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Introduction:

Worldwide, 13.5% of all premature deaths are

attributable to hypertension (HTN).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 Treatment of hypertension reduces

the risk of stroke by 30-41% and of coronary

heart diseases by 22%.3 For every 20mmHg

systolic or 10 mm of Hg diastolic increase in blood

pressure, there is a doubling of mortality from

both ischaemic heart disease (IHD) and stroke.4

Despite knowing these facts, the rate of HTN

control in most of the countries is <50%.5-8 One

of the most important causes of uncontrolled

HTN is non-adherence to drug.9 Fifty to seventy

percent of the hypertensive patients in

Bangladesh has got uncontrolled HTN and one

of the important causes of it was low adherence

to drugs. It is also an established fact in other

populations.9,10

Non-adherence occurs when a patient does not:

initiate a new prescription, implement as

prescribed, or persist with treatment. Non

adherence to drugs in is a worldwide problem.

Lack of medication adherence is estimated to

cost European governments •125 billion per year;

and cost arising due to complications of poor

adherence represents 14% of total healthcare

expenditure in the United Kingdom’s National

Health Service.11 It sets a continuous cycle, with

poor medication adherence leading to poor

health outcomes, increased service utilization and

health care costs, which are passed on to the
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patient and then lead to further effects on

adherence.12 About 8% of the global total health

expenditure, could be avoided from adherence

to medicine.13 Low adherence to medication also

reduces the work productivity of the

hypertensive patients.14 Low adherence is the

most common cause of apparent resistant

hypertension.15 Poor adherence to

antihypertensive therapy is associated with

increased risks of coronary and cerebrovascular

events.16 It increases the probability of

myocardial infarction and stroke by two times

and that of heart failure by three times.17

Identification of the problem is crucial as the

prevention strategy depends on the type of

pattern. In a systemic review involving the

studies in developing countries, it was concluded

that low household income and socioeconomic

status; knowledge and beliefs of hypertension

and its management; avoiding side effects of

medications; cost of medication; use of herbal

preparations; absence of symptoms; irregular

follow-up; and dissatisfaction with the treatment

and health services provided.18

A study of the Prevalence, Awareness, Treatment

and Control of Hypertension among Elderly in

Bangladesh and India found that 45% of elderly

people in these two countries suffer from

hypertension, 40% of the patients are aware of

their disease diagnosis and 10% of them are

adhering to treatment.19 A number of studies

were conducted in different regions of

Bangladesh in different institutions and field

levels.20-22 Some of the studies were done among

the self declared hypertensive patients

(previously declared hypertensive by unqualified

doctors or qualified doctors).20,22 They have got

different results regarding the level of

adherence to anti hypertensive treatments.

Methods-

This cross sectional study was conducted from

March 2018 to June 2018 in Outpatient

Department of Cardiology, Manikganj Sadar

Hospital. Manikganj is a district 60 km from

Dhaka. She has got a total population of 1.4

million, with 869,000 people more than 18 years

of age and a literacy rate of 56%. Patients mostly

of low and lower middle socioeconomic class

attend the outpatient department of Sadar

Hospital. Patients who were already diagnosed

as hypertensive and were taking anti

hypertensive drugs were included in the study.

Total 144 patients were included in the study.

Compliance with drug treatment was mainly

assessed in the study. Patients who were taking

drugs on more than 80% of the days in previous

six months were considered as compliant.

Modified Hill Bone compliance scale (346

guideline) was used to assess the causes of

nonadherence to drugs.23 Nine factors of original

compliance were included in the study. These

are as follows-

A. Forget to take your high BP medicine?

B. Decide NOT to take your high BP medicine?

C. Forget to get prescriptions filled?

D. Run out of high BP pills?

E. Skip your high BP medicine before you go to

the doctor?

F. Miss taking your high BP pills when you feel

better?

G. Miss taking your high BP pills when you feel

sick?

H. Take someone else’s high BP pills?

I. Miss taking your high BP pills when you are

careless?

Results:

This is a cross sectional observational study

conducted in a secondary level hospital, a district

hospital, about sixty kilometers from the capital

city of Bangladesh. A total 144 patients were

included in the study. Minimum age of the

patients was 20 years and maximum age 90 years

with an average age of 56.1 years. Most of the

patients (64.6%) were in the age group of 50-69

years. Sixty six of the patients were male and

78 were female. Maximum duration of HTN was

30 years and average duration was 66.5 months.

One hundred and three (71.5%) patients had

their blood pressure not controlled at the time

attending the OPD. Among them, 103 patients

had systolic blood pressure ≥140 mm of Hg, 99

patients had diastolic blood pressure e”90 mm

of Hg and 92 patients had both systolic and

diastolic pressure raised. Average systolic blood
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pressure of the patients was 145.1 mm of Hg

and average diastolic blood pressure was 90.7

mm of Hg.

Table-I

Distribution of total patients and patients with

nonadherence according to age (N=144).

Age group Total Nonadherence

20-29 3 1 (33.3%)

30-39 7 2 (28.7%)

40-49 19 10 (52.6%)

50-59 44 24 (54.5%)

60-69 49 26 (53.1%)

70-79 17 12 (70.6%)

>80 5 3 (60%)

144 78 (54.2%)

Seventy eight patients out of 144 (54.2%) were

nonadherent to their anti hypertensive drugs.

Nonadherence rate was highest in the age group

of 70 to79 years, which is 70.6%. In the age groups

40-69 years the nonadherence was 52.6%-54.5%.

The adherence rate was better (about 70%) in

younger patients (20-39 years group), though the

number of patients was less in this groups. Out

of 78 female patients 40 (51.28%) were

nonadherent and out of 66 male patients 38

(57.57%) were nonadherent (p>0.05).

Nonadherence rate increased with the duration

of HTN. In patients with HTN duration less than

one year nonadherence rate was 7.1%. In patients

with duration of HTN 1-5 years, nonadherence

rate was 60.8% and with duration of HTN more

than 5 year, nonadherence rate was 69.2%. a. Forget to take your high BP medicine? b.

Decide NOT to take your high BP medicine?  c.

Forget to get prescriptions filled?  d. Run out of

high BP pills?  e. Skip your high BP medicine

before you go to the doctor?  f. Miss taking your

high BP pills when you feel better?  f. Miss taking

your high BP pills when you feel sick?  h. Take

someone else’s high BP pills?  i. Miss taking your

high BP pills when you are careless?

Regarding the causes of non adherence, 53

(36.8%) patients forget to take their drugs, 49

(34.02%) patients ran out of their anti

hypertensive drugs, 43 (29.86%) patients stopped

taking drugs when they feel better, 22 (15.27%)

patients stopped taking drugs before visiting the

doctor, 21 (14.58%) patients decided not to take

the drugs anymore without any specific reason,

6 (4.16%) patients stopped taking drugs when

Fig.-3: Distribution of total patients and

nonadherent patients according to duration of

hypertension.
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Fig.-4: Distribution study population according

to causes of nonadherence (some of the patients

had more than one causes).

53

21

2

a b c

Causes of Nonadherence

Nu
m

be
r o

f N
on

ad
he

re
nc

e 
Pa

tie
nt

s

d e f g h i

49

22

43

6
2 1

66

78

38

40

0 10 20 30 40 50 60 70 80 90

male

female

p=0.45
nonadherence

total

<1 yr 1-5 yrs >5 yrs

28

51

65

2

31

45

P <0.05
total nonadherence



V
o

l.-1
1

,    N
o

.-2
,     J

a
n

u
a
ry

   2
0
1
9

      C
a
rd

io
v
a
s
 J

o
u

rn
a
l

1
0

8
Cardiovascular Journal Volume 11, No. 2, 2019

108

they become sick for any other reason, 2 (1.38%)

patients lost their prescriptions and failed to

collect the drugs from pharmacy, 2 (1.38%)

patients took other person’s anti hypertensive

drugs when they ran out of their own drugs, one

(0.69%) patient admitted that he stopped taking

drugs because he was careless. The cause of

nonadherence was more than one in most of the

Among the 78 patients who were nonadherent

to anti hypertensive drugs 66.6% had target

organ damage. On the other hand, among the 66

patients who were adherent to drugs 36.3%

patients had target organ damage. This

difference in the rate of target organ damage

was statistically significant.

Of the 144 patients, 54 patients were getting

single drug and 90 patients were getting more

than one drugs. Out of 54 patients, 25 patients

were getting angiotensin receptor blocker (ARB),

22 patients were getting beta blockers, and seven

patients were getting calcium channel blockers.

Out of 90 patients who were using more than

one drug, 53 patients were getting two drugs, 31

patients were getting three drugs and 6 patients

were getting four dnrugs. 50% of the single drug

user were nonadherent to drug and 63% of

multiple drug users were nonadherent (p=0.12).

there was no significant difference regarding the

prevalence of nonadherence in relation to

number of drugs (p=0.47).

Fig.-5: Distribution of study population

according to number of causes for nonadherence.

Fig.-6: Ratio of uncontrolled HTN according

adherence to drugs.

patients. In 39 (27.08%) patients it was three

causes and 25 (17.36%) patients had two different

causes of nonadherence.

One hundred and three patients comprising 71.2%

of the study patients had uncontrolled HTN.

Among the patients who were adherent to drugs,

54.5% had uncontrolled HTN when they reported
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HTN at the time of reporting to OPD.

Table-II

Distribution of Target organ damage in study

population in relation to drug adherence

(N=144).

TOD No TOD p-value

Non adherent (78) 52 26 <0.05

Adherent (66) 24 42

TOD- Target organ damage.

Fig.-7: Distribution of drugs among the patients

using single antihypertensive drug (n=54).

Fig.-8: Prevalence of drug nonadherence

according to number of drug used (N=144).

22

25

7

BB ARB CCB

27

19
12

3

27

34

19

3

0

10

20

30

40

50

1 2 3 4

Nonadherence

Adherence

5

25

39

6

3

0 10 20 30 40 50

single

double

triple

Four

five

No. of Patients

0

20

40

60

80

Adherent Nonadherent

N
u

m
b

e
r 

o
f 
P

a
ti
e

n
ts

Adherence to Drugs

p value <0.05

Uncontrolled Controlled

36

67

30

11



V
o

l.-1
1

,    N
o

.-2
,     J

a
n

u
a
ry

   2
0
1
9

      C
a
rd

io
v
a
s
 J

o
u

rn
a
l

1
0

9
Nonadherence to Drugs among the Hypertensive Patients in Outpatient Department Mohammad Ullah et al.

109

Discussion:

Adherence with a treatment plan includes the

followings - a) adherence with the

nonpharmacological measures and lifestyle

modifications, b) adherence with the drug

treatment, c) adherence with the follow up

schedule for treatment and sometimes d)

adherence with the further or advanced

management of the diseases. In this study we

considered the adherence with drug treatment

only. We tried to measure the compliance by

asking the patient’s history and taking drugs

more than 80% of the days in last six months

was defined as compliance. This method of

estimation may underestimate the level of

noncompliance. But other means of measuring

compliance can be costly and include measuring

plasma drug levels or using electronic equipment

to ascertain the number of times that drug

containers have been opened in a given period

of time. Most of these measures are impractical

for usual clinical practice or for large,

community-based studies.

We modified Hill Bone compliance scale for

evaluation of adherence level. This scale is

verified by different studies and suggested by

the guidelines.24 This is applicable in the

community with limited literacy. Drug

compliance behavior can be assessed in a short

period of time. It helps to detect the faults at

the level of patient as well as at the level health

care system and pharmaceuticals also. And it

has got different regional versions like African,

Persian, Malaysian, and Korean.25-28 But there

is no Bangladeshi or Indian version.

54.2% of the study population was nonadherent

to antihypertensive drugs in our study. In the

study conducted in the community level in

different places in Chittagong division of

Bangladesh by Khanam et al. in 2009 showed

that non-adherence was only 26%.20 In a study

conducted in Rajshahi Medical College in 2011,

it was found that non-adherence rate to anti

hypertensive medication was 85%. Lack of

knowledge about the disease, it’s consequence,

it’s medication and lack of availability of

healthcare facilities and medications were the

reasons responsible for non-adherence.21

Another study in Comilla (Medical college based)

in 2016 has also revealed only 35% adherence to

drugs among the hypertensive patients.29

Different populations with different

socioeconomic, cultural and educational

background may be the reason of such variations.

This rate of nonadherence to anti hypertensive

drugs is also similar to the reports other

developing countries in Asia and Africa. In a

hospital based study in Nepal 51.9% of the

patients were adherent to anti hypertensive

treatment. Female patients and married persons

were more compliant. Availability of drugs and

duration of HTN was also important factors.30

Ina study conducted in Karachi in the indoor

department the nonadherence rate was 68.1%.31

In a study in Tehran, the adherence to anti

hypertensive drugs was only 24%. Unhealthy

lifestyle like smoking, salt intake & lack of

physical exercise and lack of perception about

the ominous nature of HTN and polypharmacy

were responsible for the non-adherence.32 Drug

nonadherence was found in 66.7% in a study in

Ghana and Nigeria.33

It was different in Kuwait. In a study conducted

in Kuwait, it was showed that adherence rate

was 88.6%. Adherence to antihypertensive

medications is also poor in Australia, with up to

Table-III

Number of drugs in relation to nonadherence in study population (N=144).

No. of Drugs Total Drug adherence Drug nonadherence p value

01 54 27 (50%) 27 (50%) 0.47NS

02 53 19 (35.8%) 34 (64%)

03 31 12 (38.7%) 19 (61.3%)

04 06 03 (50%) 03 (50%)

NS- Not significant.
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half of all treated hypertensive patients

discontinuing treatment by 12 months.5

In our study there was no gender variation

regarding the adherence level. But Khanom et

al. found that men in comparison to women are

less likely to be adherent.20 The effect of gender

is also different in other studies.21,34 The

proportion of female patients in our study was

higher than those studies. The timeline and

socioeconomic condition are also different. This

may be the reason for their difference regarding

adherence level.

 In our study elderly patient were more

nonadherent to drugs, which are not supported

by the study of Kahnom et al. They found that

older patients and patients with higher

socioeconomic condition and higher education

are less likely to be non-adherent. Increasing

age and awareness of complication of

hypertension were responsible for better

adherence in Vietnam.14,35 One of the reasons of

difference may be the socioeconomic condition

of our population. Most of the patients of our

study are from low socioeconomic condition. As

the OPD of the secondary level pubic hospital is

being used by people low socioeconomic

condition, as the treatment cost is very low and

they get most of the drugs free of charge from

the hospital. Our study also contradicts with

their findings, as they mentioned, when care is

provided by a qualified doctor and when HTN is

associated with comorbid conditions, the

adherence rate is higher. In our most of the

patients are prescribed by the qualified doctors

of the OPD of hospital, even then the

nonadherence rate is higher.20

Marital status is also an important factor in some

studies. It two studies conducted in Nepal and

Bangladesh, married persons are more likely to

adherent to drugs.21,30 But a study in Karachi

revealed no relation between marital status and

adherence rate.31 But we haven’t studied the

impact marital status on drug adherence.

Most common cause of nonadherence in our

study population was forgetfulness to take the

drug (38%). In 34% cases they run out of drugs

and in 30% cases they stop taking drugs when

they feel better. This unintentional patient

behavioral factor, forgetfulness, is an important

cause of drug nonadherence in different

studies.36,37 Being forgetful and not having any

symptoms, is one of the most common reasons

for missing the medications in other geographical

areas.37,38  In Nigeria, most of the patients

(90.1%) sometimes forget to take their

medications or do not bring their medications

along when they leave home (94.3%).39

Running out of drug is the second most important

cause of nonadherence in our study population.

Most of these antihypertensive drugs are

expensive, and if patients from low socioeconomic

condition fail to collect it free of cost from the

hospital. Another important cause of

nonadherence was stopping drug when the

patient feels better. As most of the hypertensive

patients are asymptomatic, proper education is

necessary to make the patients understand the

long term side effects of uncontrolled HTN even

when it is asymptomatic. Suggestion by

unqualified doctors (village doctors) in

Bangladesh is also an important cause of

stopping taking drugs.29 Use of herbal medicine

is also an important cause of nonadherence

among the patients in developing countries,18

though we haven’t studied the use of herbal

medicine in our patient population.

In our study 37% patients were getting single

antihypertensive drug. The prevalence of

nonadherence was higher (63% vs. 50%), but it

was not statistically significant. The prevalence

of nonadherence was not significantly related to

the number of drug used, though there was

increased prevalence of nonadherence among the

patients who were using more than one drug.

 In some studies there was relation of drug with

the level of adherence. In a study it was claimed

that it was better with ACEi/ARB (50%) than

CCB (<40%).40-42 Another study in Alabama,

USA, among patients taking only a single class

of antihypertensive throughout the fiscal year,

67.4% of patients were considered adherent and

70.1% had controlled BP. Single-class adherence

was  highest for ARBs (75.6%) and lowest for

BBs (64.7%).43 In a study  in Comilla,

Bangladesh, has also revealed that single drug

regimen and cheaper drugs ensure better

compliance. Polypharmacy was responsible for
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non-adherence.31,44

The reason behind the discrepancy between our

study and other studies may be use of more fixed

dose combination drugs in our study. So even

the patients were using multiple

antihypertensive drugs, they were taking one

or two pills.

One of the reasons of high nonadherence of anti

hypertensive drugs in our study population may

be the consultation hour of the hospital. The

consultation hour of the hospital is 8.00 am to

2.30 pm. This is the time when most of the

patients or their attendants are busy with their

daily works. Long waiting time because of huge

patient burden in the OPD may also be one of

the reasons. It has got two impacts, i) patients

don’t want to wait for that long time and they

don’t visit the hospital frequently for

consultation and for collection of drugs, ii)

doctors get less time for patients education,

regarding the importance of taking drugs,

lifestyle modification and adverse effects of

uncontrolled HTN. In a study in Karnataka,

India, health care accessibility, waiting time for

consultation and frequent change in medication

were identified as probable causes for non-

adherence.38

The control of HTN was also very poor in our

study population (29%). Eighty five percent of

patients with drug nonadherence had

uncontrolled HTN and 54% of the patients with

drug adherence had uncontrolled HTN. So

optimization of pharamacological and

nonpharmacological treatments along with

improvement in their compliance level is

necessary to improve the control of HTN.

Two thirds of the patients with drug

nonadherence had target organ damage. On the

other hand two thirds of the patients with drug

adherence had no target organ damage.  In a

study conducted in Rajshahi, half of the patients

with drug nonadherence had target organ

damage.21 The difference may be due to the

method of definition and estimation of target

organ damage.

Recommendations

There is no single intervention which will improve

the drug adherence among hypertensive patients

in all the communities. It should be individualized

in every community. We are suggesting some

interventions for better adherence in our

population. It should be evaluated by community

level studies.

1. Motivation of the patients-  In most of the

cases, patients are concerned about the  side-

effects and long-term adverse effects,

dependence, disruption to daily lives,

asymptomatic nature of the diseased,

availability of drugs and financial aspects.

Drug adherence can be increased by

increasing the patient’s perception about the

necessity of drugs. At the same time concern

about the side effects should be assured.

2. Therapeutic simplification- reduce pill

burden, reduce dose frequency. Fixed drug

combinations can improve the condition.

3. Availability of drugs- by making it cheaper,

which is often difficult. In public hospital,

where drugs are available at a low cost or

free of cost, should extend their drug

dispensing hour so that patients can collect

their drugs after their working hours.

4. Patients’ awareness that their adherence

patterns can change their behavior.

5. Higher proportion of patients who received

their prescribed medication in reminder

packaging remained on treatment and was

less likely to discontinue therapy compared

with the non-reminder packaging group. So

pharmaceutical industries should change

their packaging strategy.

Conclusion:

Fifty five percent hypertension patients are non-

adherent to their anti-hypertensive drugs.

Durattion of HTN more than five years is a risk

factor for non-adherence. Age and sex are not

determining factors. Most of the patient has got

multiple causes of non-adherence. Non-adherent

patients has got more uncontrolled HTN and

target organ damage.
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