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Abstract 
Objectives: To determine the prevalence of uncontrolled hypertension among Yemeni hypertensive patients on treatment. 

Methods: Cross sectional study was conducted among hypertensive adult patients presented to a private cardiac center in Sana’a from January to 

December 2016. All adult patients diagnosed to have hypertension for at least 3 months prior to the interview were included in this study. Each 

patient was clinically examined by training doctor on arrival to clinic and then every 3 months. The examination included; personal history, blood 

pressure, and through cardiovascular examination and recorded. Demographic data, special habits, body mass index, medication used and other 

laboratory data were registered. Collected data was coded and enter into Pc for statistical analysis. 

Results: The total number of patient with hypertension (HTN) presented into Cardiac Centre were 277. Of them 187 (67.5%) Were males and 90 

(32.5%) were females, their age was ranged from 27 to 100 year with mean age of 57.5 ± 12.3. 

61 patients (22.0%) had stage I hypertension (HTN) and stage II (HTN) was found in 182 Patients (65.7%). Of the total cases target BP 

controlled was achieved in 34 patients (12.3%). Several risk factors have been significantly associated with uncontrolled hypertension and these 

were; ischemic heart disease, elder age, left ventricular hypertrophy and renal impairment. There were no significant association between 

uncontrolled hypertension and other variables (Gender, Qat chewing, BMI, duration of hypertension and associated disease as diabetes mellitus, 

Cerebrovascular accident, medications & blood cholesterol level). 

Conclusion: Prevalence of uncontrolled hypertension was high in individuals with concomitant hypertension and comorbidity factors. IHD, renal 

impairment aging and left ventricular hypertrophy are the most important determinants of uncontrolled hypertension. 

Keywords: Uncontrolled hypertension, Comorbidity diseases, Yemen. 

Abbreviations: SBP-Systolic Blood Pressure, DBP-Diastolic Blood Pressure, ACEI-Angiotensin Converting Enzyme Inhibitor, CCB-Calcium Channel 

Blocker, BB-Beta Blocker. 

 

Introduction 
 

Hypertension is a prevalent predictor of cardiovascular problems and 

considers a leading risk factor for mortality worldwide especially in 

low- and middle-income countries [1]. It is estimated to have caused 

9.4 million deaths and 7% of disease burden-as measured in DALYs-in 

2010 [2]. According to WHO, the global prevalence of hypertension in 

2014 among adults aged≥18 years was around 22% with the highest 

prevalence was in Africa 30% and the lowest was in the Region of the 

Americas 18%. Males had slightly higher prevalence of hypertension 

than females [2]. 

 

Approximately one billion persons are living with uncontrolled 

hypertension worldwide [3]. In spite of intensive medical treatment, 

hypertension often remains uncontrolled in general practice. 

Uncontrolled hypertension is the major cause of heart failure in 

females and numbers two of most common cause heart failure in males 

[4]. It accounts for 40% of deaths from ischemic heart disease and 51%  

 

 

 

 

of all stroke deaths worldwide [4,5]. Uncontrolled hypertension can 

also cause myocardial infarction, stroke, congestive heart failure, end- 

Stage renal disease, peripheral vascular disease, and retinal blood 

vessels damage [4-7].  

 

Control of hypertension is associated with low probability of 

hypertension’s complication. A drop in systolic blood pressure of 10 

mmHg is associated with 22% drooping in coronary heart disease, 41% 

drooping in stroke [8], and a 41-46% drooping in cardio metabolic 

mortality [9]. The prevalence of controlled hypertension differs from 

one country to another. It was reported in 6.6% of the hypertensive 

cases in India [10], 11.8% in China [11], 19.9% in Romania [12], 

15.8% in Iran [13] and 37% in Saudi Arabia [14], 52.5% in Panama 

[15] and 46.5% in United States [16]. 

 

 There are many reported risk factors related to poor BP control; 

cigarette smoking, bad socio-economic status, lifestyle, male sex, old 
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age obesity and poor compliance to antihypertensive drugs [11,17,18]. 

Non-adherence to anti-hypertensive influences its effectiveness and 

increase the possibility of uncontrolled hypertension and the 

subsequent complications such as stroke and ischemic heart diseases 

[18]. Presence of co-morbidities and intake of less aggressive treatment 

were significant barriers of controlling blood pressure [19]. The aim of 

the study was to determine the prevalence of uncontrolled hypertension 

among adult Yemeni patients and to identify the associated risk factors. 

 

Patients and Methods 
 

This cross-sectional study involved adult patients consecutively 

presented to Cardiac Centre (CC) in Sana’a with uncontrolled 

hypertension during 2016. This center serves large number of 

population from all areas of the Republic of Yemen. Uncontrolled 

hypertension is defined as an average systolic blood pressure ≥140 

mmHg or an average diastolic blood pressure ≥90 mmHg, among those 

who are under anti-hypertensive treatment. Inclusion and Exclusion 

Criteria. All patients aged 18 year or more who diagnosed as having 

hypertension for at least three months prior to attending   to the Centre 

and he/she under treatment were included in this study. Newly 

diagnosed patients who have been taking antihypertensive treatment 

for less than one month were excluded from the study. 

 

All patients were subjected to through clinical examination including; 

blood pressure measurement, laboratory investigations such as 

hemoglobin, serum creatinine, serum electrolytes lipid profile ECG and 

echocardiogram. Other data such as age, sex, special habits, and 

duration of hypertension, type of treatment and weight and height were 

enquired about and recorded. We asked patient to come after 3 months 

for follow up and investigation was repeated. 

 

Definition:  We considered control hyper tension if: Systolic 120-139 

mm Hg, diastolic 80-89 mm Hg. 

Stage 1: Hyper tension if Systolic 140-159 mm Hg, diastolic 90-99 

mm Hg. 

Stage 2: Hyper tension if Systolic 160 mm Hg or greater, diastolic 100 

mm Hg or greater. 

 

 Data Analysis: All data was coded entered in to PC.  And analyzed by 

SPSS program version 22. Frequency (%) was used to describe the 

qualitative variables. Quantitative variables were described by mean 

and standard deviation as the data were normally distributed. Chi- 

square (Chi-square and Chi-square with Yate correction) tests were 

used to show the significant of association between the outcome and 

other independent variables. P-values of <0.05 were considered 

significant. 

 

Ethical Consideration: Permission to conduct this study was granted 

by Arab Board of Medical in particular the Research Committee. 

 

Results 
 

A total number of hypertensive patients participated in this study was 

277. There were 187 (67.5%) males and 90 (32.5%) females. Age of 

the patients ranged from 27 to 100 year and main age 57.5 year ± 12.3.  

The general characters of the patients are illustrated in Table 1. 

 

Among the total patients, 31 (11.2%) were current smokers and 176 

(63.5%) were Qat (Chat) chewers. Body mass index in 144 (52%) 

patients, either they were overweight 91(32,9%) or found to be obese 

53(19.1%). 

 

Uncontrolled blood pressure were found in 243 patients  of them  61 

patients(22.0%)  had  stage I hypertension ( HTN) and 182 

Patients(65.7%) were in  stage II ( HTN). The pattern of uncontrolled 

hyper tension is shown in Table 2. 

 

 

 

Variable 

  
NO. % 

Age (year) Main ± 

  

 

57.5 12.3 

  Gender 

    · Male 

  

187 67.5 

· Female 

  

90 32.5 

Smoking 

    · Yes 

  

31 11.2 

· No 

  

231 83.4 

· Ex 

  

15 5.4 

Qat chewing 

    · Yes 

  

176 63.5 

· No 

  

93 33.6 

· Ex 

  

8 2.9 

BMI (kg/m2) 

    · Underweight 

  

4 1.4 

· Normal 

  

129 46.6 

· Obesity 

  

53 19.1 

Table 1: General characteristics of the patients presented with 

hypertension (n=277). 

 

Blood pressure  Freq. % 

Stage        

  Stage 1 (SBP≥140<160   (DBP≥ 

90 - <100) 

61 22 

  Stage 2 (SBP ≥160   (DBP≥100) 182 65.7 

  Controlled hypertension  34 12.3 

Pattern       

  High SBP /High DBP 202 72.9 

  High SBP /Normal or low DBP 31 11.2 

  High DBP /Normal or low SBP 10 3.6 

  Normal hypertension  

controlled 

34 12.3 

Table 2: Stages and pattern of uncontrolled hypertension among study 

patients (243). 

 

In this study, the prevalence of uncontrolled hypertension was 243 

(87.7%). Most of the hypertensive patients in this study took combined 

antihypertensive drugs 124 (51.0%), the combination either two drugs 

which represented 93 (38.3%) or more than two drugs 31 (12.7%). 

However, 119 cases were used one drug only Table 3.  

 

Those patients   who achieved target BP (<140/90 mmHg) were 34 

(12.3 %) Patients. Of whom 18 patients (53.0%) were under 2 

medications & 16(47. 0%) on mono-therapy. The most common 

combined therapy were ACEI + Diuretic and the most common 

prescribed mono-therapy was ACEI then Beta blocker drugs in both 

groups. The classes of antihypertensive agents had no influence on the 

blood pressure controlled. 

 

Associated comorbidity and risk factors with uncontrolled 

hypertension patients is shown in Table 4.  Elder patients with age 

more than 65 years, IHD, LVH, high creatinine level, found to be 

significant risk factors for uncontrolled hyper tension with P value 

(0.031, 0.015, 0.010 and 0.041) respectively.  

 

There were no significant association between uncontrolled 

hypertension and other variables (gender, Qat chewing, BMI, duration 

of hypertension, associated diseases, DM, CVA, medication and blood 

cholesterol level as shown in Table 4. 
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Variables Uncontrolled  HTN 243 P-value 

Number of drugs  0.061 

1 119 (49.0%)  

2 93 (38.3%)  

≥ 3 31 (12.7%)  

Classes of drugs (One drug only)  0.074 

ACEI 46 (38.7%)  

Diuretic 06 (05.0%)  

ARB 12 (10.1%)  

Beta Blocker 32 (26.9%)  

 

 

  

CCB 23 (19.3%)  

Combination two drugs (93)  0.528 

Diuretic +one of other drugs 57(61.3%)  

ACEI +BB. 36 (38.7%)  

Thiazide + ACEIs + Ca-Blockers 

0r any combinations 

31(19.3 %)  

Table 3: Distribution of uncontrolled hypertensive patients by   antihypertensive drugs. 

 

Variable Uncontrolled Controlled p-value 

  

Freq. % Freq. % 

 Age (year) 

     

0.031 

 

<65 163 84.9 29 15.1 

 

 

≥ 65 80 94.1 5 5.9 

 Gender 

     

0.709 

 

Male 165 88.2 22 11.8 

 

 

Female 78 86.7 12 13.3 

 Smoking 

     

0.032 

 

Yes 23 74.2 8 25.8 

 

 

No 220 89.4 26 10.6 

 Qat chewing 

     

0.362 

 

Yes 152 86.4 24 13.6 

 

 

No 91 90.1 10 9.9 

 BMI 

     

0.394 

 

Underweight/Normal 119 89.5 14 10.5 

 

 

 verweight /Obesity 124 86.1 20 13.9 

 Duration of hypertension/year 

    

0.862 

 

<10 203 87.9 28 12.1 

 

 

≥ 10 40 87 6 13 

 Associated diseases 

IHD 

     

0.015 

 

Yes 16 69.6 7 30.4 

 

 

No 227 89.4 27 10.6 

 DM 

     

0.113 

 

Yes 49 94.2 3 5.8 

 

 

No 194 86.2 31 13.8 

 CVA 

     

1 

 

Yes 13 86.7 2 13.3 

 

 

No 230 87.8 32 12.2 

 Medication 

     

0.834 

 

Single 119 88.1 16 11.9 

 

 

Combination 124 87.3 18 12.7 

 LVH 

     

0.01 

 

Yes 193 89.4 23 10.6 

 

 

No 22 71 9 29 

 Creatinine 

     

0.041 

 

High 112 91.8 10 8.2 

 

 

Normal 121 83.4 24 16.6 

 Cholesterol 

     

1 

 

Hypercholesterolemia 4 80 1 20 

 

 

Normal 194 89 24 11 

 Table 4: Association between comorbidity and risk factors with uncontrolled hypertension patients. 
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Discussion 
 

In this study we found that, only 34 (12.3 %)   of patients their blood 

pressure have been controlled and achieved target BP (<140/90 

mmHg). This figure was less than the previous reported from 

neighbors countries such as   Oman, Saudi  Arabia & Bahrain, they 

reported ((39%), 25% and 16.5%) respectively [20-22]. Globally 

hypertension  control  rates  vary from one country  to  another  ranging 

as low as 5.4% in Korea to as high as  58% in Barbados  which clearly  

demonstrate the world wide  difficulty in achieving satisfactory blood 

pressure control [23].  

 

There are numerous potential reasons for low rates of BP  control in 

our patients among these could be, poor access to health care, 

unaffordable to pay  medications & lack of adherence with long term   

therapy  for a condition  that is usually  asymptomatic [24]. Moreover, 

the immediate benefit of the therapy may be not obvious to the patients   

and make patient redundant to continue with drugs. Other reason the 

drug may interferers with the patient‘s quality of life. 

 

Our study the majority (87%) of hypertensive patients failed to reach 

the targeted BP goals and exposed patients to the risk of heart attack, 

strokes and other hypertension related disease with consequent    

impact on morbidity and mortality [25]. Wong et al(2003),estimated  

that  control of hypertension to levels recommended by the JNC could 

prevent 19-50% to coronary  heart disease  events in men and 31-57% 

of coronary  heart disease events in women  depending on the BP  

achieved [26]. So that, substantial number of cardiovascular events can 

be prevented by improving BP control. 

 

Despite that most of our patients were taking 2 or more medications 

and their counterpart were taking mono-therapy, the controlled blood 

pressure in both groups had no significant difference. This  finding  

seem  to be contradicted  with what was  concluded by major clinical 

trial that effective BP control is better  achieved with 2 or more  

antihypertensive medications for most patients [27,28]. Reality our 

patients who were under two medications were most of them had left 

ventricular hypertrophy which may reflect longstanding uncontrolled 

hypertension or other comorbidity diseases which may play negative 

role in controlling blood pressure.  

 

In this study we found positive association between left ventricular 

hypertrophy, renal impairment and uncontrolled hypertension, this 

result coincide with reports from other studies [29]. However, ischemic 

heart disease was found to be relatively associated with better BP 

control, such a positive effect was observed by other studies as well 

[30,31]. This result might be explained by better compliance in those 

patients or more aggressive treatment they received.  

 

Conclusion 
 

Hypertension was not adequately controlled in the majority of the 

treated patients. Comorbidity diseases such as renal impairment, left 

ventricular hypertrophy and ageing found to be associated factors for 

uncontrolled hyper tension. 

 

 Recommendation 
 

1. Further effort is needed from attendant physicians to explain the 

major complications of uncontrolled hypertension to the patient & his 

family to support the patient compliance to his medications.   

2. Country wide study is needed to identify those patients with 

uncontrolled hypertension and to develop National hypertension 

control program. 

 

 

Limitations 
 

Important limitation in our study were difficulty in convincing the 

patient for regular follow up and recurrent visit because significant 

number of patient were coming from outside Sana a city. 
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