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ABSTRACT

INTRODUCTION: Hypertension is a major global health problem with low and middle-income countries bearing
80% hypertension burden and complications. Patients’ awareness contributes to reducing morbidity and mortality.
MATERIALS AND METHODS: 200 hypertensive patients attending medical clinics in National Hospital of Sri
Lanka were evaluated using an interviewer-administered questionnaire. Their body mass index (BMI) and arterial
blood pressure were measured. RESULTS: Mean age was 65 years (SD=+/-9.35) and 37% were males. Most had
hypertension for >5 vyears(64.5%), were educated up to ordinary level(58%) and had symptoms or
complications(65%) at diagnosis. Hypertension-related complications were present in 67%. All received
antihypertensive medications. Majority was aware of risk factors: sedentary lifestyle(70.5%), obesity(58%),
smoking(56%), complications:  myocardial infarction(84%) and stroke(86%) and  non-pharmacological
management: physical activity(78%), smoking cessation(63%), weight reduction(83.5%), salt restriction(84.5%).
Educational level showed significant association with knowledge about risk factors for hypertension: kidney
disease(p=0.01) & emotional factors(p=0.03), complications: myocardial infarction(p=0.02) & stroke(p=0.006),
non-pharmacological management: exercise(p-0.01) & weight reduction(p=0.001), awareness of the target blood
pressure(p<0.000) and their last blood pressure reading(p=0.045). Mean systolic (SBP) and diastolic (DBP) blood
pressure were 147.65mmHg and 87.41mmHg respectively, and 43% had elevated blood pressure. The
majority(54%) were obese or overweight (mean BMI: males=24.65kg/m2, females=22.67kg/m2). Females had
significantly higher SBP(p=0.007) though males had significantly higher BMI(p=0.003). SBP(p=0.004) and
DBP(p=0.002) increased significantly with BMI. CONCLUSIONS: Patients’ knowledge regarding aetiology,
complications and management of hypertension was satisfactory, and was significantly associated with educational
level. Blood pressure and BMI were suboptimal. Improving education and implementing measures for better
management is required in this population.

KEYWORDS: Hypertension Knowledge Educational level South Asian Risk factors.

INTRODUCTION

Hypertension is fast becoming a major global health
problem, with the world population with hypertension
projected to increase to 29% by 2025. Low-income and
middle-income countries bear about 80% of the burden
of hypertension and its complications.’”’ The prevalence
of hypertension varies between 15-35% in urban adult
populations of Asia.’! The prevalence of hypertension in
South Asia, has been reported as 17.9% in Bangladesh,
17.1% in Bhutan, 14.5% in India, 9.3% in Nepal', and
18% in Pakistan.”! Hypertension and stroke occur at a
relatively younger age in Asians.¥! Awareness about the

risk factors of hypertension and about the complications
is poor in Asian countries.®!

Sri Lanka, a developing country in the South Asian
region, has a population of 20.2 million.” Hypertension
is one of the common disorders found in adults in Sri
Lanka with reported prevalence ranging from 23.7 %
to 43.5% population®™, 18.8%-23.4% for men and
19.3%-23.8% for women.®'% |t is expected that an
increasing number of patients in Sri Lanka will be
hospitalised due to hypertension.*!
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Both systolic blood pressure (SBP) and diastolic blood
pressure levels (DBP) are independently related to
ischaemic heart disease, stroke, heart failure and end-
stage renal disease.>*>1314151817 Optimum control of
blood pressure in hypertensive patients is an important
aspect of management, contributing to the reduction in
complications, morbidity and mortality.819202!

Knowledge serves to stimulate compliance of a treatment
regimen. Studies have shown that Good knowledge of
hypertension was independently associated with better
blood pressure control,??® and patients who complied
with their treatment experienced a clinically significant
reduction in blood pressure.??4 Therefore assessment of
knowledge is a crucial element of hypertension control,
but little information is available from developing
countries where hypertension has lately been recognized
as a major health problem. Knowledge about
hypertension and proper control of hypertension will
help to reduce the morbidity and mortality in
hypertensive patients. There is a need to maximize the
efficiency of hypertension prevention and control
programs, so that any delay in achieving effective
hypertension control is minimized in countries
experiencing recent emergence of hypertension as a
major public health problem.?!

The objectives of this study were to describe the patients’
knowledge regarding risk factors, control and
complications of hypertension and to evaluate the
relationship of educational level with knowledge and
disease control among patients treated for hypertension
in medical clinics of an urban tertiary care hospital in Sri
Lanka.

MATERIALS AND METHODS

This study was conducted in out-patient general medical
clinics in National hospital of Sri Lanka, over a period of
4 consecutive months. A series of 200 hypertensive
patients, selected by systematic sampling was
interviewed  using an  interviewer-administered
questionnaire after obtaining informed consent. Body
mass index (BMI) and arterial blood pressure was
assessed at the end of the interview. Ethical clearance for
this study was granted by Ethics Review Committee,
Faculty of Medicine, Colombo, Sri Lanka (No:
EC/08/102).

The questionnaire, the main data collecting instrument
consisted of four parts. First part was structured to
collect the general information of individuals such as
age, gender, ethnicity and educational level. We selected
educational level as marker of socioeconomic status,
because it is reliably recalled, can be easily quantified in
terms of numbers of years, and reverse causation does
not confuse interpretation. Educational level was
categorized in to five groups: No basic education,
primary education, up to ordinary level (O/L), up to
advanced level (A/L) and higher education. Questions in
the second part assessed the hypertension history of the

patient including duration of the disease, mode of
diagnosis, complications of hypertension, presence of
other co-morbidities, presence of family history of
common non-communicable diseases and
pharmacological management of the hypertension. This
information was obtained by the patient and the patients'
medical records. In the third part two series of blood
pressure recordings during the period of last three
months and during three months one year ago were
obtained from the medical records. In the fourth part the
questionnaire assessed the awareness and knowledge
about hypertension.

Current hypertension control was determined from blood
pressure measurement and clinic records. The average of
two BP readings measured twice at an interval of 5 min
was used to measure blood pressure. Blood pressure
measurement obtained during the interview was taken as
the measure of current status of hypertension control.
The two series of blood pressure recordings, obtained
from past medical records were used to assess the blood
pressure control over last one year. The body weight and
height were measured using a stadiometer and balance
beam scale.

Statistical analysis

Statistical analysis was done using SPSS version 18.0.
Continuous data were described using mean and standard
deviation. Categorical data were tabulated as counts and
percentages.  Statistically  significant relationships
between selected binary and categorical data were
assessed using chi-squared statistics.  independent
sample T test and analysis of variance (ANOVA) were
used to analyze the differences among group means
when comparing blood pressure values and BMI.
Significance was considered at 5% level.

RESULTS

In the study participants, mean age was 65 years (SD=+/-
9.35) and 37% were males. Most were of sinhalese
ethnicity (72.5%), had hypertension for >5 years
(64.5%), were educated up to ordinary level (O/L)
examination (58%), had symptoms (41.5%) or
complications (23.5%) at the time of diagnosis and had a
family history of hypertension or hypertension-related
complications. 8% have had no schooling. 6.5% were
smokers. Hypertension related complications were found
in 67%, with ischaemic heart disease in 58% and stroke
in 11.5%. AIll patients received drug treatment for
hypertension. Hypertension was treated in most patients
with angiotensin-converting enzyme inhibitors (ACEI),
followed by beta blockers and diuretics (Table 1).
However, only 64.5% patients claimed to have used all the
medications regularly.

When evaluating the patients’ knowledge, emotional
factors, sedentary lifestyle, obesity, kidney disease and
smoking were identified as risk factors by (89%),
(70.5%), (58%), (36%) and (56%) respectively.
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Myocardial infarction and stroke were identified as
complications by (84%) and (86%) respectively.

Majority of the patients were aware of non-
pharmacological treatment options in the management of
hypertension: physical activity (78%), weight reduction
(83.5%), salt reduction (84.5%) and quitting smoking
(63%). 73.6% stated that antihypertensive treatment is
necessary even when asymptomatic. A high proportion
believed in myths: that patients with hypertension will
always have symptoms (38.5%), patients with
hypertension have too much blood in system (44.5%)
and hypertension can cause cancer (35.5%). Though
(12.5%) were informed of the target blood pressure by
doctor, only (9.5%) were aware of it. Only (11%) were
aware of their last blood pressure reading.

Higher educational level showed significant association
with knowledge about kidney disease (p=0.01) and
emotional factors (p=0.03) as risk factors for
hypertension, myocardial infarction (p=0.02) and stroke
(p=0.006) as possible consequences and exercise (p-

Table 1: Characteristics of the study population

0.01) and weight reduction (p=0.001) as non-
pharmacological treatment methods. The awareness of
the target blood pressure (p<0.000) and their last blood
pressure reading (p=0.045) showed a significant
association with the educational level (Table 2).

Mean systolic blood pressure (SBP) and diastolic blood
pressure (DBP) during the interview was 147.65mmHg
and 87.41mmHg respectively. Elevated SBP and DBP
were found in 88(44%) and 86(43%) respectively. The
majority (54%) of patients were obese (13.5%) or
overweight (40.5%). Mean body mass index (BMI) was
24.65kg/m2 in males and 22.67kg/m2 in females.
Females had significantly higher SBP (p=0.007)
compared to males though males had significantly higher
BMI compared to females (p=0.003). Both SBP
(p=0.004) and DBP (p=0.002) increased significantly
with body mass index. Though a significant increase in
BMI noted in muslims, there was no significant
association of blood pressure or BMI with educational
level (Table 3 and table 4).

Characteristic Number of patients (%)
Ethnicity
Sinhala 145 (72.5)
Tamil 30 (15.0)
Muslim 23 (11.5)
Other 2(1.0)
Educational level
No basic school education 16 (8)
Primary education 45 (23.5)
Up to O/L 116 (58)
AJL and higher education 21 (10.5)
Duration of hypertension
<1 year 10 (5.0)
1-5 years 61 (30.5)
6-10 years 61 (30.5)
>10 years 68 (34.0)
Mode of diagnosis
Incidental finding 61 (30.5)
On routine screening 3(1.5)
Presented with symptoms 83 (41.5)
Presented with complications 53 (26.5)
Presence of family history
Hypertension 93 (46.5)
Diabetes Mellitus 64 (32.0)
Stroke 39 (19.5)
Ischaemic heart disease 50 (25.0)
Hyperlipidaemia 27 (13.3)
Presence of complications
Any complication 134 (67.0)
Ischaemic heart disease 116 (58.0)
Cerebrovascular disease 23 (11.5)
Peripheral vascular disease 5 (2.5)
Chronic kidney disease 5 (2.5)
Hypertensive nephropathy 3 (1.5
Hypertensive retinopathy 2 (L0)
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Co-morbidities

Diabetes mellitus 81 (40.5)
Dyslipidaemia 96 (48.0)
Smoking 13 (6.5)
Antihypertensive drugs prescribed

Beta blockers 92 (46.0)
Diuretics 83 (41.5)
Angiotensin-converting enzyme inhibitors 138 (69.0)
Angiotensin receptor blockers 45 (22.5)
Calcium channel blockers 71 (35.5)

Table: 2 Knowledge about hypertension according to level of education

Educational level

Knowledge on hypertension

No basic

Primary

Up to

A/L & higher

N=200 education | education o/L education Significance
n=16 n=47 n=116 n=21
Health care personnel made patient 1 3 12 9 0.000%*
aware of target BP
Aware of correct target BP 0 2 8 9 0.000**
Aware of correct BP in last visit 1 3 12 6 0.045*
Knowledge on risk factors
Obesity 6 26 71 13 0.318
Kidney disease 1 14 46 11 0.018*
Emotional factors 11 41 106 20 0.039*
Sedentary lifestyle 8 36 87 18 0.087
Smoking 4 23 72 13 0.113
Knowledge on complications
Myocardial infarction 11 36 100 21 0.028*
Stroke 10 38 103 21 0.006*
Nephropathy 4 21 63 12 0.121
Peripheral vascular disease 4 20 62 12 0.114
Retinopathy 8 34 84 16 0.278
Knowledge on non-pharmacological
management
Exercise 7 35 95 19 0.016*
Stress reduction 11 39 106 20 0.050*
Quitting smoking 7 26 74 19 0.076
Quitting alcohol 2 28 70 14 0.001*
Salt restriction 13 40 98 18 0.983
Weight loss 8 39 100 20 0.001**
Knowledge on using treatment without 11 33 84 19 0.305
symptoms
Knowledge on common myths
In hypert_en5|on, headache, nose 5 16 48 8 0.763
bleeds, dizzy spells always present
In hypertension, there is too -
much blood in the body S 14 54 16 0.003
Hypertension causes cancer 3 11 43 14 0.003*

Compared using Chi square test
BP: Blood pressure
*Significant at p<0.05 level

** Significant at p<0.01 level
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Table 3: Comparison of mean blood pressure values with gender, body mass index, ethnicity and educational level

Systolic blood pressure Significance Diastolic blood pressure Significance
147.65 mmHg (SD=20.655) 87.41 mmHg (SD=12.1)
Gender
Male 150.63 - 88.63
Female 142.49 0.007 85.29 0.06
Body mass index
Morbid obese 153.67 91.67
Obese 156.07 91.33
Over weight 150.70 89.85
Normal 142.79 0.004* 84.22 0.002*
Underweight 135.85 80.15
Ethnicity
Sinhala 148.72 87.10
Tamil 142.00 87.07
Muslim 150.26 0.144 90.17 0.66
Other 125.00 83.00
Educational level
No schooling 153.13 90.50
Primary 146.39 86.30 0.699
Up to O/L 147.41 0.729 87.47
AJL and higher education 147.52 87.14

Compared using ANOVA
*Significant at p<0.05 level

Table 4: Comparison of body mass index with gender, ethnicity and educational level

Body mass index | Significance
Gender
Male 24.6542 -
Female 22.6658 0.003
Ethnicity
Sinhala 23.6175
Tamil 23.8444
Muslim 26.2779 -
Other 19.7178 0.038
Educational level
No school 23.6323
Primary 22.9327
Up to O/L 24.2471 0.366
A/L and higher education 24.5275 '

Compared using ANOVA
*Significant at p<0.05 level

DISCUSSION

In the population studied the majority had been
symptomatic or had complications at the time of
diagnosis, had a family history of hypertension or
cardiovascular  disease, or hypertension- related
complications. All received pharmacological treatment
for hypertension.

The study population was in the mid to low
socioeconomic group, as they were attending the largest
tertiary care hospital in the country providing free
services. This is reflected in the education level with the
majority receiving an education below O/L.

Most patients were aware of risk factors, complications
and non-pharmacological treatment options in the

management of hypertension and the need to continue
antihypertensive medication despite lack of symptoms.
Nine of 10 adults in the United States knew that high
blood pressure increases the risk of heart disease, and 3
of 4 knew that high blood pressure is the most significant
risk factor for stroke. ® A Pakistan study showed that
only 42% of the patients who suffered an acute
myocardial infarction had good knowledge about
modifiable risk factors of heart disease.*”! Our findings
are somewhat in between, with the majority being aware
of risk factors and complications of hypertension.

The high awareness in our study regarding appropriate
management options is likely to be due to media
campaign and health education. There could be a lack of
emphasis in health education campaigns dissipating
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myths. The finding that patients with higher education
level had better knowledge regarding risk factors,
complications and management of hypertension,
emphasize the importance of education in prevention and
management of this non-communicable disease.

Blood pressure control was suboptimal (SBP 44% and
DBP 43%) in both genders, and all educational levels.
This is despite the use of standard antihypertensive
medications in 100% of patients. Lack of awareness of
their blood pressure readings and target blood pressure in
approximately 90% of patients and the poor compliance
in one third of patients may contribute to the suboptimal
blood pressure control. Suboptimal blood pressure
control has been found worldwide, ranging from 71%%!
to 53%® in USA, 51% in Malaysia®? and in China,
only 4.1% of hypertensives in urban areas and 1.2% of
hypertensives in rural areas have controlled arterial blood
pressure.®! Cheong et al found that lower educational
level and use of multiple drug therapy was associated
with poor blood pressure control.”® In contrast to our
population, the majority of the general public in USA
with hypertension knew the results of their last blood
pressure measurement; and, most importantly, almost
two-thirds of the identified hypertensives reported that
their  pressures were under control at last
measurement.”® In a study done in Saudi Arabia showed
that the overall compliance rate was 34.2%. Overall
compliance the rate was lower in those aged < 55 years
than older patients (26.2% versus 48.5%; P < 0.001), and
among patients with low literacy rates (30.4% P <
0.001).BY" The reason for poor compliance is not clear
among the Sri lankan study population, but is likely the
lack of time for detailed explanation to individual
patients by healthcare personnel contributed. This is
evident in a systematic review which revealed that
interventions aimed at improving patients’ knowledge of
medications had the greatest potential clinical value in
improving adherence with antihypertensive therapy. %!

The mean BMI was suboptimal among males and
muslim ethnic group the study population. The higher
mean BMI in men (24.65kg/m2) is in contrast to a
population study of over 6000 participants in Sri Lanka
mean BMI was 21.5 kg/m2 (SD = 3.7) in men and 23.3
kg/m? (SD = 4.5 ) in women.™” The higher BMI in this
study may be attributed to including only patients with
hypertension, but it is not clear as to why the men have a
higher mean BMI than women. Obesity and hypertension
are linked to each other, with patients with hypertension
being prone to weight gain and hypertension being more
common among obese patients.*** Cardiovascular risk
In overweight and obese subjects, is significantly
increased only when concomitant hypertension is
present.?*! It is therefore necessary to emphasize on
addressing  weight ~management when treating
hypertension.

Though the educational level was associated with better
knowledge on risk factors, complications and

management methods, the actual blood pressure or BMI
did not have an association with educational level. It is
possible that patients though they have adequate
knowledge regarding the disease, may not be practicing
what they know, eg. Complying with treatment and
adherence to lifestyle modification. This emphasizes the
need for identifying the reasons for this discrepancy in
future studies. Improving health education may lead to
better blood pressure control. As the medical clinics in
this hospital is overcrowded, limited time is available for
doctors to educate patients and reinforce their
knowledge, the use of media and preventive healthcare
services could be made use of to improve health
education in patients.

CONCLUSIONS

A high proportion of patients with hypertension
attending medical clinics, have co-morbidities and
complications. Patients’ knowledge regarding many
aspects of aetiology, complications and management of
hypertension was satisfactory, and was significantly
associated with educational level. Blood pressure and
BMI were suboptimal. Improving education, awareness
of their blood pressure readings and target blood pressure
and drug compliance as well as implementing measures
for better management is required in this population.

ACKNOWLEDGEMENTS: The authors wish to thank
the patients who participated in this study.

FUNDING: None.

REFERENCES

1. Kearney PM, Whelton M, Reynolds K, Munter P,
Whelton PK, He J. Global burden of hypertension:
analysis of worldwide data. Lancet, 2005; 365: 217-
23.

2. Lawes CM, Vander Hoorn S, Rodgers A;
International Society of Hypertension. Global
burden of blood-pressure-related disease, 2001.
Lancet, 2008; 371: 1513-18.

3. Singh RB,Suh IL, Singh VP, Chaithiraphan
S, Laothavorn P, Sy RG, Babilonia NA, Rahman
AR, Sheikh S, Tomlinson B, Sarraf-Zadigan N.
Hypertension and stroke in Asia: prevalence, control
and strategies in developing countries for
prevention. J Hum Hypertens, 2000; 14(10-11): 749-
63.

4. World Health Organization. Chronic diseases and
health promotion: STEPS country reports; 2013.
Auvailable
from:http://www.who.int/chp/steps/reports/en/index.
html

5. Saleem F, Hassali AA, Shafie AA. Hypertension in
Pakistan: time to take some serious action. Br J Gen
Pract: J R College Gen Pract, 2010; 60: 449-50.

6. Jafary FH, Aslam F, Mahmud H, Waheed A, Shakir
M, Afzal A, Qayyum MA, Akram J, Khan IS, Haque
IU. Cardiovascular health knowledge and behavior
in patient attendants at four tertiary care hospitals in

WWW.ejpmr.com

647



http://www.ncbi.nlm.nih.gov/pubmed/?term=Singh%20RB%5BAuthor%5D&cauthor=true&cauthor_uid=11095165
http://www.ncbi.nlm.nih.gov/pubmed/?term=Suh%20IL%5BAuthor%5D&cauthor=true&cauthor_uid=11095165
http://www.ncbi.nlm.nih.gov/pubmed/?term=Singh%20VP%5BAuthor%5D&cauthor=true&cauthor_uid=11095165
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chaithiraphan%20S%5BAuthor%5D&cauthor=true&cauthor_uid=11095165
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chaithiraphan%20S%5BAuthor%5D&cauthor=true&cauthor_uid=11095165
http://www.ncbi.nlm.nih.gov/pubmed/?term=Laothavorn%20P%5BAuthor%5D&cauthor=true&cauthor_uid=11095165
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sy%20RG%5BAuthor%5D&cauthor=true&cauthor_uid=11095165
http://www.ncbi.nlm.nih.gov/pubmed/?term=Babilonia%20NA%5BAuthor%5D&cauthor=true&cauthor_uid=11095165
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rahman%20AR%5BAuthor%5D&cauthor=true&cauthor_uid=11095165
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rahman%20AR%5BAuthor%5D&cauthor=true&cauthor_uid=11095165
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sheikh%20S%5BAuthor%5D&cauthor=true&cauthor_uid=11095165
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tomlinson%20B%5BAuthor%5D&cauthor=true&cauthor_uid=11095165
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sarraf-Zadigan%20N%5BAuthor%5D&cauthor=true&cauthor_uid=11095165
http://www.ncbi.nlm.nih.gov/pubmed/11095165
http://www.who.int/chp/steps/reports/en/index.html
http://www.who.int/chp/steps/reports/en/index.html

Atapattu et al.

European Journal of Pharmaceutical and Medical Research

10.

11.

12.

13.

14.

15.

16.

17.

18.

Pakistan — a cause for concern. BMC public health,
2005; 5: 124.

Department of Census and Statistics Sri Lanka.
Census of population and housing 2012. Available
from:
http://www.statistics.gov.lk/PopHouSat/CPH2011/P
ages/Activities/Reports/CPH_2012_5Per_Rpt.pdf
Katulanda P, Ranasinghe P, Jayawardena
R, Constantine GR, Rezvi Sheriff MH, Matthews
DR. The prevalence, predictors and associations of

hypertension in Sri Lanka: a cross-sectional
population based national survey. Clin Exp
Hypertens, 2014; 36(7): 484-91.

Mendis S, Ranasinghe P, Dharmasena BD.

Prevalence of hypertension in Sri Lanka. A large
population study in the central province. Public
Health, 1988; 102(5): 455-462.

Wijewardena K, Mohideen MR, Mendis S,
Fernando DS, Kulathilaka T, Weerasekara D,
Uluwitta P. Prevlance of hypertension, diabetes and
obesity: baseline findings of a population based
survey in four provinces in Sri Lanka. Ceylon Med
J, 2005; 50: 62-70.

Premaratne R, Amarasinghe A, Wickremasinghe
AR. Hospitalisation trends due to selected non-
communicable diseases in Sri Lanka, 2005-2010.
Ceylon Med J, 2005; 50(2): 51-4.

Lawes CMM, Rodgers A, Bennett DA, Parag V, Suh
I, Ueshima H, MacMahon S; Asia Pacific Cohort
Studies  Collaboration. Blood pressure and
cardiovascular disease in the Asia Pacific region. J
Hypertens, 2003; 21(4): 707-16.

Carretero OA, Oparil S. Essential hypertension. Part
I: definition and etiology. Circulation, 2000; 101:
329-35.

Tedla FM, Brar A, Browne R, Brown C.
Hypertension in  Chronic  Kidney Disease:
Navigating the Evidence. Int J Hypertens, 2011;
(2011): 9. Available from:
http://www.hindawi.com/journals/ijhy/2011/132405/
Klag MJ, Whelton PK, Randall BL, Neaton JD,
Brancati FL, Ford CE, Shulman NB, Stamler J.
Blood pressure as a cardiovascular risk factor:
prevention and treatment. JAMA, 1996; 275: 1571-
6.

Klag MJ, Whelton PK, Randall BL, Neaton JD,
Brancati FL, Ford CE, Shulman NB, Stamler J.
Blood pressure and end-stage renal disease in men.
N Engl J Med, 1996; 334: 13-8.

Levy D, Larson MG, Vasan RS, Kannel WB, Ho
KK. The progression from hypertension to
congestive heart failure. JAMA, 1996; 275: 1557-
62.

Gu Q, Burt VL, 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. Circulation,
2012; 126: 2105-2114.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Wright Jr JT, Bakris G, Greene T, Agodoa LY,
Appel LJ, Charleston J, Cheek D, Douglas-
Baltimore JG, Gassman J, Glassock R, Hebert L.
Effect of blood pressure lowering and
antihypertensive drug class on progression of
hypertensive kidney disease: results from the AASK
trial. JAMA, 2002; 288(19): 2 421-31.

Chobanian AV, Bakris GL, Black HR, Cushman W
C, Green LA, lzzo JL Jr., JonesDW, Materson BJ, O
paril S, Wright JT Jr., Roccella EJ ; Joint National
Committee on Prevention, Detection, Evaluation,
and Treatment of High Blood Pressure. National
Heart, Lung, and Blood Institute; National High
Blood Pressure Education Program Coordinating
Committee. Seventh report of the Joint National
Committee on Prevention, Detection, Evaluation,
and Treatment of High Blood Pressure.
Hypertension, 2003; 42: 1206-1252.

Briasoulis A, Agarwal V, Tousoulis D, Stefanadis C.
Effects of antihypertensive treatment in patients over
65 years of age: A meta-analysis of randomised
controlled studies. Heart, 2014; 100(4): 317-23.
Maginga J, Guerrero M, Koh E, Holm Hansen C,
Shedafa R, Kalokola F, Smart LR, Peck RN.
Hypertension Control and Its Correlates Among
Adults Attending a Hypertension Clinic in Tanzania.
J Clin Hypertens (Greenwich), 2016; 18: 207-216.
Gwadry-Sridhar FH, Manias E, Lal L, etal. Impact
of interventions on medication adherence and blood
pressure control in patients with essential
hypertension: a systematic review by the ISPOR
medication adherence and persistence special
interest group. Value Health, 2013; 16: 863-871.
Morris  AB, Li J, Kroenke K, Bruner-England
TE, Young JM, Murray MD. Factors associated with
drug adherence and blood pressure control in
patients with hypertension. Pharmacotherapy, 2006;
26(4): 483-92.

Aubert L, Bovet P, Gervasoni J, Rwebogora A,
Waeber B, Paccaud F. Knowledge, Attitudes, and
Practices on Hypertension in a Country in
Epidemiological Transition.Hypertension, 1998; 31.
1136-1145.

Roccella EJ, Bowler AE, Ames MV, Horan MJ.
Hypertension knowledge, attitudes, and behavior:
1985 NHIS findings. Public Health Rep., 1986;
101(6): 599-606.

Khan MS, Jafary FH, Jafar TH, Faruqui AM, Rasool
SI, Hatcher J, Chaturvedi N.Knowledge of
modifiable risk factors of heart disease among
patients with acute myocardial infarction in Karachi,
Pakistan: a cross sectional study. BMC Cardiovasc
Disord, 2006; 6: 18.

Mulrow PJ. Detection and control of hypertension in
the population: the United States experience. Am J
Hypertens, 1998; 11: 744-746.

Cheong A, Sazlina S, Tong S, Azah A, Salmiah S.
Poor blood pressure control and its associated
factors among older people with hypertension: A
cross-sectional study in six public primary care

WWW.ejpmr.com

648



http://www.statistics.gov.lk/PopHouSat/CPH2011/Pages/Activities/Reports/CPH_2012_5Per_Rpt.pdf
http://www.statistics.gov.lk/PopHouSat/CPH2011/Pages/Activities/Reports/CPH_2012_5Per_Rpt.pdf
http://www.ncbi.nlm.nih.gov/pubmed/?term=Katulanda%20P%5BAuthor%5D&cauthor=true&cauthor_uid=24433043
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ranasinghe%20P%5BAuthor%5D&cauthor=true&cauthor_uid=24433043
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jayawardena%20R%5BAuthor%5D&cauthor=true&cauthor_uid=24433043
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jayawardena%20R%5BAuthor%5D&cauthor=true&cauthor_uid=24433043
http://www.ncbi.nlm.nih.gov/pubmed/?term=Constantine%20GR%5BAuthor%5D&cauthor=true&cauthor_uid=24433043
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rezvi%20Sheriff%20MH%5BAuthor%5D&cauthor=true&cauthor_uid=24433043
http://www.ncbi.nlm.nih.gov/pubmed/?term=Matthews%20DR%5BAuthor%5D&cauthor=true&cauthor_uid=24433043
http://www.ncbi.nlm.nih.gov/pubmed/?term=Matthews%20DR%5BAuthor%5D&cauthor=true&cauthor_uid=24433043
http://www.ncbi.nlm.nih.gov/pubmed/24433043
http://www.ncbi.nlm.nih.gov/pubmed/24433043
http://www.sciencedirect.com/science/article/pii/S0033350688800830
http://www.sciencedirect.com/science/article/pii/S0033350688800830
http://www.sciencedirect.com/science/article/pii/S0033350688800830
http://www.sciencedirect.com/science/journal/00333506
http://www.sciencedirect.com/science/journal/00333506
http://www.sciencedirect.com/science/journal/00333506/102/5
http://www.ncbi.nlm.nih.gov/pubmed/?term=Parag%20V%5BAuthor%5D&cauthor=true&cauthor_uid=12658016
http://www.ncbi.nlm.nih.gov/pubmed/?term=Suh%20I%5BAuthor%5D&cauthor=true&cauthor_uid=12658016
http://www.ncbi.nlm.nih.gov/pubmed/?term=Suh%20I%5BAuthor%5D&cauthor=true&cauthor_uid=12658016
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ueshima%20H%5BAuthor%5D&cauthor=true&cauthor_uid=12658016
http://www.ncbi.nlm.nih.gov/pubmed/?term=MacMahon%20S%5BAuthor%5D&cauthor=true&cauthor_uid=12658016
http://www.ncbi.nlm.nih.gov/pubmed/?term=Asia%20Pacific%20Cohort%20Studies%20Collaboration%5BCorporate%20Author%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Asia%20Pacific%20Cohort%20Studies%20Collaboration%5BCorporate%20Author%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Klag%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=7494564
http://www.ncbi.nlm.nih.gov/pubmed/?term=Whelton%20PK%5BAuthor%5D&cauthor=true&cauthor_uid=7494564
http://www.ncbi.nlm.nih.gov/pubmed/?term=Randall%20BL%5BAuthor%5D&cauthor=true&cauthor_uid=7494564
http://www.ncbi.nlm.nih.gov/pubmed/?term=Neaton%20JD%5BAuthor%5D&cauthor=true&cauthor_uid=7494564
http://www.ncbi.nlm.nih.gov/pubmed/?term=Brancati%20FL%5BAuthor%5D&cauthor=true&cauthor_uid=7494564
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ford%20CE%5BAuthor%5D&cauthor=true&cauthor_uid=7494564
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shulman%20NB%5BAuthor%5D&cauthor=true&cauthor_uid=7494564
http://www.ncbi.nlm.nih.gov/pubmed/?term=Stamler%20J%5BAuthor%5D&cauthor=true&cauthor_uid=7494564
http://www.ncbi.nlm.nih.gov/pubmed/?term=Klag%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=7494564
http://www.ncbi.nlm.nih.gov/pubmed/?term=Whelton%20PK%5BAuthor%5D&cauthor=true&cauthor_uid=7494564
http://www.ncbi.nlm.nih.gov/pubmed/?term=Randall%20BL%5BAuthor%5D&cauthor=true&cauthor_uid=7494564
http://www.ncbi.nlm.nih.gov/pubmed/?term=Neaton%20JD%5BAuthor%5D&cauthor=true&cauthor_uid=7494564
http://www.ncbi.nlm.nih.gov/pubmed/?term=Brancati%20FL%5BAuthor%5D&cauthor=true&cauthor_uid=7494564
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ford%20CE%5BAuthor%5D&cauthor=true&cauthor_uid=7494564
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shulman%20NB%5BAuthor%5D&cauthor=true&cauthor_uid=7494564
http://www.ncbi.nlm.nih.gov/pubmed/?term=Stamler%20J%5BAuthor%5D&cauthor=true&cauthor_uid=7494564
http://www.ncbi.nlm.nih.gov/pubmed/?term=Levy%20D%5BAuthor%5D&cauthor=true&cauthor_uid=8622246
http://www.ncbi.nlm.nih.gov/pubmed/?term=Larson%20MG%5BAuthor%5D&cauthor=true&cauthor_uid=8622246
http://www.ncbi.nlm.nih.gov/pubmed/?term=Vasan%20RS%5BAuthor%5D&cauthor=true&cauthor_uid=8622246
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kannel%20WB%5BAuthor%5D&cauthor=true&cauthor_uid=8622246
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ho%20KK%5BAuthor%5D&cauthor=true&cauthor_uid=8622246
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ho%20KK%5BAuthor%5D&cauthor=true&cauthor_uid=8622246
http://www.ncbi.nlm.nih.gov/pubmed/?term=Briasoulis%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23813846
http://www.ncbi.nlm.nih.gov/pubmed/?term=Agarwal%20V%5BAuthor%5D&cauthor=true&cauthor_uid=23813846
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tousoulis%20D%5BAuthor%5D&cauthor=true&cauthor_uid=23813846
http://www.ncbi.nlm.nih.gov/pubmed/?term=Stefanadis%20C%5BAuthor%5D&cauthor=true&cauthor_uid=23813846
http://hyper.ahajournals.org/search?author1=Line+Aubert&sortspec=date&submit=Submit
http://hyper.ahajournals.org/search?author1=Pascal+Bovet&sortspec=date&submit=Submit
http://hyper.ahajournals.org/search?author1=Jean-Pierre+Gervasoni&sortspec=date&submit=Submit
http://hyper.ahajournals.org/search?author1=Anne+Rwebogora&sortspec=date&submit=Submit
http://hyper.ahajournals.org/search?author1=Bernard+Waeber&sortspec=date&submit=Submit
http://hyper.ahajournals.org/search?author1=Fred+Paccaud&sortspec=date&submit=Submit

Atapattu et al.

European Journal of Pharmaceutical and Medical Research

30.

3L

32.

33.

34.

clinics in Malaysia. Malays Fam Physician, 2015;
10(1): 19-25.

Ueshima H, Zzhang XH, Choudhury SR.
Epidemiology of hypertension in China and Japan. J
Hum Hypertens, 2000; 14: 765-769.

Al-Sowielem LS, Elzubier AG. Compliance and
knowledge of hypertensive patients attending PHC
centres in Al-Khobar, Saudi Arabia. East Mediterr
Health J, 1998; 4(2): 301-307.

Julius S, Valentini M, Palatini P. Overweight and
hypertension: a 2-way street? Hypertension, 2000;
35: 807-13.

Krauss RM, Winston M, Fletcher BJ, Grundy SM.
Obesity: impact on cardiovascular disease.
Circulation, 1998; 98: 1472-6.

Thomas F, Bean K, Pannier B, Oppert JM, Guize L,
Benetos A. Cardiovascular mortality in overweight
subjects: the key role of associated risk factors.
Hypertension, 2005; 46: 654-9.

WWW.ejpmr.com

649



http://www.ncbi.nlm.nih.gov/pubmed/?term=Thomas%20F%5BAuthor%5D&cauthor=true&cauthor_uid=16157786
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bean%20K%5BAuthor%5D&cauthor=true&cauthor_uid=16157786
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pannier%20B%5BAuthor%5D&cauthor=true&cauthor_uid=16157786
http://www.ncbi.nlm.nih.gov/pubmed/?term=Oppert%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=16157786
http://www.ncbi.nlm.nih.gov/pubmed/?term=Guize%20L%5BAuthor%5D&cauthor=true&cauthor_uid=16157786
http://www.ncbi.nlm.nih.gov/pubmed/?term=Benetos%20A%5BAuthor%5D&cauthor=true&cauthor_uid=16157786

