective 

To assess hypertension treatment pattern and consumption of antihypertensive drugs. 

Specific Objectivcs 

• To identify commonl y prescribed drugs (d rug categories) for the treatment of 

hypertension in Add is Ababa from 2004-2008. 

• To assess treatment shi ft in the treatment of hypertension in Add is Ababa h om 

2004-2008. 

• To assess consllmption of antihypeltensive drugs lIsing Defined Da il y Dose (DOD) 

in Ethiopia from 1998-1999 E.e. and cost of sales in Addis Ababa [1'0 111 January 

2006- October 2008. 
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4. METHODOLOGY 

4.1 Study design 

The study was an institution based, cross sectio nal study invo lving retrospective data co ll ec ti on 

which includes record review and exit interview, respective ly. The two approaches we re arranged 

to complement each other. It was conducted between September and October 2008. 

4.2 Description of study area 

Addis Ababa is the capita l city of Eth iopia and also the largest city in Ethiopia. with a popu lation 

of 2,738,248 (CSA, 2007). As a chartered city , Addis Ababa has the status of both a city and a 

state. It is often called the capita l of Africa due to its hi storical. diplomatic and po li tica l 

significance for the continent. The city is populated by people from different regions o f Ethiopia 

(the country has as many as 80 nationalities speaking over 80 languages and belonging to 

different religious communi ties including Christians, Mus lims. and Jews). 

During the time of the survey Addis Ababa had 34 hosp it al s; of which 5 arc managed under the 

Health Bureau of the city ad ministration, 4 are managed by the Federal Mini stry of Health , one 

Uni versity Hospital (under Addis Ababa University) and the rest are either private ly owned or 

owned by non governmenta l and other govenunental organ izat ions. It had al so 28 health centers , 

450 private clinics both for profit & not for profit and 37 health posts (FMOI-l, 2007). 

4.3 Sampling and sample size determination 

The health facilit ies were se lected purposivel y based on the number of patients attend ing in the 

hypertension clinic of the hospitals. At least 600 patient cards are needed for review frol11 each 

health institution. Accord ingly. St.raul 's hospital , Bel la defense hospita l, J-layat hospita l and 

Kazanches health center were se lected. Two kencma retail pharmacies were chosen based on 

avail abi lity of sales data and these we re kenema no. 2 (Piazza) and kenel11a no.3 (S tadi um). 

Two l11anu faet uring plants that produce anti hypertensive drugs in the country were chosen 

namely; Ethiopian Pharmaceutical Manufactu ring and Addis Pharl11aceutica l Factory. 
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Cad ila Pharmaceuti cal Manufacturing Company was not inc luded because it has started to 

produce anti hypertensive drugs (Enalapril) as of January 2008 (Tir 200 1 [,C,), Based on WHO 

rccommendati ons on how to investi gate drug usc, 600 hypcrtensive pati cnts' cards werc sclcc tcd 

for rev iew and 30 cx it interviews with patients were do ne per health institut ion (TNRUD/WII O, 

1993), 

4.4 Data collection and management 

4.4.1 Instrument 

The instrume nts used to assess hypertension treatment pattern were data abstraction fo rmat and 

ex it intcrview, The data abstracti on format included soc iodcmographic charactcri st ics, typcs of 

drugs prescribed initially and during survcy, reasons givcn fo re treatment shift, BP mcasurcmcnt 

during follow up and li sting compl ications and concomitant medications if any, Pretest of the 

instruments was done before the actual data collecti on, These two instru mellls were used at the 

se lected health fac ilities, Concerning consumption of antihypertensive drugs, data werc obta incd 

from manufacturing pl ants, the drug regulatory agency (DACA) and kcncma rctail pharmacics, 

4.4.2 Data collcchJl's 

Data co llectors wc re nurses working at hypertens ion clinics at each hca lth institution, Training 

was given to the data collectors about the aim of the study and how to co ll ect data fi 'om the 

patient cards on the data abstracti on fo rmat. Once the data were co llected, the principal 

investigator checked the completeness and accuracy of thc data, Fina ll y, the data abstracti on 

fo rmats were kept in the sequence in which they have bcen nu mbered , Ex it intcrview was donc 

by the principal investi gator. Before the interview, verbal informed consent was obtained fi 'Om 

each interviewee, 

4.4.3 Data cnlo'y and analysis 

Data were entered and cleaned using [pi Inf() 2002 and ana lyzed by SPSS vers ion 15,0 stati sti cal 

packages, Tab les and figures were used fo r the presentat ion of the data, 
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4.5 Study variablcs 

Independent Variables: 

Sex, age and category of antihypertensive drugs. 

Dependent Variables: 

Monotherapy, mu ltiple therapies, treatment shift and types of antihypertensive drugs. 

4.6 Operational d efinitions 

o Hypertensive : pat ien ts diagnosed with systo lic blood pressure greater or equal to 140 

111m l lg and / o r d iasto li c blood pressure greater or equal to 90 mm Il g. 

o Antihypertensive dru gs: a ll drugs li sted under List of Drugs for Ethiopia as 

antihypertensive drugs and drugs which have antihypertensive effect pharmaco logically. 

o DDD: assumed average maintenance dose per day fo r a drug used for its main 

ind ication in ad ul ts. 

4.7 E thical cons idcr'ations 

Ethical clearance was obtained fro m School of Pharmacy, Addis Ababa Unive rsity. Pe rmi ssion 

was secured from each study site. The informed verbal consent process in vo lved the data 

co ll ector givi ng a verbal expl anation to each potentia l part icipant on the nat ure of the st ud y. its 

purpose, the expected duration, the potenti al risks and any discomfort it m ight en tai l. Each 

potentia l participant was also info rm ed that participation in the study was vo lu ntary and that 

he/she coul d withdraw at any time, and that w ithdrawa l of consent wou ld not affect hi s/her 

subsequent treatment o r relationship with the faci li ty staff or any other perso n. Code was used to 

identify each abstracted patients ' info rmation. Thi s was to keep the anonym ity of the patients' 

record. 
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5. R ESU LTS 

5.1 Record review 

5.1.1 Demographic characteristics 

A total of 2,400 patient cards were reviewed fro m the se lected four health inst itu tions. The 

patients were 1,207 (50.3%) fe males and 1,193 (49.7%) males. They were aged between 18 and 

98 years with a mean age of 50.8 (SO= I 2.07). Majority, 1,295 (53.9%) of the pat ients were in the 

age group o f 45-64 Cfable I ). 

Table I: Sociodemographic characteristics of hypertensive patients at the selected heal th filc ilities 

in Addis Ababa, Et hi opia, 2008 (N=2,400). 

Vari able 

Sex 

Male 

Female 

Age group 

15-44 

45-64 

~ 65 

5.1.2 Monotherapy and multiple therapies 

N 

1, 193 

1,207 

778 

1,295 

327 

% 

49.7 

50.3 

32.4 

53 .9 

13.6 

At the ini tiation of treatment, 1,645 (68.5%) o f patients were on monotherapy, while the rest 

were on multiple therapies. Treatment pattern is associated with sex (X2=9.853 and 1'<0.05). 

However, it is not associated with different age groups (X2=2. 1 09 and P>0.05) (Table 2). 
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Table 2: Study participants ' gender and age with respect to mono and multiple therapies. Addi s 

Ababa, Ethiop ia, 2008. 

Treatment pattern 

Variable 1 drug ~ 2 drugs Xl '" p-v(tiuc 

I'requency Percentage I'requency Percentage 

Sex 

Male 

Female 

Age group 

15-44 

45-64 

~ 65 

* Chi square 

782 

863 

54 1 

872 

232 

65.5 

71.5 

69.5 

67.3 

70.9 

411 

344 

237 

423 

95 

34.5 

28.5 

30.4 

32.6 

29.0 

9.853 0.002 

2. 109 0.348 

5.1.3 Commonly p,·cscribed drugs (drug categories) 

The most commonly prescribed drugs were in the order: methyldopa; 606 (36.8%), ni fedipine; 

434 (26%), hydroch lorothiazide; 334 (23. 1 %), Enalapril ; 112 (6. 8%) and !\tenoloJ; 88 (5.3%). 

Among centrally acting agents, methyldopa was prescribed to all patients. With regards to 

ca lcium channel blockers, diuretics, angiotensin converting enzyme inhibitors and beta blockers, 

the majority of the patients were prescribed with nifedipine, hydrochlorothiazide, enalapril and 

atenolol respectively. 

Table 3: Commonly prescribed monotherapy drugs/drug categories, Add is Ababa,!-:thiopia,2008 

(N= 1645). 

Category 0 r drugs 

Centrall y acting agent 

Calcium channel blockers 

Diuretics 

ACEls 

Beta blockers 

N(% ) 

606 (36.8) 

436 (26.5) 

353 (21.5) 

139 (8.4) 

1\7(7.1 ) 

Drugs (%) 

Methyldopa ( 100) 

Nifedip ine (99.5);Amlodip ine, (0.5) 

HCT (96.3); I'urosemide (2.8); Spirinolactone (0.6) 

Enalapril (80.5); Captopril (20.9); Lisinopril ( 1.4) 

Atenolol (75.2) ; Propranolol (25.6) 
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Multip le therapies 

As shown in Table 4, the IllOst comlllon two drugs cOlll binatio n were in the order: centrall y 

acting age nts + diuretics ; 326 (47%) fo llowed by ca lci ulll channe l blockers -I-di uretics; 132 

( 19%). 

Table 4 : Commonly prescribed two drug categori es , Addis Ababa, Ethi opia, 2008 (N=693) 

Category of drugs N % 

Centrall y acting agent + Diureti cs 326 47.0 

Calci ulll channel bl ockers -I- Diureti cs 132 19.0 

ACEls -I- Diureti cs 56 8.0 

Beta blockers + Di ureti cs 55 7.9 

Calciulll channel blockers + ACE ls 34 4.9 

Beta blockers -I- ACEls 28 4.0 

Calciulll channel blockers + Beta blockers 27 3.9 

Centrall y acting agent + Calci um channel blockers 20 2. 8 

Centrall y acting agent -I- Beta blockers 8 1.2 

Centrall y acting agent -I- ACEls 7 1.0 

The most common three drugs combination were calcium channel blockers plus two differe nt 

kinds of diureti cs; 29 (52.7%) foll owed by centrall y acting agent plus two diffe rent kinds of 

diureti cs; 10 (3 1 "A,) Cf abl e 5). 
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Table 5: Commonly prescribed tluee drug catego ri es combination, Addis Ababa, Ethiopia. 

2008(N=55). 

Category of drugs N % 

Calcium channe l blockers -I- 2 Diureti cs 29 52.7 

Centrall y acting agent -I- 2 Diuret ics 10 3 1.0 

Calcium channe l blockers -I- Centra lly acting agent -I- Diuret ics 7 12.7 

Calcium channel blockers + Beta blockers -I- Diuret ics 6 110 

Centra lly acting agent -I- ACEls -I- Diuretic 3 5.5 

In few cases, 4 drugs were combined. The category of drugs prescribed in four drug combination 

were ACEls + Calcium channel blockers -I- Diuretic + Beta blockers; 4 (57. 1 %) fol lowed by 

Centra ll y acting agent + Diuretics + Beta blockers + Calcium chatmel blockers; 3 (42.9%). 

5.1.4 Treatment shifts 

Eight hundred and twenty nine (34.50%) of the patients had a treatment shift si nce the start of 

medication therapy. The common reasons claimed were f~l ilure to respond to drug: 424 (5 1.1 (J0;',) 

and no reason (reason not known): 225 (27. 10%) as shown in Figure 1 below. 

Cha nge of diagnosis 
1% 

Discontinua ti on 
9% 

3% 

Improvement 
9% 

Failure \0 respond to 
drug 
51% 

No reason 
27% 

Figure 1: Reasons claimed for treatment shi ft from record review, Addis Ababa , Ethiopia, 20(J8. 
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As shown in Table 6 below, shi fts are mostl y from centrall y act ing agents to ca lcium channe l 

blockers and ca lcium channel blocke rs to diuretics. From diuretics sh ift is mostl y to centrall y 

acting agents and [r0111 angiotensin converting enzyme inhibi tors to calc iulll channel blockcrs and 

diureti cs . Reta blockers are changed mostl y to angiotensin converti ng en7.y me inhib itors. 

Tab le 6: Pattern 0[treat111 ent sh ift [or patients on 111 0nothcrapy, Addi s Ababa, Ethiopia. 2008 . 

--~~~ 

[' irst prescribed single category of Treatment shift : percentage and 

drugs therapeutic category 

Centrall y acting agent 

Calciu111 channel blocker 

Diuretic 

(ACEIs)* 

Beta blocker 

48.9% (ca lcium channel blocker) 

2 1.3% (ACEls) 

17.0% (d iuretic) 

12.8% (beta blocker) 

46.2% (d iuretic) 

25 .6% (beta blocker) 

15.4% (ACEls) 

12.8% (centrall y acting agent) 

53.9% (centrall y act ing agent) 

28.9% (calciul11 channel blocker) 

9.2% (ACEls) 

5.3% (beta blocker) 

53.3% (d iuretic) 

33.3% (calcium channel blocker) 

6.7% (centrall y acting agent) 

50.0% (di uretic) 

25.0% (ACEls) 

8.3% (ea leiu111 chan nel blocke r) 

*: Angiotensin Converting Enzyme Inhibitors 
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5.1.5 Comorbidity from record "cview 

FOllr hundred and scvcnty seven patients ( 19.9%) had comorbidity along with hypcrtcnsion. Thc 

most common complicati ons werc diabetes mellitus, 3 11 (65.2%) and cardio vascular discases. 

129 (27 %) as shown in Figure 2 below. 

Ci.lfdiov~SClllar 

(hsc~)sC's. 27% 

~tfOkc, 6.1% 

chronIC kldnl'Y 
dISC'<lSC'~. 4.6liO 

diabetes 
V lll l,\lI itus, 65,2% 

f igu rc 2: Comorbid ity fro m record rcview, Add is Ababa, Ethiopia, 2008. 

5.1.6 Concomitant medication 

Seven hundred thilty eight (30.8%) of study participants were taking concomitant medicati on. 

The most common prescribed drugs were Glibenclamide (8.4%), Acetylsa li cy li c acid (3%), 

Insulin (2.2%), Metformin (2%), Digoxin ( 1.5%) and Paracetamol ( 1.3%). 

5.1. 7 BP measurement during follow up 

Two thousand three hundrcd (95.8%) of the paticnts had a rccord of 131' mcasurcmcnt morc than 

once in their follow up of treatment at the hypertension cl inics. Overall, the mean earl y sys tolic 

and diastolic blood pressure of the patients was 160 & 102 mm Hg and the mean recent systol ic 

and diasto lic measurement were 138 & 88 mm Hg respecti ve ly. 
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5.2 Exit interview 

5.2.1 Sociodemographic characteristics 

Of the 120 study part icipants interviewed, 79 (65.8%) wcrc females and the rest 4 1 (34.2%) were 

males. The average age of the patients was 5 1 .91 (SO= 12. 12) years and they were aged between 

26 and 78. With regards to educat ional background, 35 (29.2%) were secondary and 29 (24.2%) 

were illiterate. Concerni ng their mari ta l status, 66 (55%) wcre marri ed and 25 (20.8%) were 

wido wed. With regards to occupati on, 28 (23.3%) werc houscwives and 27 (22.5%) were 

government employees. 

Table 7: Demographics of ex it interv iew respondents, Addis Ababa, Ethiopia, 2008 (N= 120) 

C haracteristics N (Y.I 

Sex 

Ma le 4 1 34.2 

Female 79 65.8 

Age group 

15-4'1 31 25.8 

45-64 65 54. 1 

::>65 24 20.0 

Educational status 
Il litcrat c 29 24.2 

Read & write 6 5.0 

Pri mary( I -8) 7' _0 19.2 

Secondary(9- 12) 35 29.2 

Co llege/Un iversity 27 22.5 

Marital status 

Married 66 55 .0 

Widowed 25 20.8 

Single I I 9.2 

Divorced 9 7.5 

Separated 9 7.5 

Occupation 

Ho use wife 28 23.3 

Govern ment emp loyee 27 22.5 

Private sec. employee 18 15.0 

Retiree 17 14.2 

Unemp loyed 15 12.5 

Scl f cmployee I I 9. 2 

Mi litary 4 o , 
0.0 
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5.2.2 Treatment duration 

Seventy (5 8.3 %) of the patients replied that they were tak ing medication for the last five years 

while 27 (22.5%) of them were on therapy fro m five years to ten years. The rest 23 ( 19.2%) we re 

taki ng drugs for more than ten years. 

5.2.3 Average payment pCI' month 

Seventy one (59.2%) of respondents revealed that they were tak ing medication free ly and the rest 

49 (40.8%) were paying at the start of treatment. The ave rage payment per month was 

approximately 39 Ethiopian Bi rr (SD=43.17). Whe reas durin g interview, 49 (40.5 %) of th e 

respondents claimed they were paying for medication and the rest rep lied they were not paying. 

The average payment was 46.5 Ethiop ian Birr per month (SD=4 1.55). 

5.2.4 Comorbidity claim ed dUl'ing exit interview 

Half of the respondents, 60 (50%) replied that they had co morbid ity in addition to hypertension. 

Chronic kidney diseases, 24 (20%) was on the top of the li st fo llowed by di abetes mellitus. 20 

(16%) (Table 8). 

Table 8: Comorbidity cla imed by hypertensive respondents, Addis Ababa, Ethiopia. 2008 . 

Comorbid i ty N % 

Chronic kidney di seases 24 20.0 

Diabetes mellitus 20 16 .7 

Cardiovasc ular di seases 13 10.8 

Eye disease 10 83 

Stroke 5 4.2 

Gout 4 3.3 

Arthriti s 4 33 

Asth ma 2 1.7 

O thers* 4 ' , J.J 

* includes breast cancer, prostate cancer and gastritis. 
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5.2.5 Non pharmacological trcatmcnt (advkcs) 

Non pharmacologica l treatment plays a vital rolc in the prcvcntion/contro l of various di seascs 

including hypertension. It is app lied before fi rst line drugs and/or as a supp lement with 

medicati on therapy. A lmost all , I 19 (99.2%) of the respondents cla imed that they were given 

adv ices as to how to control their blood pressure in addi tion to taking medications. The most 

rrequent adviccs wcrc to reducc sa lt intake, 11 6 (96.7%) fo llowed by restriction of coffee 

consumption, 73 (60.8%) Cr able 9). 

Table 9: Adv ices given to respondents by prescri bers, Add is Ababa.Eth iopia.2008. 

Advices N % 

Reduce sa lt intake 11 6 96.7 

Restri cti on of coffee 73 60.8 

consumption 

Reduce a lcoho l 45 37.5 

Res tri ct from fa tty meal s 44 36.7 

Exercise 43 35.8 

A void stress 14 11 .7 

Lose we ight J:l 10.8 

Restri ct from swee t meals 9 7.5 

Quit smoking 7 5.8 

Others" 9 7.5 

' includes checking BP regularl y, refrai n from khat, sweetie meal, bread, tea in take and 

restri cting from drinking a lot of water. 
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5.3 Consumption of antihypcrtcnsive drugs 

The consumption of drugs was described using DDD and cost of sa les . The DD!) is the assumed 

average maintenance dose per day for a drug used fo r its main ind ication in adu lts. For 

chronicall y used drugs , ODDs per 1000 population per day gives a better estimate on the 

consumption of drugs. 

It is also important to note that appropriate age group for the population should be selected since 

some drugs are not used in all age groups. In our study. we encoun tered patients who are 

hypertensive as young as 18 years old. [n add ition, since the drugs we re iJ11ported and gct 

di stributed to the who le country, the Eth iopian popu lation exc luding those under the age of 15 

was used as a population in the denominator which stands at 40 ,649,074 acco rding to populat ion 

and housing census in 2007. Recent DOD of each antihypertensive drug was used fro J11 

ATC/DDD Index 2009 developed by WHO (WHO, 2009). 

The formul a used to calculate DDDIl 000 population/day was used as per the recommendation of 

WHO 's manual introduction to drug utili zation research (WHO, 2003) : 

000/ 1000 population/day = 
Amo u nt used in 1 year (mg) • 1000 

DDD (mg) '. popu lation· 365 (days ) 

5.3.1 Importcd antihypcl·tcnsivc drugs 

Drug Administratio n and Control Authority is a drug regulatory agc ncy in Ethiop ia under thc 

Federal Ministry of Health . All pharmaceuticals that are imported in to the country are reported 

to the authority office. Hence, all ava ilable data on the li st of imported antihypertensive drugs 

was obtained for two years ( 1998 and 1999 E.C.) and hence, the consumption of the drugs was 

quantified using ODD. 
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5.3.2 Volume of locally manufactured antihy pcrtensive d"ugs 

Ethiopian Ph armaceutical Manufactu ring 

Eth iopian Pharmaceutical Manufacturing is a pharmaceutical company located in Addis Ababa. It 

manufactures a wide range of pharmace utical s and hence , the quantity o[ manufact ured 

Furosemide in 1998 and 1999 E.C was calcu lated and hence DDDIJ 000 inhabitants/day was 

quantified. 

Addis Pharmaceutical Factory 

Addis Pharmaceutica l r'actory is a pharmaceutica l company located in Ad i-grat. Am lodipine. 

fu rosemide and methyldopa arc antihypertensive drugs manufactured by AP I" . The amount o[ 

Amlodip ine, curosemide and Methy ldopa manufactured [rom 1998 to 1999 I-:.C was obta ined 

and the respective DDDIJ 000 inhabitants/day was calculated. 

Table 10: 000/ 1000 popul ation/day for each anti hypertensi ve dru gs imported as well as 

manufactured , Ethiopia , 2008. 

Description Quantity (in mg) DDDIJ 000 population/day 

1998 E.C 1999 E.C 1998 E.C 1999 t-:.C 

curosemide 260, 104,000 382,024,000 0.438 0.643 

Methyldopa 3,743 ,775 ,000 5, 173 ,275 ,000 0.252 0.348 

Enalapril 34,994,500 44,785 ,000 0.235 0.301 

Nifedipine 54,205,000 141 ,696,000 0.12 1 0.3 18 

Ateno lo l 106.073.000 165.060.000 0.095 0. 148 

Propranolol 83 .330,000 65.615 ,000 0.D35 0.027 

Captopril 7 1,927,500 17,194,500 0.096 0023 

Lisinopril 2,562,000 2, 117,600 0.0 17 0.0 14 

Amlodipine 1,973,670 237,670 0.026 0.003 

BCT 3,290,000 3,8 10,000 0.008 0.01 

Felodipine 2 19,300 775,000 0.002 0.0 I 

Verapam il None 57,600 None 0.0000 I 

Spi rinolactone 25,000,000 None 0.022 None 
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5.3.3 Data compiled from KENEMA retail pharmacies 

KENEMA pharmacies are retai l outlets which are run by the government with a prolit margin 

range of 18% to 20 % wi th the objective of ensuring affordable prices of med icines to the society. 

They were selected for this study because of the fac t that they ho ld the biggest ma rke t share and 

they have organ ized sales data. The sales fig ure of all antihypertensive drugs in two kenema 

branches was added up over the years. 

Kenema no. 2 (Piassa) 

Data on the sales of antihypertensive drug were obtained lor the period between January 2006 

and October 2008. As it can be seen in the tab le 11 below. nifedipine stands at the top fol lowed 

by atenolo l and hydrochloroth iazide. 

Table 11 : Cost of sa les of eaeh antihypertensive drug from .J an '06·0ct" 08 fo r l'iassa Kenema 

Pharmacy, Addis Ababa, Ethiopia, 2008. 

Descri ption 

Nifedipi ne 

Atenolo l 

Hydrochlorothiazide 

Spiri nolactone 

Ena lapril 

Methyldopa 

f urosem i de 

fe lodipine 

Carved ilol 

Lisinopril 

Proprano lol 

Captopr il 

Amlod ipi ne 

Verapamil 

Cost of sa les (in Eth. Birr) 
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4 15,508.97 

193,371.00 

182,390.90 

146,657.20 

134,516.34 

116, 110.28 

103 ,609.42 

79,27 1.1 3 

72,815.25 

55,643 .63 

46,682.94 

32,286.90 

24,362 .70 

1,55 5.00 

/ ?q~ 
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Kenema no. 3 (Stadium) 

Data on the sa les of anti hypertensive drugs was obta ined for the period between Ju ly 2007 and 

October 200B.Just li ke the above pharmacy branch (Piassa) , nifedipinc ranks at the top f() llowed 

by atenolol and hydroch loroth iazide. 

Table 12: Cost of sales of each anti hypertensive drug from Jul ' 07-0ct' 08 for Stadium Kc ncma 

Pharmacy, Add is Ababa, 2008. 

Desc ri ption 

N ifed ipine 

Ateno lol 

Hydrochlorothiazide 

Lisinopril 

Enalapril 

Felodipi ne 

Spirinolactone 

Carvedilo l 

Furosemide 

i\m lodipine 

Mcthyldopa 

Propranolol 

Captopril 

V crapam i I 
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Cost of sa lcs(in Eth. B irr) 

339, 152.33 

230,202 .50 

172,889.70 

14 1,829.0 1 

128,630.30 

11 5, 189.87 

93 ,829.60 

78,38095 

75 ,248.73 

56,4 10.03 

46 ,076.53 

40 ,526.24 

13.500.80 

3,754 .3 5 



6. DISCUSSION 

This study revea led that hype rtensive pati ents with regards to sex are al most equal in propoJ1i ons 

from the reco rd rev iew. With regards to age group. majority of the study parti cpalil s were 

betwec n 45 and 64 yca rs. 

The present study al so fo und out that there is significant assoc iation between treatment pattern 

(monotherapy and mul tiple therapi es) with sex, where; both males and fe males tend to get treated 

with mono therapy. Howevcr, there is no signifi cant associati on between diffcrent agc groups and 

trcatmc nt pattern (monotherapy and multiple therapies). 

Contro l of B P to leve ls persistently below target leve ls will require mUltiple an tihypertensive 

agents in the maj ority of patients with hypertension (fl ack, 2007). In most. if not all . 

hypertensive patients, therapy should be started graduall y and targct bl ood pressu re va lucs 

achievcd progressive ly through sevcra l weeks. 'f o reach targct blood pressurc , it is li kely that a 

large pro porti on of pati ents wi ll require combination therapy with more than one agent. 

According to the base line blood pressure and the presence or absence of complications, it appears 

reasonable to initiate therapy either with a low dose o f a singlc agent or with a low-dose 

combi nation of two agents (Erdine el aI., 2006). 

This study also fo und out that the use of two and more drugs (multiple therapies) in almost one 

thi rd of the patients. Thi s can be ex plained probably by physician's attempt to cont ro l blood 

prcssure adequatel y wi th mUltiple drugs instead o f a s ingle drug at latcr times of thc di seasc. 

The present study fo und out that the most com monl y prescribed antih ypertensive drugs in the 

health institutions either alone or In combinati on were meth yldopa, ni fcdipinc, 

hydrochlorothiazide, enalapril and atenolol from each category of drugs d uring the initi a ti on o f 

medication therapy. Thi s gives a clue that phys ician 's prescription pattern is in accord with the 

standard treatment guideline (be it zonal hospital, di strict hospital or health center) of the country. 
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This finding is almost consistent wi th other studies done in Nigeria where methyldopa. 

nifedipine, hydrochlorothiazide or their combination are commonly prescribed antih ypertensive 

drugs (A mira and Okubadejo; 2006, Yusuff and Balogull, 2005). 

Methyldopa 's usage. alone or in combinations. has been considerab ly reduced in the developed 

world due to their side effects (WHO, 1999). The negative ill1pact of patients' experi ence of 

advcrse effects on level of adherence and subseq uent outcome of therapy arc well docull1ented 

(haker el al. , 1984). 

The finding of this present study also revea led that there is tremendous treatment shift among 

different antihypertensive drug therapeuti c category. The possible reasons for treatment shift arc 

commonl y failure to respond to drug, reason not known (not documcntcd in the paticnt ca rds) and 

side effect to ll1 ention few. 

Patient noncompliance with prescribed antihypertensive drug regimens are vcry comll1on. lligh 

mcdicati on adherence (:>: 80%) compared with intermcd iatc (50%-79%) and low « 50%) 

med icati on adherence to a single-pil l antihypertens ive drug regill1en was recentl y linked to 

greater 13P cO ll trol-43% f()r hi gh, 34% for intermediate, and 33% for low medication adhcrence. 

respcc ti vc ly, ovcr a 4-ycar period in 13 USA hea lth plans (Bramley el al., 2006 ) 

This finding is in accord with a study done in USA where the continued shift fi'om ca lcium 

antagon ists to beta blockers and diuretics plus the large use of angiotensin converti ng enzy ll1e 

inhibitors wo uld indicate greater adherence to treatment guidelines (Lopez el aI. , 2004) . 

Despite the widespread perception that the new agents are better tolerated , randomized clinica l 

trial s had fa iled to document any significant differences in rates of compliance or adverse events 

among the di ffe rent classes of antihypertensi ve drugs (Mca li ster el aI. , 1997). 

In addition, data from more than 20 RCTs have been published since 1967, comparing diuretics. 

beta blockers, and calcium channel blockers against placebo hypertens ive patients . The data 

conc lusively demonstrated reductions in both morbidity and mortality w ith these three drug 
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classes. A meta analys is of data from RCTs comparing two newer classes. i.e . angiotensi n 

converting enzyme inhibitors and calcium channel blockers, against older classes, i. e. diuret ics 

and beta blockers, in almost 75,000 hypertensive patients was publi shed in 2000. For the end 

points o r total cardiovascular mortality, the meta analysis showed no sign ifi cant convi nci ng 

differences between drug classes or between groups of o ld and new drugs (Whitworth , 2003). 

Since the cl inica l tri a ls document no signi ficant difference among the diffcrent classes or 

antihypertensive drugs, cost effectiveness should be the vantage point for treatment shi fts if there 

are no other confounding factors. 

With regards to consumption, furosemide has the highest ODDII 000 inhabitants/day value . Thi s 

is poss ibly due to se lf medication by a large number of the population. Another reason that could 

be cited is its availabili ty at the market (imported and man ufac tured) in a tremendous amo unt has 

led to increased consumption of the drug by the society. Its consumption might have becn 

exaggerated because it is also used for other clinical indications othe r than hype rtension ( for 

example; edema due to cardiac and renal disorders). 

It is not surpri sing methyldopa to be the most common prescribed drug fo r the treatment of 

hypertension in a resource limited country like Ethiopia and the DDDII 000 inhabitants/day value 

is amongst the top because it is a generic drug. lts high prescription rate is in agreement with its 

high DDDII 000 populati on/day va lue. 

Nifedipine, enalapri l and atenolol have also high DDDII 000 populati on/day val ue wh ich agrees 

with their high prescription rates at the selected hea lth instut ions. However, hydroehlorothiaz.ide 

has low OOD/ lOOO population/day despite of their high prescri ption rates. This possibl y could be 

due to frequent stock out of the drugs at the market or patient noncompl iance . 

Verapami l and spirinolactone had a gap when they were being imported to the country. This 

possibly happened due to decision of the respective importer companies to quit importing the 

drugs. The time between deci sion o r the previous importer to stop importing and the registration 

of another importer to re continue its import might have been the cause [or the gap. 
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The rest of the antihypertensi ve drugs have low consumption and thi s is poss ibl y due to very low 

prescri pti on rates of the drugs by physicians. 

Cost fi gurcs are suitable for an overa ll anal ysis o f expenditure on drugs. Long-term studies arc 

difficult due to fluctuations in currency and changes in prices. When cost data are used. an 

increase in the use of cheaper drugs may have littl e influence on the total level of ex pend iture on 

drugs, whil e a shi ft to more expensive drugs is more read il y noti ced (WHO, 1993) . 

Based on cost of sales of antihypertensive from the selected two kenema pharmac ies; nifedipine . 

atenolol, hydrochlorothiazide and enalapril stand at the top which is in agreement with the most 

commonl y prescribed anti hypertensives at the health institutions except for methyldopa. The 

possible reason cou ld be se lf medication being practiced by the pati ents to con trol their bl ood 

pressure adequatel y as a result of pee r influence or diffe rence in price amongst antihypertensive 

drugs . Hydrochlorothiaz ide is at the top based on the cost of sales but low at consumpti on; thi s 

co ul d be possibly due to the fac t that a large number of popul ations pu rchase drugs from Kenema 

pharmacies because they have low profit margin as compared to pri vate retail pharmacy outl ets. 

The picture would have been di fferent if the cost of sales was seen fi'om pri vate pharmacy reta il 

outlets. 

Lifestyle measures should be instituted whenever appropriate in a ll patients, including subjects 

with high normal blood pressure and patients who require drug treatment. The purpose is to lowe r 

blood pressure and to control other ri sk factors and clinical cond itions present. The lifesty le 

measures that are widely agreed to lower blood pressure or cardiovascular ri sk and that shoul d be 

conside red arc: smoking cessati on, weight reduction, reducti on o f excessive alcohol intake. 

physica l exercise, reducti on of sa lt intake, increase in fruit and vegetab le intake. and dec rease in 

saturated and total fat intake (Erdine el al., 2006). 

Substance usc such as cigarette smoking, binge drinking, and khat chewing could increase ri sk 

fo r CVD among adu lts because of their widespread prevalence among adult men and thei r 

significant association with increased diastolic BP (Tesfaye el at., 2008). Thi s indicates that the 

nonpharmaco logic treatment should be continued in a strong manner. 

32 



Our finding also revealed that the most common complications and comorbidity were diabetes 

mellitus, chronic kidney di seases and cardiovascular di seases. 

Thi s is in agreement with a study done in South A fri ca whe rc card iovascular di scases, chroni c 

kidney di seases, diabetes mellitus, asthma and arthriti s are the most fi'cquent underlying 

comorbid states. (Rayner el 01.. 2007). 

Reccnt data suggest that indi viduals who arc normotcns ivc at age 55 ycars have a 90% li re time 

ri sk fo r developing hypertension. The re lationship between blood pressure and ri sk of 

cerebrovascul ar di sease events is continuous, consistent and independent of other ri sk filctors. 

The higher thc blood pressure, the greater the chance of myoca rdial infarction, heart failurc, 

strokc and kidney di sease. For indi vidual s aged 40- 70 years, each incrcmcnt of 20 mmIlg in 

systolic blood pressure or 10 mmHg in diastoli c blood pressure doubles the ri sk of cardiovascular 

disease. These a larming data support a need for greater emphasis on public awareness of the 

problem of high blood pressure and for an aggressivc app roach to antihypcrtcnsivc treatmcnt. 

The presence of cardiovascular ri sk factors, particu larl y diabctes mcllitus, targc t organ damagc 

and assoc iated cardiovascular and renal di sease, substantia ll y increases the ri sk o f hypertension. 

The leve l of risk is used to determine the thresho ld and type of therapeutic intervention (W I 10. 

2005). 
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7. STRENGTHS AND LIMITATIONS OF THE STUDY 

Even though the study is informative, it has many limitations. Recall bias during ex it interview 

by respondents is evident. Another limi tation that could be cited is, as we know, there arc 

antihypertensive drugs which are also used for other clinical indications (for example, ACEls for 

congestive heart fililure and beta blockers for cardiac arrhythmias) and might have exaggerated 

the prescription pattern and consumption. Consumpti on trend of drugs for at least five yea rs 

cou ld not be assessed due to lack of avai lable data . 

Desp ite the above limitations. the present stud y provides useful in formation to assess 

hypertension trea tment pattern and consumption of anti hype rtensive drugs . Furthermore, the 

large sample size and the use of seve ral methodologies to complement different methods with 

each other can be taken as the strength of the present stud y. 
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8. CONCLUSION AND RECOMMENDATIONS 

From the present study it can be concludcd that mcthy ldopa, nifcdipinc. hydrochlo rothi az ide . 

enalapril and ateno lol arc wide ly used drugs e ither alone or in combination fo r the treatment 01' 

hypertension which is in line with standard treatment guideli ne of the country and the guide line 

of internationa l soc iety of hypertens ion with the exception of methyldopa. There is tremendous 

treatment shift amongst different therapeutic class o f antihypertensive drugs mainl y based on 

fa il ure of the drug to adeq uately control blood pressure. Furosemide fo llowed by meth yldopa. 

enalapril , nifedip ine and atenolol are the most consumed drugs for two consecutive yea rs based 

on the data obtained by drug regulatory authority and manuhlcturing plan ts. N ifedi pine ranks at 

the top based on cost of sales of the two se lected kenema pharmacies fo ll owed by atenolol , 

hyd rochlorothiazide and ena lapril. 

Based on the tindings the f(l ilowing recommendations can be made: 

• Policy makers, c linicia ns, drug regulatory agency and other concerned stakeholders 

should assess and reconsider the benefits and ri sks of using methyldopa in the treatment 

of hypertens ion except for pregnant pat ients. 

• Cost effectiveness should be a pri ority during treatment sh ift amo ng the diffe rent category 

of antihypertensive drugs. 

• Manufacturers should try to produce at least one drug fi'om each therapeutic class. 

namely; ni fedip ine, hydrochlorothiazide , enalapril and ateno lol loca ll y and importers 

shou ld prio ri tize on these drugs to be imported in to the country so that stock out wi ll be 

avoided. 

• Health education should be given to the public at large about the ri sk facto rs fo r 

hypertension and how to avo id unhea lthy li te style and ill feeding habits. 

• Future longitudinal research should be done to describe consumption trend of 

antihypertensive drugs. 
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Annex 1: Data abstraction format 

Assessment of hypertension treatment pattem at selected health facilities in Addis Ababa 

and consumption of antihypcl"tensive drugs 

Data abstract ion format 

Name of the health insti tution: -------------------
Code No ____ __ 

I. Sex D Male DFcmale 

2. Age ____ _ 

3. Date of initial diagnos is of hypertension ______ _ 

4. At initial di agnosis name of the anti hypertensive medication!s prescribed 

Number of medication!s prescribed ____ _ 

Category of med ication!s ________ _ 

Date of prescri ption ______ _ 

5. Is there a change of medieation!s prescribed (treatment shift)? D Yes D No If No, Skip 

to Qn 8 

6. Reason given for treatment shift 

o No reason given 

o Failure to respond to drug 

o Improvemen t 

o Side effect 

o Change of di agnosis 

DOthers, please specify ___________ _ 

7. Name of the current antihypertensive medication/s prescribed 

Number ofmedication!s prescribed ___ _ 

Category or medication!s _ _____________ _ 

Date of prescri ption ____ _ 
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I . 

8. I3P measurement 

' Early fW 

'2"" Vi sit 81' 
---

3'" Visit I3P 

4" Vi sit BP 

Recent 81' 

9. Was there any complication/s due to hypertension? 

D Yes o No If No, skip to Qn. 11 

10. What was/were the comp licat ion/s? 

o Diabetes mellitus 

o Cardiovascula r di seases 

o Chronic kidney diseases 

o Stroke 

o Others, please specify _______ _ 

II. Was there concomi tant mediation? 0 Yes 0 No 

12. I r yes to the above question, name of the medication/ s 

A. 

B. 

C. ________ _ 

D. ______________ __ 

E. 
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Anncx 3: Qucstionnai,'c for exit intervicw (Amharic) 

l':J>ft uomJ',+ +0 

I'm.'l "'1oM' {Wn 
_______ _ 

I' oumJ',4l uoftf 4l'l'C ___ _ 

:J>ftoumJ',4l 1'-"y.l1n+ ""} _____ _ 

U. 

1. ?;t' 1. D (In ,~. 2. r'I,+ D 
2. M:"'1, - - -

3. 1':"9"UC+ U:I\ 

1. D "'1·}n·n'l u o')'/: 1''''1 J','-fA 

2. D "'1·}n·n'l uo?,,/: 1''''1. :fA 

3 D ' ., r'" 't,'il . 1\' ., '· .. (...· .... 

4. D u·ft·,·~, .'t.O: 

5. D IlftJUI~ 'diCr'I. , ': 

4. I' ;J·n;!' /J.',,;I' 

1. D YII1f] (1:) 

2 . D nf] (f)'l h-hv,C :}.'t.'i'ro· (<t') ;JC {,·ne (to) l''''lSC (1'9"')'''IC) 

3. D ,{"If] (n'l 1l:"'V,C :}.'t.'i'ro· (<t') ;JC (dlC' (t·) \''''1 ,(',';'C (I"n/:, .t;'C) 

4. D n U Yl? u o'} 1.'t: \' 6..;1' (n 

5. D \,1''<\C :}.'t.~:ro· (<t') \,'{D·,' n(f]):'· 

5. I' P't· o,.e',:,' 
1. D \,uu·}"!p'.) · IJlt+;;' (r'I.Ii.A) 

2. D uu'}"/r'I;I"1? YAlf', .r:c:e:+ IJlto-"~' 

3. D \''''A P'to ·".<\·v,t 

4 . D "''''1t 

5. D m+ ~,uon,')' 

6. D ro;l'.'t.C 

7. D m'l" ' ~' 

8 . D P'to \'tI'~9n 

9 . D M!]ft J', "!M .. ____ . 
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1. \'h<i:'/';;' .\',9" u16.:/' ;J·"'1"'I. hlf'!' 9"'} J'U(,\ '1.11. JZ.lr}fP;J'('\? 

2 . I'h<]:'/' ?" .~.9" '16."/· un,\',';)'d' ('I'·:n {7l>m·o .\',· h:t>:an';. 9"'} J'U(,\ 'I,ll, ,e.lr}Y';J' ('\ ? 

---~--

3. 1'\ (m:t>: an6,1' '1.11. I'h<i:,/ ';;' .e. 9" 'U.,'/· '/'lmC9"Lm· ;J'O']O']. O.If'! · \';J' 1II1(,\9'·i · 

an.\',·;)'d · (.,..:r) 9"'}.\',·'} ~m' (c,:['m·)? 

3.1. 0 o'l+JZ.(,\ t-:r 
3.2. 0 I-tC(1,v,.t'\"(,\ 

3.3. 0 ~d;'.nl'\"(,\ 

3.4. 0 .. jr. •.• j t· '1' 1'\" (,\ 

3.5 . 0 fl.T,e.6'."II)] " ···} 

3.6. 0 '/,l'J.!','f:·ht\"C·/;S"IJZ..e: 

3.7.0 t,"'1,I'\",v,.T ·} 

3 .8. 0 &ol'\ .. ,v,.1." } 

3.9. 0 n. t· .7' "'I. (,\ 

3.10. 0 ",. c: 0 "'1 JZ.J?: 

3.11 . 0 MS'16(,\ 

3 .1 2. 0 ~,Sll"i6(,\ 

3.13. 0 IIT''':'j6(,\ 

3.14. 0 '/,&",v,. T'} 

3.15. 0 1'\.11 '11'\ JZ."/t\O, __ 

4. ~l ·/II.U MJZ. \"/'nl'l'o+ I'h<i>/'?,' .~.9" "]/,,:/. un.!',';)'I:'/· (,"·T) M"'} ,l'U(,\ mo,v,. ? 

5. 1'\ an J?:;)'L:1: (.I'-'/i) JZ.h <]: 1'\. 'Inc? 

1· 0 '/'1 2· 0 MI<i:III'\ U· 

5.1. 1''''1,h<i:1'\' hlf'1 nmc 9"'} J'U(,\ ·ne 'Inc? _______ . 

6. M,U"} oC}:/' 1'\ "'I,m fl.'". :/. \'h<]:'/'?" .e.9" "//'.:,. UIJ.!',';)'d, (·,.:·n 9"'},{',"} 'Im' (C,:l'cu· )? 

6 .1· 0 0'/, -}- JZ. (,\ t- .T 6.8 . 0 &ol'\",v,.1."} 

6.2· 0 '] C (1 .v,. 1'\" (,\ 6.9 . 0 11, t · .7' "'I. (,\ 

6.3· 0 ~d;(:'I'\"('\ 6. 10. 0 ",·eo"'] JZ..\',' 

6.4· 0 '~(:"'j (",'1' 1'\"('\ 6.1 1. 0 I'\.OS·'j6('\ 

6.5· 0 fl:J' .e.6<;'II)]·1'-'} 6. 12. 0 7,SII"j6(,\ 

6.6· 0 'I JZ..e: (~ ht\" e .J; .I' 'I JZ.,{',' 6.13. 0 'IT''':'j6 (,\ 

6.7· 0 t,"'1fr',v"T'} 6 .14. 0 '1,&o,v,.T'} 

6.15. 0 M '11'\ JZ."/I'\O· _ .. 

7. ~l'/II.U MJZ. I"/ ·(II'M·:/· UIJ.!',';)'d, (an.!',';)'I:,..:}:) M"'} ,l'U(,\ 'I,lL mo ,v, .? ._ 
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l'h<J: ' /~;;' .\'.9" "//,,:/. aog: v'l:i· (.1"+) '/fiC m'pJ? 

1. D (19' 2. D (l,e,I'.M" 

9. 1. (19' hff'l f'h<):-/~ ;;' 1'J'.9" ..,/,.+ on,l'.· v·d· (-j··:n 9"'},I'.·'} '((f) . (c,:cr:m·)? M"'} 

J'uC\ '1. II.? 

1'-/'(ll'I'an'fi:/' 1,It f' -/~ (11'1' on· fi + 'I,ll. 

9.1.1. D "'l,,-,.,eC\ fl.,. ........ D 9.1.8 . /."fl",V,.'C'} . ... . . . 

9.1 .2. D IJcfi,v,.fl"A D 9.1.9 (1, t.;J' "'I. C\ ...... . 

9.1.3. D (d; <;·fl .. C\ D 9 .1.10 "'.Ct't"'l!!..,I'.· 

9.1.4. D ·'ic.···i t·<;· fl .. C\ .. ...... D 9. 1.1 1. fl. t't.'1·'1tC\ 

9.1.5. D f1.T,PJt';''ItH··'} ........ D 9.1 .12 (IS'I"itA 

9.1.6 . D '/ ,PJ,I'.·Cl1fl"C/;J" I,PJ,I'.· ..... ... D 9.1. 13 . '11' ·I'-"itC\ 

9. 1.7. D (I " '7,fl" .",. T '} . . . .. ... D 9. 1.14. ·I./.".""T'} .. ..... .. 

D 9 .1.15. fl.'I '1fl .e·'7flO· __ 

9.2. t't ,mfl.v,"i· f"/fiLm·'} I'h<J>/';;' ,1'.9" ..,/..:/. {7D.I':;)'d· (-1':.1'-) t't.'/'I'~· 1' -/" 110)l'i-

9"I1'}J':/~ 9"'},I';'} '/OC? 

9 .2.1. D f'1"'W 'fi m'm,-i ' 

9 .2.2. D un i'i i'i C\ M;:I~ I' 'fi "i 

9 .2 .3. D UDJ':;)'/.:/· O"'79,'L'f 

9.2.4. D UD.I'.·;)'I:/; MC\t'tt· 

9 .2.5. D 1'9"C 0 0 ;" flm·'f 

9.2 .6. D 9"I1'},!"i' (IC\YI1L "i9" 

9.2 .7 . D f' ;:I~ IIII(J) · on,l';'d' OOD'f"'. ' /; 

9.2 .8 . D f' on S'.: 'I·d· '1';J 

9.2 .9. D 1'1.'1 '1 fl .e '7 MJ-
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10.1 .1. D 
10.1.2. D 
10.1.3. D 
10.1.4. D 
10.1.5. D 
10.1 .6. D 
10.1.7. D 

rfllJ.c n'r'i)' 

r(.\ ·nCj "'f f1f' Uon?" 

rh·llt'I. :'· uon?" 

f1:" C'11 

~,M" 

~,C ,1, Ir }', 'I;f1 

1'\,11 ll t'l }','1t'1O. ________ _ 
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11 .1.2. D \' ~,ll (.\ l1·n .1'. :{. on ""1 fI 
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11 .1.4. D t'I.;J1r 0'J{,(;],f1 0'J·Jl9" 

11.1 .5 . D r~,('\/1('\ onm1' onm'} (In ·,,'lfI 

11 .1.6 . D n·Cj honm"l:" 004l m·n 

11.1 .7. D N 'Il·1' 9"'1(l'f'} Mon(D.t'I~· 

11.1 .8. D M lJt'I }','?t'IO. 
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Annex 4: Informed consent (English) 

Assessment of hypertension treatment pattern at selccted hcalth facilities in Addis Ababa 

and consumption of antihypertensive drugs 

Hello l My name is ____________ and I am part of a team of people who arc 

carrying out a study on " Assessment of hypertension treatment pattern at selected health of 

fac il ities in Addis Ababa and consumption of antihypertensive drugs". The p urpose of this study 

is to bring tangible changes to the ind ividual , famil y and the health f1lcil ity thus contributing a 

great positive role towards the treatment of hypertens ion. 1 would like to ask yo u some questions 

about hypertension and related issues and it will take about 20 minutes. Your response will be 

anonymous. A ll questions are based on your fu ll consent and you have a full right not to answer 

any questio n. All answers are based on your full consent and yo u have a full ri ght not to answer 

any question that you feel stressful. However, we hope that you will participate in thi s study since 

yo ur views are very important. 

As yo u willing to participate in the study? 

Yes ------- No 
----~-----

Name of Data co llector: Signature 

Name of supervi sor: Signature _______ _ 
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Annex 5: Qucstionnairc for exit interview (English) 

Namc of thc health facility ______________ _ 

Code No ________ _ 

Date of interview _________ _ 

A. 

I. Sex I . 0 Male 0 2. Female 

2. Age 

0 Fd ucation J. 

1. 0 Illi terate 

2. 0 Can read & Write 

3. 0 Primary 

4. 0 Secondary 

5. 0 ColiegelUni versity 

4. M ari tal status 

10 Single 

20 Married 

3. 0 Separated 

40 Divo rced 

50 Widowed 

5. Occupation 

1. 0 Government Employee 

20 Private sector employee 

3·0 Sclf Employec 

4·0 Student 

50 House Wife 

6. 0 Mili tary 

70 Retired 

8.0 Unemployed 

90 Other. speci fy ........ . . .. . . . . 
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B. 

I. How long have you been diagnosed as hypertensi ve? 

2. J-IOIN long ha ve been taking antihypertensive medications? 

3. What was/were the anti hypertensive medication/s prescribed for yo u initially at the start of 

yo u diagnosis? 

3·1.0 

3.2·0 

" 0 :l.J. 

3.4. 0 
3.5·0 

3.6·0 

3.7·0 

3.8 · 0 

3.9·0 

Methy ldopa 

Carvedilol 

Ateno lol 

Propranolol 

Spirinolactone 

Hydrochlorothiazide 

Amilodipine 

Felodipine 

Verapami I 

D 
0 1. 

D 
o 
o 
O · 

Furoscmide 

Lisinopril 

Ena lapri l 

Captopri l 

Nifed ipine 

Others, Please specify 

4. For how long have you taken these antihypertensive medication/s li sted abo ve? 

5. We re you paying fo r these antihypertensive medica tion/ s? 

I . 0 Free 20 I was Paying 

5. 1. If you we re paying, how much per month? Eth Birr 

6. What is/are the antihypertensive medication/s yo u are currently taking? 

6.1. 0 Methyldopa 

6.2·0 Carved ilol 

6.3·0 Atenolol 

6.4.0 Propranolol 

6.5·0 Spirinolactone 

6.6 ·0 Hydroch loroth iazide 

6.7·0 Amilodipinc 

6.8·0 Fe lodipine 

6.9· 0 Verapamil 
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01. 

Furosemide 

Lisinopril 

6. 12.0 Enalapril 

6.13.0 Captopril 

6.14. 0 N ifed ipine 

6.15. 0 Others, Please specify ___ _ 



7. For how long have you taken these anti hypertensive medication/s listed above? 

8. Arc yo u paying now for these antihypertensive medication/s? 

1. 0 Free 2.0 J am paying 

5. 1. I r you are paying, how much per month? 

______ Eth Birr 

9. In between from the initiation of antihypel1ensive med ication/s up to present ones, we re there 

any other typed of antihype rtensive medication/s prescri bed for you? 

1. 0 Yes 2.0 No 

9. 1. If yes to the above quest ion, what was/were the antihype rtcnsive l11edication/s 

prescribed? For how long? 

Duration 

9.1.1.0 Methyldopa ___ _ 

9.1.2.0 Carvedilol ____ _ 

9.1.3 .0 Atenolol 

9. 1.4.0 Propranolol ____ _ 

9. 1.5.0 Spi rinolactone ____ _ 

9. 1.6.0 1 Lydrochlorothizide __ 

9.1.7.0 Ami lodipine _____ ._ 

9. 1.8.0 Felod ipine _____ _ 

9.1.9. 0 Verpamill 

Durat ion 

9. 1.1 0 0 Furosemide 

9.2. 1 1. 0 Lisinopril 

9. 1.12.0 Enalapril 

9. 1.1 3.0 Captopril 

9. 1.14. 0 Nifed ip inc ____ _ 

9. 1.15.0 Others, Please Speeify __ 

9.2. What was/ware the reason/ s given for switching the previous antihypertensive 

medication/s to the current one? 

9.2.1. 0 Side effect 

9.2.2.0 Improvement 

9.2.3. 0 Discontinuation 

9.2.4. 0 Failure to respond to drug 

9.2.5.0Change of diagnos is 

9.2.6.0 No reason given 

9.2.7.0 Unavai labi lity of prescribed drug 

9.2.80 Cost of drug 

9.2.9. 0 Others, please specify __ _ 

10. Do you have co morbidity/co morbid ities other than hypertens ion? 

1. Yes 0 20 No 
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10.1 . If yes to the above question, what is/are the co morbidity/co morbiditi es? 

10.1.1. D Diabetes mellitus 

10.1.2. D Cardiovascular di seases 

10.1.3. D Kidney di sease 

10.1.4. D Stroke 

10.1.5. D Asthma 

10 1.6. D Artlu·itis 

10.1.7. D Others, please specify ___ _ 

II. Was advice given in addition to anti hypertensive medication/s? 

1. DYes 2. DNo 
11.1 . If yes to the above question what was/were the adv ices given to yo u? 

11.1.1. D 
11. 1.2. D 
11.1.3. D 
11.1.4. D 
11.1 5 D 

Reduce salt intake 11.1.6. D Restrict coffee consumption 

Lose weight 11.1.7. D Restri ct fatly meal s 

Increase aerobic exercise 11.1.8. D Other, please spccify __ _ 

Quit smoking 

Limit alcohol consumption 

I ha ve fini shed my interview. Thank you very much again for 

yo ur time and cooperation. 
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