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ABSTRACT 
This study aimed to assess the medication adherence and treatment satisfaction in ageing hypertensive patients. It also 
evaluated the prevalence and potential predictors of nonadherence. The present observational study was conducted at a 
public secondary care hospital. Hypertensive patients of either sex aged >60 years visiting outpatient departments and 
hospital pharmacies were recruited into the study. Adherence and treatment satisfaction in the study population was 
measured using the Morisky Medication Adherence Scale and the Medication Interview Satisfaction Scale (MISS-21), 
respectively. A total of 202 aged hypertensive patients participated in the study. Majority of the study population had a 
low socioeconomic status and were within the age group of 60–65 years. Most of the patients reported good treatment 
satisfaction in all the domains of MISS-21. The prevalence of nonadherence (low to medium) was found to be 61.38%. 
Upon execution of bivariate analysis, elevated blood pressure, polypharmacy, and nonvegetarian diet were identified 
as predictors for nonadherence in the study population (p < 0.05). Multiple factors, like patient’s mental status, health 
literacy, comorbidities, and drug-related problems, affect medication adherence behavior. Geriatric patients need to 
be specially addressed at hospitals regarding the advantages of treatment adherence. In the Indian set-up, there is an 
increased responsibility on all the healthcare professionals when dealing with ageing patients with chronic diseases.

INTRODUCTION
As per the population census report of 2011, nearly 

104 million aged people resided in India, of which 53 million 
and 51 million are female and male, respectively. The United 
Nations Population Fund and HelpAge India report that these 
numbers are expected to grow to 173 million by 2026, and more 
than two-thirds of the Indian aged population are residing in rural 
areas (senior citizens’ status in India). Compared to adults, older 
people are at an enhanced risk of mortality and morbidity due to 

chronic diseases. Pharmacokinetic and pharmacodynamic changes 
in the aged make them more prone to hospitalization. As per the 
National Council of Applied Economic Research 2016 report, the 
prevalence of hypertension in the Indian ageing population has 
significantly increased from 6.6% (2004–2005) to 11.5% (2011-
2012) (Adiseshiah M. Ageing in India: the health issues, 2018).

 “Hypertension is defined as persistent elevation of 
arterial blood pressure (BP), and uncontrolled hypertension is a 
clinical condition where BP ≥140/90 mmHg, which carries a high 
morbidity and mortality risk, including heart failure, coronary 
heart disease, stroke, and renal insufficiency” (Chobanian et al., 
2003; WHO, Hypertension, America, 2019).

Adherence is defined by the WHO as “the extent to 
which a person’s medication-taking behavior, following a diet, 
and/or executing lifestyle changes corresponds with agreed 
recommendations from a health care provider” (WHO, Adherence 
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to long-term therapies: evidence for action, chronic diseases and 
health promotion, Switzerland, 2003). In general, the medication 
adherence of a patient can vary from 0% to 100%, and larger values 
represent better medication adherence by the patient. “Several 
factors are known to affect adherence: low socioeconomic status 
(SES), class of drug prescribed, number of pills per day, side 
effects of medication, patient’s inadequate understanding of the 
disease, age, gender, severity of disease and importance of the 
treatment” (Hashmi et al., 2007).

“Satisfaction is the perception of an individual’s experience 
compared with his or her expectations. For patients, it is related to 
the extent to which general healthcare needs and condition-specific 
needs are met” (Guldvog, 1999). “Patients’ satisfaction with their 
doctors is a key element in the efficiency and usage of health services 
and varies depending on patient characteristics. Each patient has 
expectations when meeting a doctor, and the difference between 
these expectations and what he obtains represents the perception 
of satisfaction” (Kuteyi et al., 2010). “Adherence to treatment, 
provision of continuous care, clinical management of the illness, 
and patients’ adjustment are very closely related to satisfaction with 
physician-patient interaction” (Loblaw et al., 1999).

According to previous research, hypertensive patients are 
considered adherent if they take at least 80% of their medications 
(Nair et al., 2011). Many studies have shown that, despite the 
availability of effective medications, controlling high BP in the 
ageing population is a major challenge for doctors. Nonadherence 
to antihypertensive medications is a major risk factor that can lead 
to uncontrolled BP, disease progression, increased healthcare costs, 
and even death (Cárdenas-Valladolid et al., 2010; Pasina et al., 
2014; Wang et al., 2002). Nonadherence can also be influenced by 
dexterity issues, declining cognitive abilities, and poor healthcare 
provider–patient communication. As a result, the ageing population 
is more likely to experience medication mismanagement, adverse 
drug events, and poor health outcomes (Al-Ruthia et al., 2017). 
With this background, our study aimed at assessing medication 
adherence along with treatment satisfaction in aged hypertensive 
patients visiting a secondary care public hospital. Furthermore, our 
study also evaluated the relationship between treatment satisfaction 
and medication adherence in aged hypertensive patients.

MATERIALS AND METHODS

Study design and setting
A prospective observational convenient sample study 

was conducted between June 2017 and April/May 2018 at the 
Govt. District Headquarters Hospital, Ooty, which is a 480-bed 
secondary care public hospital catering to the healthcare needs of 
the general public in and around The Nilgiris district.

Inclusion and exclusion criteria
The study included hypertensive patients of either sex 

aged >60 years old visiting the outpatient department and hospital 
pharmacy. The study excluded noncooperative patients and 
hypertensive patients treated as inpatients.

Ethical clearance
The study was approved by the Institution Review 

Board, JSS College of Pharmacy, Ooty, Tamil Nadu (IRB approval 
number JSSCP/DPP/IRB/11/2017-18 Dated: 03-02-2018).

Study procedure
Hypertensive patients visiting the hospital pharmacy and 

outpatient department of the study site were reviewed on a daily 
basis. Patients meeting the study criteria were explained briefly 
about the research study. Those patients willing to participate in the 
study gave informed consent to participate, and then the data were 
collected through interviews. The data related to demographic 
characteristics, antihypertensive medication treatment, and 
prescription filling details were first collected. Furthermore, the 
patients were subjected to the Morisky Medication Adherence 
Scale (MMAS) and the Medication Interview Satisfaction Scale 
(MISS-21) to assess their medication adherence and treatment 
satisfaction, respectively. Wherever required, assistance was 
given by a graduate pharmacist to complete the information on the 
data collection form.

Study instruments

Data collection form
The data collection form included sections like 

demographic data, BP, social habits, diagnosis, family history, past 
medical history, past medication history, current therapy, etc.

Kuppuswamy’s SES scale
“The modified Kuppuswamy scale was used to measure 

the SES of patients. The scale is based on a composite score 
considering the education and occupation of the head of the family 
along with their monthly income, which yields a score of 3–29. 
The scale classifies the study populations into high, middle, and 
low SES ” (Singh et al., 2017).

The Morisky Medication Adherence Scale (MMAS)
“The MMAS was used to measure a participant’s 

adherence to medication. The MMAS is a validated self-reporting 
questionnaire consisting of eight questions. The questions address 
the patient’s medication-taking behavior but not medication 
adherence determinants; it requires a dichotomous response  
(yes/no) to 7 out of 8 questions, with a 5-point Likert scale for 
the last question. The total score ranges from 0 to 8, with scores 
of <6, 6 to <8, and 8 reflecting low, medium, and high adherence, 
respectively” (Morisky et al., 2008).

Medication Interview Satisfaction Scale (MISS-21)
“Patients’ treatment satisfaction was assessed with the 

aid of MISS-21, which was first developed for British general 
practice. The scale consists of 21 questions. The patient is asked 
to indicate their level of agreement on a 7-point Likert scale: very 
strongly disagree (1), strongly disagree (2), disagree (3), uncertain 
(4), agree (5), strongly agree (6), and very strongly agree (7). The 
scale is structured in four dimensions, namely ‘Distress relief 
subscale’ (6 items), ‘Communication comfort subscale’ (4 items), 
‘Rapport subscale’ (8 items), and ‘Compliance intent subscale’ (3 
items). Responses from all the questions are combined. Higher 
scores represent a higher level of satisfaction” (Meakin and 
Weinman, 2002).

Statistical analysis
Data were recorded on a predesigned proforma and 

managed on MS Excel. The entries were double checked for any 
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possible keyboard errors. Data was analyzed using the Statistical 
Package for the Social Sciences version 20.0 (Systat Software, 
Chicago, II., USA). Bivariate analysis [Pearson’s Chi-square, 
odds ratio (OR), and 95% confidence interval (CI)] was executed 
to identify the predictors for nonadherence. Pearson’s correlation 
was executed to study the correlation between Morisky medication 
adherence scores along with SES and the number of medications 
received. “p”-value < 0.05 was considered statistically significant.

RESULTS
A total of 202 aged patients meeting the study criteria 

were recruited for the study. Of these, the majority were female  
(n = 102). The demographic characteristics of the study population 
are presented in Table 1. Age range of the study population 
was found to be 60–77 years. However, 60–65 years age group 
comprised majority (n = 120) of the study population. Majority of 
the patients were within the range of 130–140 mmHg systolic BP 
(n = 90) and 91–100 mmHg diastolic BP (n = 97). Only, 13.86% 
of the study population was found to have smoking habit and 
15.84% of the study population was found to be alcoholic. About 
two-thirds of the study population had a normal body mass index 
(n = 157). Most of the patients in the present study were married 
and found to follow mixed/nonvegetarian diet. As per the modified 
Kuppuswamy scale 2017, most of the patients belonged to “lower 
class” and “upper lower class” with regard to the SES.

Detailed information about the various drugs prescribed 
in the study population is presented in Table 2. The most 
Commonly prescribed drugs for comorbid conditions in the study 
population was found to be calcium channel blockers, followed 
by angiotensin-converting enzyme inhibitors and beta blockers. 
The most prescribed antihypertensive medication was found 
to be Amlodipine and about 69 patients were treated with two 
or more antihypertensive drugs. Along with antihypertensives, 
proton pump inhibitors, multivitamins, calcium supplements, and 
Atorvastatin were the most commonly prescribed medicines for 
comorbid conditions in the study population. 

The level of medication adherence was assessed using 
the MMAS. As per the scores, 38.61% (n = 78) of the patients were 
found to have high adherence to their medications. 19.3% (n = 39) 
and 42.07% (n = 85) of the patients were found to have medium 
adherence and low adherence, respectively. For the purpose 
of executing statistical analysis, patients apart from the high 
adherence group were combined together, and this was taken up 
for the calculation of the prevalence of nonadherence and further 
bivariate analysis. Elevated BP, polypharmacy, and nonvegetarian/
mixed diet were the influential predictors for nonadherence as 
identified by bivariate analysis (p < 0.05). Other variables did not 
have statistical significance. The prevalence of nonadherence and 
its bivariate analysis results are presented in Table 3. Treatment 
satisfaction was assessed using MISS-21. As per the scores, 
majority of the patients were found to be highly satisfied with their 
treatment. All the domains showed similar patterns of satisfaction. 
The descriptive statistics of the MISS-21 are given in Table 4. 
MMAS scores and number of drugs prescribed were subjected 
to Pearson’s correlation; a weak positive correlation was noted 

Table 1. Demographic characteristics of the study population.

Patient characteristics Number (percentage)

Age (years)

60–65 120 (59.40)

66–70 61 (30.19)

≥71 21 (10.39)

Systolic BP (mmHg)

≤120 06 (2.97)

121–130 41 (20.29)

131–140 90 (44.55)

141–150 37 (18.31)

151–160 18 (8.91)

161–170 02 (0.99)

171–180 08 (3.96)

Diastolic BP (mmHg)

≤80 22 (10.89)

81–90 28 (13.86)

91–100 97 (48.01)

101–110 49 (24.25)

≥111 06 (2.97)

Smoking status

Smoker 28 (13.86)

Nonsmoker 174 (86.13)

Alcohol consumption

Alcoholic 32 (15.84)

Nonalcoholic 170 (84.15)

Body mass index

Below 18.5 (Underweight) 11 (5.44)

18.5–24.9 (Normal) 157 (77.72)

25–29.9 (Overweight) 27 (13.36)

Above 30 (Obese) 7 (3.46)

Food habits

Vegetarian 16 (7.92)

Nonvegetarian/mixed diet 186 (92.07)

Marital status

Married 190 (94.05)

Divorced 03 (1.48)

Single 02 (0.99)

Widowed 07 (3.46)

SES 

(Modified Kuppuswamy scale)

Lower class 91 (45.04)

Upper lower class 87 (43.06)

Lower middle class 13 (6.43)

Upper middle class 11 (5.44)

Upper class -
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[Correlation coefficient, (r)-0.392, coefficient of determination, 
(R2)-0.153]. Morisky scale scores and SES were subjected to 
Pearson’s correlation; a weak positive correlation was noted 
[Correlation coefficient, (r)-0.046, coefficient of determination, 
(R2)-0.002]

DISCUSSION
Population ageing is taking place throughout the world, 

and hypertension is a common disease. One major reason for this 
trend is the patterns of changes in BP and increasing hypertension 
prevalence with age (in about 1 billion people worldwide) 

Table 2. Commonly prescribed drugs in the study population.

Drugs No. of patients prescribed (percentage)

Commonly prescribed antihypertensives in the study population

 Calcium channel blockers

 Amlodipine 129 (63.86)

 Nifedipine 61 (30.19)

 Angiotensin II receptor blockers

 Losartan 08 (3.96)

 Angiotensin-converting enzyme inhibitors

 Enalapril 61 (30.19)

 Diuretics

 Furosemide 22 (10.89)

 Spironolactone 09 (4.45)

 Beta-blockers

 Atenolol 56 (27.72)

 Propranolol 01 (0.49)

 Metoprolol 06 (2.97)

Commonly prescribed drugs for comorbid conditions in the stzudy population

 Biguanides

 Metformin 42 (20.79)

 Sulfonylureas

 Glibenclamide 21 (10.39)

 Glimepiride 09 (4.45)

 Glipizide 03 (1.48)

 HMG CoA reductase inhibitors

 Atorvastatin 71 (35.14)

 Antiplatelet agents

 Clopidogrel 25 (12.37)

 Aspirin 33 (16.33)

 Nitrate vasodilators

 Isosorbide dinitrate 20 (9.90)

 Gastrointestinal agents

 Omeprazole 91 (45.04)

 Ranitidine 24 (11.88)

 Liq. Antacid (Aluminum hydroxide and magnesium hydroxide) 09 (4.45)

 Multivitamins and calcium

 Calcium supplements 50 (24.75)

 Vitamin B complex 104 (51.48)

 Analgesics

 Diclofenac 49 (24.25)

 Bronchodilators

 Theophylline and Etophylline 15 (7.42)

 Salbutamol 12 (5.94)
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(Kearney et al., 2005). A total of 202 aged patients participated 
in the present study, and the number of male and female patients 
was almost equal. Many studies on the aged population published 
in developed countries are conducted by recruiting patients aged 
≥65 years. Our study recruited patients aged ≥60years. This is 
justified because the normal age for retirement and the margin for 
senior citizenship in India is 60 years (Maintenance and Welfare of 

Parents & Senior Citizens Act, 2007). In addition, research studies 
from India have already been published with an age cut-off of 60 
years and above (Harugeri et al., 2010; Vishwas et al., 2012).  

In this study, majority of the patients were prescribed 
with calcium channel blockers (Amlodipine, dose range of 2.5–
10 mg; Nifedipine, dose range of 10–30 mg), Enalapril (dose 
range of 2.5–40 mg), and Atenolol (dose range of 5–50 mg). 

Table 3. Prevalence and predictors for nonadherence in the study population using bivariate analysis.

Patient characteristics Number of patients (%) Nonadherent patients “n” (% prevalence) OR 95% CI p-value

Total 202 124 (61.38)

Sex

  Male 100 (49.54) 63 (63) 1.144 0.649–2.017 0.639

 Female 102 (50.49) 61 (59.80) (Ref.) - -

Age

 Above 65 82 (40.59) 55 (67.07) 1.505 0.838–2.704 0.170

 60–65 120 (59.40) 69 (57.5) (Ref.) - -

Systolic BP (mmHg)

 141–180 65 (32.17) 47 (72.30) 3.350 1.767–6.352 <0.001*

 ≤120–140 137 (67.82) 77 (56.20) (Ref.) - -

Diastolic BP (mmHg)

 ≥90 152 (75.24) 86 (56.57) 0.411 0.199–0.848 0.01*

 ≤90 50 (24.75) 38 (76) (Ref.) - -

Total Number of drugs 
prescribed

 > 5 119 (58.91) 91 (76.47) 4.924 2.674–9.066 <0.001*

 0–4 83 (41.08) 33 (39.75) (Ref.) - -

SES

 Middle class 24 (11.88) 13 (54.16) 2.393 0.970–5.90 0.052

 Lower class 178 (88.11) 111 (62.35) (Ref.) - -

Smoking status

 Smoker 28 (13.86) 19 (67.85) 1.135 0.508–2.532 0.751

 Nonsmoker 174 (86.13) 105 (60.34) (Ref.) - -

Alcohol consumption

 Alcoholic 32 (15.84) 21 (65.62) 1.241 0.562–2.740 0.590

 Nonalcoholic 170 (84.15) 103 (60.58) (Ref.) - -

Body Mass Index

 Underweight 11 (5.44) 6 (54.54) 0.804 2.748 1

 Normal 157 (77.72) 94 (59.87) (Ref.) - -

 Overweight and Obese 34 (16.83) 24 (70.58) 1.608 0.72–3.593 0.24

Marital status

 Married 190 (94.05) 117 (61.57) 1.602 0.098–26.022 1

 Divorced 03 (1.48) 1 (33.33) 2 0.051–78.254 1

 Single 02 (0.99) 1 (50.0) (Ref.) - -

 Widowed 07 (3.46) 5 (71.42) 2.5 0.099–62.608 1

Food habits

 Non vegetarian/ (Mixed 
diet) 186 (92.07) 112 (60.21) 4.540 1.410–14.616 0.013*

 Vegetarian 16 (7.92) 12 (75) (Ref.) - -

* “p” statistically significant.
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This practice is justified because, as per the eigth Joint National 
Committee recommendations, nonblack adults should be initiated 
with either any one of the following drugs as their first choice 
of treatment [thiazide diuretic, calcium channel blocker-CCBs, 
angiotensin-converting enzyme inhibitors (ACEIs) or angiotensin 
receptor blockers (ARBs)] (James et al., 2014). These agents are 
preferred because evidence from outcome data has demonstrated 
cardiovascular risk reduction benefits with these classes. Patients 
with comorbidities like diabetes mellitus should be prescribed 
ACEIs or ARBs. However, our hospital was adhering to the 
recommendations of the guidelines.

A total of 124 patients out of 202 patients had low-to-
moderate adherence problems as per the MMAS (Morisky et al., 
2008). Hence, these patients were considered nonadherent, and 
the prevalence of nonadherence in the present study was found 
to be 61.38%. In a community-based study from South India, the 
prevalence of nonadherence was found to be 45.4% (Venkatesan  
et al., 2018). In a cross-sectional study on aged patients from 
Korea, the prevalence of low adherence was found to be 52.5% 
(Jin et al., 2016). Our study was conducted at a public hospital, 
where the health literacy of the patients visiting the hospital is 
expected to be lower when compared to patients visiting a private 
hospital. In Ooty, the majority of the patients are from agricultural 
and rural backgrounds. Hence, the level of health awareness is 
relatively lower when compared to patients visiting a private 
hospital. This could be the reason for us to observe the high 
prevalence of nonadherence in our study population.

Upon applying the bivariate analysis, elevated BP, 
nonvegetarian or mixed diet, and polypharmacy were identified as 
influential predictors for nonadherence (p < 0.05). Poor medication 
adherence is a major issue for hypertension treatment. Even though 
it is considered one of the major causes of treatment failure, our 
study also assessed the relationship between patient medication 
adherence and treatment satisfaction in patients who are taking 
antihypertensive medications. Studies have shown that the 
reasons for medication nonadherence are knowledge and beliefs 
about medication, polypharmacy, adverse drug reactions, age, 
and sociodemographic factors (Yap et al., 2016; Yokoyama et al., 
2014). Researchers from Japan and the United States of America 
in their meta-analysis showed that removing meat from the diet 
can result in a significant reduction in systolic and diastolic BP. 
The study also concluded that vegetarian food can be considered a 
nonpharmacological treatment for hypertension (Alsabbagh et al., 
2014). Interventions targeting the limiting of nonvegetarian food 
and salt restriction should be focused on educating hypertensive 
patients to avoid unnecessary complications like hypertensive 
emergencies. Polypharmacy has been frequently considered as 
one major medication-related issue among older adults with 

comorbidities. This finding also correlates with the study by Pasina 
et al. (2014). The number of patients who were taking fewer drugs 
was more adherent in comparison with those taking ≥5 drugs. 
We also observed a weak positive correlation between MMAS 
scores and the number of drugs prescribed. As the MMAS scores 
increase, the nonadherence pattern also increases. This finding 
also supports the notion that polypharmacy can act as a factor to 
precipitate nonadherence behavior in the aged population.

We also observed a weak positive correlation between 
the patients’ SES and MMAS scores. This finding suggests that the 
lower SES patients were found to have more adherence behavior to 
their medications when compared to the middle-class population. 
This may be an incidental finding, because a meta-analysis 
conducted in Canada reported that there is no association between 
low SES and nonadherence to antihypertensive medications (Wolf 
et al., 1978).

We used the MISS-21 instrument even though it was 
developed for use in British general practice, due to the absence of 
a standard indigenous instrument to assess the level of satisfaction 
in patients with chronic diseases. Another reason for choosing 
MISS-21 is that it is derived from the original 29-item MISS 
developed by Wolf et al., (1978) which is one of the most cited 
research instruments in assessing patient satisfaction toward 
healthcare (Wolf et al., 1978). MISS-21 has demonstrated good 
validity and internal consistency (reported values of Cronbach’s 
alpha between 0.67 and 0.92) (Meakin and Weinman, 2002).

By conducting a personal interview with the aged 
patients during data collection, we observed that a lot of patients 
had good trust in the physicians of the hospital. This is the reason 
we observed good levels of treatment satisfaction in our study 
population. Good scores were noted in all the four domains of 
MISS, suggesting good levels of patient satisfaction, namely 
distress relief, communication comfort, compliance intent, and 
rapport. Studies have reported that emotional support and a sense 
of trust in the doctors noticeably affect the patient’s satisfaction, 
leading to better treatment outcomes (Guldvog, 1999; Kinnersley 
et al., 1996).

The results of the present study have to be carefully 
interpreted and a few points have to be considered limitations 
because the study was conducted at a public hospital and not a 
private hospital. Here, the patients were not charged for the 
medical consultations. They were also issued medications free of 
charge. In our study, we observed patients from lower and middle 
SES levels, and no patients from upper socioeconomic levels were 
observed in our study.

The findings of the present study were completely based 
on patients’ responses to the interviewer. We did not confirm the 
adherence pattern of the patients by performing other alternative 

Table 4. Descriptive statistics of MISS-21.

Subscale Mean item score Standard deviation

Distress relief subscale (6 items) 5.32 0.74

Communication comfort subscale (4 items) 5.81 1.03

Rapport subscale (8 items) 5.60 0.92

Compliance intent subscale (3 items) 5.21 0.74

Overall Scale 5.48 0.85
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methods like the pill count method, serum level drug estimations, 
etc. Future studies should incorporate both subjective and 
objective confirmation of the adherence behavior of the patients. 
Large multicentric studies will be very helpful in assessing the 
exact prevalence of nonadherence in aged hypertensive patients.

CONCLUSION
Multiple factors, such as a patient’s mental status, health 

literacy, comorbidities, and drug-related problems, influence the 
medication adherence behavior of aged patients. In our study, it 
was observed that elevated BP, polypharmacy, and nonvegetarian 
diet affected the medication adherence of our study population. 
In spite of reporting good satisfaction levels, majority of the 
patients still remained nonadherent to their medications. As a 
special population, aged patients need to be specially addressed 
in hospitals regarding the advantages of treatment adherence. 
Aged hypertensive patients should be counseled that they need 
to take the drugs lifelong. There is an increased responsibility on 
all healthcare professionals especially when dealing aged patients 
with chronic diseases. Considering the fact that majority of the 
aged people reside in rural areas, the primary healthcare system 
in rural India needs to be strengthened to achieve better health 
outcomes.
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