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Background: Poor adherence has been identified as the main cause of failure to control hypertension. Poor

adherence to antihypertensive treatment is a significant cardiovascular risk factor, which often remains

unrecognized. There are no previous studies that examined adherence with antihypertensive medication or the

characteristics of the non-adherent patients in Bangladesh.

Objective: This paper aims to describe hypertension and factors affecting adherence to treatment among

hypertensive persons in rural Bangladesh.

Design: The study population included 29,960 men and women aged 25 years and older from three rural demo-

graphic surveillance sites of the International Center for Diarrheal Disease Research, Bangladesh (icddr,b): Matlab,

Abhoynagar, and Mirsarai. Datawas collected by a cross-sectional design on diagnostic provider, initial, and current

treatment. Discontinuation of medication at the time of interview was defined as non-adherence to treatment.

Results: The prevalence of hypertension was 13.67%. Qualified providers diagnosed only 53.5% of the

hypertension (MBBS doctors 46.1 and specialized doctors 7.4%). Among the unqualified providers, village

doctors diagnosed 40.7%, and others (nurse, health worker, paramedic, homeopath, spiritual healer, and

pharmacy man) each diagnosed less than 5%. Of those who started treatment upon being diagnosed with

hypertension, 26% discontinued the use of medication. Age, sex, education, wealth, and type of provider were

independently associated with non-adherence to medication. More men discontinued the treatment than

women (odds ratio [OR] 1.74, confidence interval [CI] 1.48�2.04). Non-adherence was greater when hyperten-

sion was diagnosed by unqualified providers (OR 1.52, CI 1.31�1.77). Hypertensive patients of older age,

least poor quintile, and higher education were less likely to be non-adherent. Patients with cardiovascular

comorbidity were also less likely to be non-adherent to antihypertensive medication (OR 0.79, CI 0.64�0.97).

Conclusions: Although village doctors diagnose 40% of hypertension, their treatments are associated with

a higher rate of non-adherence to medication. The hypertension care practices of the village doctors should

be explored by additional research. More emphasis should be placed on men, young people, and people with

low education. Health programs focused on education regarding the importance of taking continuous

antihypertensive medication is now of utmost importance.
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W
orldwide, 13.5% of all premature deaths are at-

tributable to high blood pressure (HBP) (1).

Elevated blood pressure accounts for two-

thirds and one-half of all cases of stroke and ischemic

heart disease, respectively. Eighty percent of this burden

occurred in low- and middle-income countries (2). Treat-

ment reduces the risk of stroke by 30�41% and of coro-

nary heart diseases by 22% (3). Despite the availability of
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effective treatments, studies have shown that in many

countries, less than 25% of patients treated for hyperten-

sion achieve optimum blood pressure (4).

Detection, treatment, and control of hypertension are

considered to be inadequate in many high-income coun-

tries; in low-income countries, where awareness about

hypertension is generally low, the situation is even worse

(5�8). A recent study in the Netherlands showed only a

third of the individuals with hypertension were aware of

their condition and among those aware about 60% were

treated but only 42% had their blood pressure well con-

trolled (9). Another study in China reported only 31% of

the people with hypertension were treated and only 20%

were controlled (10). In the United States, 65% of hyper-

tensive individuals received treatment and nearly 50% were

controlled (11). In Venezuela, only 4.5% of the treated

patients had good blood pressure control (12). Poor

adherence has been identified as the main cause of failure

to control hypertension (4, 13). Poor adherence to anti-

hypertensive treatment is a significant cardiovascular risk

factor, which many a times remains unrecognized (4). Poor

adherence to antihypertensive therapy increases the risk of

stroke among the hypertensive individuals (14). The most

important aims for the adequate control of hypertension

are daily compliance and long-term adherence to therapy

(15). Studies found that patients with hypertension tend to

take less than half of their prescribed medications (16).

Previous research has shown that among elderly

hypertensive patients taking medication, only 10% were

well controlled (6). In a recent study among the elderly

people in the Matlab Health and Demographic Surveil-

lance Area, prevalence of hypertension is 50% among the

elderly people of rural Bangladesh (17), but only 26% had

control of their blood pressure (data not published).

Information regarding current management practices for

hypertension is scarce in rural Bangladesh. There is no

existing study to examine adherence with antihyperten-

sive medication and none has examined the character-

istics of the non-adherent patients in Bangladesh. The

aim of the study was to describe hypertension and the

determinants of non-adherence to treatment among adult

hypertensive persons in rural Bangladesh.

Methods

Ethical approval

Ethical approval for surveillance site activities has been

obtained from the International Center for Diarrheal

Disease Research, Bangladesh (icddr,b) review board and

Human Research Ethics Committee, The University of

Newcastle, Australia.

Study sites
The study population was obtained from three rural

demographic surveillance sites, Matlab, Abhoynagar, and

Mirsarai. Table 1 describes the comparative character-

istics of these three sites.

The three rural sites are similar in terms of population

composition, density, household size, primary occupation,

religion, and their disease profile; and also in area

characteristics (18�20). Rural Bangladesh is mostly plain

land and riverine area. In general, the public health care

delivery is very homogenous across the country. The

services of community health workers, village doctors,

and so on are very similar across the sites. Furthermore,

there is no specific initiative from any public or private

organizations to date, regarding managing chronic condi-

tions per se hypertension, in these sites. The population

Table 1. Characteristics of the three study sites

Characteristics Matlab Mirsarai Abhoynagar

Rural/urban Rural Rural Rural

Location 55 km southeast of capital city (nearly

central in the country)

Southeastern part of the country Southwestern part of the country

Average household

income

Per capita household income in 2001

approx. 9,000 BDT

8,040 BDT/month

Median 6,000 BDT

5,609 BDT/month

Median 4,000 BDT

Total surveillance

population in 2009

113,186 39,025 34,717

Sample population

Men 1,648 3,584 4,435

Women 4,725 8,410 7,158

Disease profile is

predominantly

Fever, digestive disturbance, and

respiratory disease

Fever, digestive disturbance, and

respiratory disease

Fever, digestive disturbance, and

respiratory disease

Population Density 1,100 persons/km2 1,067 persons/km2 1,067 persons/km2

Household size 5.1 persons 5.4 persons 5.4 persons

Primary occupation Cultivation Cultivation Cultivation

Religion Muslims (90%) Muslims (�80%) Muslims (�80%)
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under research was from icddr,b surveillance sites where

icddr,b has been maintaining contact with the population

in a very similar fashion across the sites for many years:

in Matlab since the early 1960s, and in Mirsarai and

Abhoynagar since the early 1980s. The sampling design of

the Health and Sociodemographic Surveillance System

(HDSS) was a stratified two-stage sampling; unions were

stratified initially. Unions are administrative subunits in

Bangladesh with a population of approximately 20,000 to

30,000. Each unions were randomly selected. Households

served as the second stage sampling units. A systematic

random sampling technique was applied to select the

sample households.

Among sample households, all household members

were identified and listed to collect basic socioeconomic

and demographic data, and a unique identification num-

ber was assigned to each individual. At regular 90-days

intervals, one female interviewer visited each household

to collect data on demographic and other programmatic

events. HDSS is a cohort study, but this study presents

a cross-sectional analysis of base-line data regarding

hypertension medication adherence in HDSS population.

Study population

The study population was limited to individuals aged

25 years and above. Data was collected in a cross-

sectional survey during the year 2009, for a 2-month

period at each site. The study population was sampled

by door to door survey, during the regular surveillance

rounds. In Abhoynagar and Mirsarai, an attempt was

made to include respondents from all households, and in

Matlab about 6,400 individuals were interviewed, evenly

distributed across the research area.

Because information was collected during regular

household visits, only those present during the visit, and

meeting the age criterion were included. This resulted in a

biased selection of respondents, with an overrepresen-

tation of women. To adjust for this bias, the research

population was weighted to match the relative age�sex

distribution of the populations each of the surveillance

sites. In order to give equal weight to the three rural

surveillance sites, the sampled population for Matlab was

inflated to meet the sample size of the other two sites.

Data were collected during the regular visits and only

those present at the time of interview were included. We

did not track the non-response rate as the sample was not

drawn from our defined HDSS surveillance population.

However, a typical estimate of absenteeism of a given

household is approximately less than 5% in the HDSS

surveillance sites (21). In total 29,960 individuals were

included.

Data collection

Trained research assistants conducted the face-to-face

interviews in Bangla using a two-part questionnaire on

chronic disease lifestyle risk factors and management.

The questionnaire was translated to English and then

back translated to Bangla to check the consistency of the

meaning. We then piloted the questionnaire with 10

people from an area similar to but other than the study

sites, to see the understandability of the questionnaire,

language, and so on. This pretested structured question-

naire collected information on 11 prespecified chronic

conditions regarding diagnoses, initial treatment, current

treatment, and health care provider. Respondents were

asked ‘Have you ever been told by any of the following

personnel: MBBS doctor, specialized doctor, nurse,

health worker, paramedic (Medical assistant/sub assistant

community medical office), village doctor/quack, homeo-

path, kabiraj, or pharmacy man that you have any of the

following medical conditions: hypertension, diabetes,

abnormal blood lipids, overweight, chronic bronchitis,

heart attack, angina/coronary heart disease, stroke,

asthma, oral cancer, lung cancer and others’. Respondents

then needed to identify the most recent provider of the

diagnoses. Diagnosis was solely based on self-reporting;

details such as symptoms, signs, or lab tests were not

included. All the information collected in this study was

self-reported. We only reported about the hypertension in

this paper.

Dependent and independent variables

The dependent variable for this study was non-adherence

to antihypertensive treatment, which we have defined as

discontinuation of medication at the time of interview,

when treatment was received at initial diagnosis. It is

categorized in to ‘yes’ and ‘no’. The independent vari-

ables were age, sex, education, asset index, comorbidity,

and health care provider. The individual sociodemo-

graphic factors were derived from preexisting surveillance

data.

Definitions

Hypertension

Hypertension was diagnosed in this study by asking the

respondents: ‘Have you ever been told by any of the

following personnel: MBBS doctor, specialized doctor,

nurse, health worker, paramedic (Medical assistant/sub

assistant community medical office), village doctor/

quack, homeopath, kabiraj, or pharmacy man that you

have hypertension?’ Hypertension diagnosis is not based

on blood pressure measurements; rather we used face-to-

face interviews with a structured questionnaire. For the

validity of the diagnosis we have asked who provided the

diagnosis and to strengthen the diagnostic work we have

also asked if they were taking any medication for their

hypertension diagnosis. Community health workers or in-

formal health providers or unqualified providers, whatever

we want to call, they provide extensive health services in

low-income countries. Unqualified providers are crucial

to Bangladesh’s pluralistic health care system. Ninety-

two percent of the unqualified providers (Bangladesh
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is divided in 64 districts, second tier for administrative

purposes) have district level training and more than 96%

have specific training on hypertension (22).

Asset index

The asset index was assessed based on household assets

and housing characteristics, including bed, mattress,

quilt, cooking pots, watch, chair, clothing cabinet, radio,

television, bicycle, boat, cows, and electricity. Using a

variable reduction technique, these assets and character-

istics were combined into a single variable. Details about

the calculation of the asset index can be found in other

publications from the Matlab HDSS (23). After ranking

this variable from low to high, households were divided

into five equally sized groups, the poverty quintiles. This

procedure was repeated for each site; household stratifi-

cation did not account for possible poverty/wealth

differences between sites.

Comorbidity

Comorbidity was defined when respondents reported

being diagnosed with cardiovascular diseases, other than

hypertension, abnormal blood lipids, or overweight. Diag-

nosing provider was categorized as qualified doctors

(MBBS and specialized physicians) and unqualified pro-

viders (nurses, health workers, paramedics, village doctors,

homeopath, kabiraz/spiritual healers, and pharmacy).

Statistical analyses

Data was presented with mean (standard deviation, SD)

for continuous variables and with proportion for catego-

rical variables. The overall and sex-specific prevalences

of hypertension were calculated. The study participants

were divided into four age groups (B40, 40�49, 50�59,

and 60� years). Categorical variables were compared by

chi-square statistics.

Univariate regression analysis was performed to identify

the factors that were associated with non-adherence. Any

factor that provided a univariate p-value B0.05 was

entered into a multiple regression model. Logistic regres-

sion analyses were performed to estimate odds ratios (OR)

and 95% confidence intervals (CI) of non-adherence

associated with various factors, with and without adjust-

ment for other explanatory variables. SAS (Version 8)

Statistical software was used for the analysis.

Results
The study population comprised 52.6% women, mean age

was 44.6 years, with 17% belonging to the age group of 60

years and above. Those who had no formal education

amounted to 43.7%. The prevalence of hypertension was

13.67%, higher for women (14.8%) than men (8.9%)

(pB0.0001). Prevalence of hypertension increased with

age (5.9% in the youngest age group compared to 23.1%

in the oldest age group; pB0.0001), higher among the

least poor quintile compared to the poorest quintile

(20.6% vs. 6.3%, pB0.0001), and higher with increasing

education (no formal education 12.2% vs. highest educa-

tion 16.9%) (pB0.0001) (Table 2).

Only 58% of men and 51.1% of women with hyperten-

sion were diagnosed by qualified doctors. Among the

unqualified providers, village doctors diagnosed 37% of

the men and 42.7% of the women (Table 3).

The proportion of people non-adherent to treatment

was 26.2% in the study population. Non-adherence to

treatment was higher among men (29.2%) than women

(24.3%) (pB0.0001). Non-adherence to treatment de-

creased with age (pB0.0001) (Fig. 1). Non-adherence

was less common among the wealthy people, both for

men and women (Fig. 2).

Age, sex, education, wealth, comorbidity, and type of pro-

viders were independently associated with non-adherence to

antihypertensive medication. More men were non-adherent

to the treatment than women (OR 1.67, CI 1.42�1.97).

Non-adherence to medication was greater when hyper-

tension was diagnosed by unqualified providers (OR 1.46,

CI 1.31�1.77). People of older age, higher education, and

with most wealth were less likely to be non-adherent.

Those who reported cardiovascular comorbidity (angina,

heart attack, or stroke) were more likely to be compliant

to medication (OR 0.78, CI 0.64�0.97) (Table 4).

Discussion
This is the first study reporting prevalence and correlates

of non-adherence to antihypertensive treatment in rural

Bangladesh. The prevalence of hypertension is 13.67%

(95% CI 13.29�14.07) in this study. A recent study

conducted in the same areas of Bangladesh reported that

the prevalence of hypertension varied from 9.3 to 24.1%

(24). A recent systematic review and meta-analysis of

studies between 1995 and 2010 showed the pooled

prevalence of hypertension in Bangladesh was 13.7%

(overall prevalence estimate ranged between 9 and 22.2%)

(25). Although we have collected self-reported informa-

tion, the prevalence of hypertension reflects the magnitude

of hypertension in rural Bangladesh very well. We have

found that the prevalence of hypertension is significantly

higher for women compared to men, consistent with other

studies in rural Bangladesh. (26). Our finding that the

prevalence is rising with increasing wealth is consistent

with findings from other rural areas in Bangladesh (27).

We have found that more than 26% of the study

population is non-adherent to antihypertensive treatment.

In developed countries, adherence among patients suffer-

ing from non-communicable diseases averages only

50% (28). In China and the Gambia, only 43 and 27% of

patients with hypertension adhere to their antihypertensive

medication regimen, respectively (29, 30). In developing

countries, the magnitude of poor adherence is assumed to

be higher given the scarcity of health resources and

difficulties in access to health care (31).
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The reasons for poor adherence have been studied

extensively in the West. Two of the most important

factors contributing to poor adherence are the asympto-

matic and lifelong nature of the disease. Other potential

determinants of adherence may be related to demo-

graphic factors such as age and education, the patient’s

understanding and perception of hypertension, the health

care provider’s mode of delivering treatment, and the

relationship between patients and health care profes-

sionals (32, 33). Data from the developing world, in this

regard are scanty, with details of the prevalence of the

condition has just beginning to emerge.

We have found that men in rural Bangladesh are most

likely to discontinue the treatment. Similar findings were

observed in other studies (34); however, opposing find-

ings have also been reported (35). Our study showed that

young hypertensive patients are less likely to continue

antihypertensive treatment, in line with other findings

(34�36). As the symptoms go unnoticed, young indivi-

duals may not pay much attention to the importance

of continuing medication. This needs more exploration

as an area of intervention. Sex and age are affecting

adherence to treatment as in other diseases too (37).

Poor socioeconomic status and low education are

important factors for poor adherence (38�40); our find-

ings are in line with these evidences. Although the

exact cause could not be revealed in this study, people

with higher education and more wealth may be more

health conscious and knowledgeable about the impact of

poor control of HBP. Studies found that non-adherent

patients with lower income and less education suffered

more from stroke (14). Financial constraints could be a

factor in continuing lifelong medication for hypertension

treatment (32).

Table 2. Characteristics of the study population (n�29,960) by hypertension status

Hypertension

Characteristics No. of participants Present Absent p

(n) 29,960 4,097 25,863

Age groups, years (%)

B40 43.1 5.9 94.1

40�49 23.9 11.8 88.2 B0.001

50�59 16.0 17.3 82.7

60 and above 17.0 23.1 76.9

Mean age (std) 44.6 (15.8) 52.8 (14.3) 43.6 (14.1) B0.001

Sex (%)

Male 47.4 8.9 91.1 B0.001

Female 52.6 14.8 85.2

Level of education (%)

No education 43.7 12.1 87.9

Primary (1�5 years) 26.9 12.0 88.0

Secondary (6�10 years) 24.5 11.9 88.1 0.727

Higher (11� years) 4.8 12.8 87.2

Years of education (std) 3.6 (4.4) 3.7 (4.0) 3.6 (4.0) 0.201

Asset Index (%)

Poorest 20% 16.3 6.5 93.5

Poorer 20% 18.2 9.0 91.0

Middle 20% 20.0 10.5 89.5

Less poor 20% 22.0 13.4 76.6 B0.001

Least poor 20% 23.6 18.9 81.1

Table 3. Hypertension diagnosed by type of health care

providers and sex in rural Bangladesh

Diagnosis of hypertension (%)

Male Female Total p

MBBS doctor 48.8 44.5 46.1 0.007

Specialized doctor 9.1 6.5 7.4 0.002

Nurse 0.0 0.1 0.1 0.168

Health worker 0.3 0.3 0.3 0.858

Paramedic 3.3 4.5 4.1 0.054

Quack/village doctor 37.0 42.7 40.7 0.001

Homeopath 0.6 0.6 0.6 0.931

Kabiraz/spiritual healer 0.1 0.0 0.0 0.418

Pharmacy 0.7 0.7 0.7 0.869
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We have found that in the presence of cardiovascular

comorbidities (vascular diseases, abnormal lipids, and

overweight) the odds of non-adherence to antihypertensive

medication are reduced. The reason could be numerous;

patients with comorbidities visit health care providers

more frequently, they pay more attention to their health

conditions, and also are more likely to go to a qualified

health care provider and therefore more likely to continue

medication in general. Specific reasons for this population

are yet to be revealed as aspects of multimorbidity and

polypharmacy are underresearched in Bangladesh.

In this study, non-adherence is more when hyperten-

sion was diagnosed by village doctors. The influence of

factors related to the health care provider on adherence

to therapy for hypertension has not been systematically

studied. One important factor is probably lack of knowl-

edge and training for health care providers on managing

hypertension per se chronic diseases (41, 42). These

factors may contribute to the fact of more than 40% of

people being diagnosed as hypertensive by the village

doctors.

We have mainly focused on demographic and economic

factors such as age, sex, education, and wealth, some of

which are results of social determinants, that influence

adherence to treatment. This study has highlighted the

importance of health care providers in patient adherence

to antihypertensive therapy, and the extent of poor adher-

ence, especially when unqualified providers, for example,

village doctors, play a prominent role in diagnosing the

condition. We have used the education and asset index

data, as in many earlier reports, to shed some light on

the financial aspects of this study outcome, as there is a

positive correlation between educational level and income.

Unfortunately, we do not have any data about the cost

borne by the patients of this study; neither do we have

any data regarding usual cost of antihypertensive drugs.

However, a publication on availability and affordability

of essential medicines for chronic diseases in low-income

countries mentioned that median price ratio is between

1.14 and 1.31 in Bangladesh (this ratio compares a

medicine’s median price to its international reference

price) (43).

Fig. 2. Percentage of people non-adherent to treatment by sex and asset quintile.

*Absolute numbers of samples are shown in the parenthesis.

Fig. 1. Percentage of people non-adherent to treatment by age group and sex, in rural Bangladesh, 2009.

*Absolute numbers of samples are shown in the parenthesis.
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Several limitations should be mentioned. We have used

the self-reported information because this is easy, econom-

ical, and has long been used as an epidemiological tool.

This may be subject to recall bias and possibility of

underestimation of actual prevalence. We have a robust

phenomenon in place, our surveillance system. The

surveillance people are in acquaintance with routine

questionnaires and interviewers, decreasing the likelihood

of reporting bias. In checking for the validity of hyperten-

sion diagnosis, participants were not only asked about the

providers of the diagnosis but also asked about taking

antihypertensive medication. However the focus of this

paper was mainly the adherence to treatment for the

hypertensive patients. There are more validated measures

of medication adherence, where objective measures are

used to specify the adherence. This is the first of its kind

study on adherence to antihypertensive treatments in

Bangladesh, and conducted on surveillance population.

Among the several strengths, this study covers a wide

geographical area, provides initial steps of nationally

representative data, and includes large sample size that

supports the accuracy of our findings. HDSS collect

information from whole communities over extended time

periods, which more accurately reflect health and popu-

lation problems in low- and middle-income countries.

HDSS provides a reliable sampling frame and a high

response rate is usually observed.

Conclusions
Although village doctors make 40% of hypertension

diagnoses, their treatments are associated with a higher

rate of discontinuation. The hypertension management

practices of the village doctors should be explored in

subsequent research. More research is needed for better

understanding of the determinants of adherence, also to

find out the reasons for non-adherence to treatment

particularly among men and young people. Accordingly,

effective interventions need to be developed to properly

manage hypertension and chronic diseases in general.
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Poorest 20% (117) 1 1

Poorer 20% (162) 0.83 (0.62�1.10) 0.84 (0.63�1.14)

Middle 20% (192) 0.75 (0.57�0.99) 0.87 (0.65�1.16)

Less poor 20% (277) 0.77 (0.59�1.00) 0.89 (0.68�1.18)

Least poor 20% (297) 0.50 (0.38�0.64) 0.69 (0.52�0.92)

Comorbidity

No (919) 1 1

Yes (149) 0.62 (0.51�0.76) 0.78 (0.64�0.97)

Diagnosing provider

Qualified doctors (461) 1 1

Unqualified providers (605) 1.78 (1.55�2.05) 1.46 (1.31�1.77)

Hypertension treatment adherence in rural Bangladesh

Citation: Glob Health Action 2014, 7: 25028 - http://dx.doi.org/10.3402/gha.v7.25028 7
(page number not for citation purpose)

http://www.globalhealthaction.net/index.php/gha/article/view/25028
http://dx.doi.org/10.3402/gha.v7.25028


TLPK, LN, WL, DSA, and AHM participated in its

coordination and helped to draft the manuscript. All

authors read and approved the final manuscript.

Acknowledgements

We gratefully acknowledge the contribution of the research team

who worked hard to collect quality data in a timely manner. We are

also grateful to the study participants for their valuable time and

assistance.

Conflict of interest and funding

The authors declare that they have no competing interests.

The primary research was funded by the United Health

Group, grant number GR00632. The study was supported by

the National Institutes of Health Office of the Director,

Fogarty International Center, Office of AIDS Research,

National Cancer Center, National Eye Institute, National

Heart, Blood, and Lung Institute, National Institute of

Dental & Craniofacial Research, National Institute On

Drug Abuse, National Institute of Mental Health, National

Institute of Allergy and Infectious Diseases Health, and NIH

Office of Women’s Health and Research through the Inter-

national Clinical Research Fellows Program at Vanderbilt

University (R24 TW007988), and the American Relief and

Recovery Act.

References

1. Lawes CM, Vander Hoorn S, Rodgers A. Global burden of

blood-pressure-related disease, 2001. Lancet 2008; 371: 1513�8.

2. Lawes CM, Vander Hoorn S, Law MR, Elliott P, MacMahon S,

Rodgers A. Blood pressure and the global burden of disease

2000. Part II: estimates of attributable burden. J Hypertens

2006; 24: 423�30.

3. Law MR, Morris JK, Wald NJ. Use of blood pressure lowering

drugs in the prevention of cardiovascular disease: meta-analysis

of 147 randomised trials in the context of expectations from

prospective epidemiological studies. BMJ 2009; 338: b1665.

4. Burt VL, Whelton P, Roccella EJ, Brown C, Cutler JA, Higgins

M, et al. Prevalence of hypertension in the US adult population.

Results from the Third National Health and Nutrition Exami-

nation Survey, 1988�1991. Hypertension 1995; 25: 305�13.

5. Jonas JB, Nangia V, Matin A, Joshi PP, Ughade SN. Prevalence,

awareness, control, and associations of arterial hypertension in

a rural central India population: the Central India Eye and

Medical Study. Am J Hypertens 2010; 23: 347�50.

6. Hypertension study group. Prevalence, awareness, treatment and

control of hypertension among the elderly in Bangladesh and

India: a multicentre study. Bull World Health Organ 2001; 79:

490�500.
7. Mittal BV, Singh AK. Hypertension in the developing world:

challenges and opportunities. Am J Kidney Dis 2010; 55: 590�8.

8. Whelton PK, He J, Muntner P. Prevalence, awareness, treatment

and control of hypertension in North America, North Africa

and Asia. J Hum Hypertens 2004; 18: 545�51.

9. Scheltens T, Bots ML, Numans ME, Grobbee DE, Hoes AW.

Awareness, treatment and control of hypertension: the ‘rule of

halves’ in an era of risk-based treatment of hypertension. J Hum

Hypertens 2007; 21: 99�106.

10. Wu Y, Huxley R, Li L, Anna V, Xie G, Yao C, et al. Prevalence,

awareness, treatment, and control of hypertension in China:

data from the China National Nutrition and Health Survey

2002. Circulation 2008; 118: 2679�86.

11. Ong KL, Cheung BM, Man YB, Lau CP, Lam KS. Prevalence,

awareness, treatment, and control of hypertension among

United States adults 1999�2004. Hypertension 2007; 49: 69�75.

12. Sulbaran T, Silva E, Calmon G, Vegas A. Epidemiologic aspects

of arterial hypertension in Maracaibo, Venezuela. J Hum

Hypertens 2000; 14(Suppl 1): S6�9.

13. Waeber B, Burnier M, Brunner HR. How to improve adherence

with prescribed treatment in hypertensive patients? J Cardiovasc

Pharmacol 2000; 35(Suppl 3): S23�6.

14. Herttua K, Tabak AG, Martikainen P, Vahtera J, Kivimaki M.

Adherence to antihypertensive therapy prior to the first

presentation of stroke in hypertensive adults: population-based

study. Eur Heart J 2013; 34: 2933�9.

15. Mancia G, Fagard R, Narkiewicz K, Redon J, Zanchetti A,

Bohm M, et al. 2013 ESH/ESC guidelines for the management

of arterial hypertension: the Task Force for the Management of

Arterial Hypertension of the European Society of Hypertension

(ESH) and of the European Society of Cardiology (ESC). Eur

Heart J 2013; 34: 2159�219.

16. Viswanathan M, Golin CE, Jones CD, Ashok M, Blalock SJ,

Wines RC, et al. Interventions to improve adherence to self-

administered medications for chronic diseases in the United

States: a systematic review. Ann Intern Med 2012; 157: 785�95.

17. Khanam MA, Qiu C, Lindeboom W, Streatfield PK, Kabir ZN,

Wahlin A. The metabolic syndrome: prevalence, associated

factors, and impact on survival among older persons in rural

Bangladesh. PLoS One 2011; 6: e20259.

18. Razzaque A, Nahar L, Sarder AM, van Ginneken J, Shaikh

AMK. Demographic surveillance system-Matlab: 1996 socio-

economic census. Scientific Report No. 83. Dhaka, Bangladesh:

International Centre for Diarrhoeal Disease Research; 1998.

19. Lindeboom W, Dass SC, Ashraf A. Health and demographic

surveillance report 2009�Abhoynagar and Mirsarai. Dhaka:

International Center for Diarrheal Disease Research; 2011.

20. Razzaque A, Streatfield PK. Matlab DSS: Bangladesh.

INDEPTH Monograph. 2001. Volume 1 Part C. Available from:

http://www.indepth-network.org/dss_site_profiles/matlab.pdf.

21. Parr JD, Lindeboom W, Khanam MA, Perez Koehlmoos TL.

Diagnosis of chronic conditions with modifiable lifestyle risk

factors in selected urban and rural areas of Bangladesh and

sociodemographic variability therein. BMC Health Serv Res

2011; 11: 309.

22. Parr J, Lindeboom W, Khanam M, Sanders J, Koehlmoos TP.

Informal allopathic provider knowledge and practice regarding

hypertension in urban and rural Bangladesh. PLoS One 2012; 7:

e48056.

23. Razzaque A, Streatfield PK, Gwatkin DR. Does health inter-

vention improve socioeconomic inequalities of neonatal, infant

and child mortality? Evidence from Matlab, Bangladesh. Int J

Equity Health 2007; 6: 4.

24. Van Minh H, Soonthornthada K, Ng N, Juvekar S, Razzaque

A, Ashraf A, et al. Blood pressure in adult rural INDEPTH

population in Asia. Glob Health Action 2009; 2: 60�7.
25. Saquib N, Saquib J, Ahmed T, Khanam MA, Cullen MR.

Cardiovascular diseases and type 2 diabetes in Bangladesh: a

systematic review and meta-analysis of studies between 1995

and 2010. BMC Public Health 2012; 12: 434.

26. Zaman MM, Yoshiike N, Rouf MA, Syeed MH, Khan MR,

Haque S, et al. Cardiovascular risk factors: distribution and

prevalence in a rural population of Bangladesh. J Cardiovasc

Risk 2001; 8: 103�8.

27. Sayeed MA, Banu A, Haq JA, Khanam PA, Mahtab H, Azad

Khan AK. Prevalence of hypertension in Bangladesh: effect of

socioeconomic risk factor on difference between rural and

Masuma Akter Khanam et al.

8
(page number not for citation purpose)

Citation: Glob Health Action 2014, 7: 25028 - http://dx.doi.org/10.3402/gha.v7.25028

http://www.indepth-network.org/dss_site_profiles/matlab.pdf
http://www.globalhealthaction.net/index.php/gha/article/view/25028
http://dx.doi.org/10.3402/gha.v7.25028


urban community. Bangladesh Med Res Counc Bull 2002; 28:

7�18.

28. Haynes RB, Montague P, Oliver T, McKibbon KA, Brouwers

MC, Kanani R. Interventions for helping patients to follow

prescriptions for medications. Cochrane Database Syst Rev.

2000(2): CD000011.

29. Bovet P, Burnier M, Madeleine G, Waeber B, Paccaud F.

Monitoring one-year compliance to antihypertension medica-

tion in the Seychelles. Bull World Health Organ 2002; 80: 33�9.

30. Graves JW. Management of difficult-to-control hypertension.

Mayo Clin Proc 2000; 75: 278�84.

31. WHO (2003). Adherence to long-term therapies: evidence for

action. Switzerland: WHO.

32. Ruilope LM. Long-term adherence to therapy: the clue

to prevent hypertension consequences. Eur Heart J 2013; 34:

2931�2.

33. Botelho RJ, Skinner H. Motivating change in health behavior.

Implications for health promotion and disease prevention. Prim

Care 1995; 22: 565�89.

34. Marentette MA, Gerth WC, Billings DK, Zarnke KB. Anti-

hypertensive persistence and drug class. Can J Cardiol 2002; 18:

649�56.

35. Park JH, Shin Y, Lee SY, Lee SI. Antihypertensive drug

medication adherence and its affecting factors in South Korea.

Int J Cardiol 2008; 128: 392�8.

36. Monane M, Bohn RL, Gurwitz JH, Glynn RJ, Levin R,

Avorn J. The effects of initial drug choice and comorbidity on

antihypertensive therapy compliance: results from a population-

based study in the elderly. Am J Hypertens 1997; 10: 697�704.

37. Hudelson P. Gender differentials in tuberculosis: the role of

socio-economic and cultural factors. Tuber Lung Dis 1996; 77:

391�400.

38. Vawter L, Tong X, Gemilyan M, Yoon PW. Barriers to

antihypertensive medication adherence among adults�United

States, 2005. J Clin Hypertens (Greenwich) 2008; 10: 922�9.

39. Bone LR, Hill MN, Stallings R, Gelber AC, Barker A, Baylor I,

et al. Community health survey in an urban African-American

neighborhood: distribution and correlates of elevated blood

pressure. Ethn Dis 2000; 10: 87�95.

40. Saounatsou M, Patsi O, Fasoi G, Stylianou M, Kavga A,

Economou O, et al. The influence of the hypertensive patient’s

education in compliance with their medication. Public Health

Nurs 2001; 18: 436�42.

41. Davis DA, Thomson MA, Oxman AD, Haynes RB. Changing

physician performance. A systematic review of the effect

of continuing medical education strategies. JAMA 1995; 274:

700�5.

42. Davis DA, Thomson MA, Oxman AD, Haynes RB. Evidence

for the effectiveness of CME. A review of 50 randomized

controlled trials. JAMA 1992; 268: 1111�7.

43. Mendis S, Fukino K, Cameron A, Laing R, Filipe A, Jr.,

Khatib O, et al. The availability and affordability of selected

essential medicines for chronic diseases in six low- and middle-

income countries. Bull World Health Organ 2007; 85: 279�88.

Hypertension treatment adherence in rural Bangladesh

Citation: Glob Health Action 2014, 7: 25028 - http://dx.doi.org/10.3402/gha.v7.25028 9
(page number not for citation purpose)

http://www.globalhealthaction.net/index.php/gha/article/view/25028
http://dx.doi.org/10.3402/gha.v7.25028


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 30%)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Sheetfed Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed false
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Euroscale Coated v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /FRA <>
    /JPN <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <FEFF00530065007400740069006e0067007300200066006f00720020007400680065002000520061006d007000610067006500200077006f0072006b0066006c006f0077002e>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




