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ABSTRACT

Background: Hypertension is a leading modifiable risk factor for cardiovascular morbidity and mortality worldwide.
Despite availability of effective pharmacological and lifestyle interventions, optimal blood pressure control remains
suboptimal, largely due to poor treatment compliance and delayed or inappropriate health-seeking behaviour.
Obijectives were to assess the extent of treatment compliance among hypertensive patients; to identify determinants of
antihypertensive treatment compliance; to explore factors affecting health-seeking behaviour; and to qualitatively
explore accessibility, availability, challenges and opportunities influencing compliance.

Methods: A mixed-methods cross-sectional study was conducted at the non-communicable disease clinic of a tertiary
care hospital in Surat, Gujarat, India from May to October 2023. The quantitative component included 300 adult
hypertensive patients selected by convenient sampling. Data were collected using a semi-structured questionnaire
capturing socio-demographic details, lifestyle practices, treatment characteristics, and the Hill-Bone compliance to
high blood pressure therapy scale. The qualitative component comprised in-depth interviews with 10 hypertensive
patients; thematic analysis was performed.

Results: The mean+SD age of 300 participants was 56.8+10.7 years. Overall mean+SD for Hill Bone compliance
score was 17.49+3.83 while those of medication compliance, sodium use and appointment keeping subscales were
9.38+2.22, 3.62+1.05 and 4.49+1.68 respectively. Only 61 (20.33%) participants were perfectly adherent according to
Hill Bone compliance therapeutic scale while 239 (79.66%) participants were not. Qualitative themes included
perceived severity of hypertension, financial constraints, health literacy, access barriers and the enabling role of
family and counselling.

Conclusions: Treatment compliance and health-seeking behaviour among hypertensive patients are influenced by an
interplay of patient-related, therapy-related and system-level factors.

Keywords: Health-seeking behaviour, Hill-Bone compliance scale, Hypertension, Mixed-method, Surat, Treatment
compliance

INTRODUCTION

Hypertension is an increasingly important medical and
public health issue. It is a Morden day’s epidemic.!
Hypertension is a leading risk factor for cardiovascular
morbidity and mortality worldwide.? Adherence to
treatment and medication is important to control high
blood pressure. Low adherence to treatment is a major
barrier to blood pressure reduction and control. Lack of or
poor treatment adherence increases cardio vascular

morbidity and mortality.®> Poor adherence to anti-
hypertensive drugs is a major cause of unsatisfactory
blood pressure control. Hypertension doctors play an
integral role in improving medication adherence in
hypertensive patients.*

Hypertension is a major global public health challenge
and a leading contributor to cardiovascular disease
(CVD), stroke, chronic kidney disease and premature
mortality. The global prevalence of hypertension has
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increased substantially over the past three decades due to
population ageing, urbanization, sedentary lifestyles,
unhealthy diets and psychosocial stress. In India,
hypertension prevalence ranges between 20-30% among
adults, with low awareness, treatment, and control rates.®

Compliance with prescribed medications is critical in
controlling blood pressure and preventing complications.®
Adverse effects of antihypertensive drugs, such as
fatigue, dizziness, or sexual dysfunction, can lead to poor
adherence. Patients may discontinue or reduce their
medication doses without consulting their physicians if
they experience unpleasant side effects.’

Effective communication and a strong therapeutic
relationship between healthcare providers and patients are
critical for enhancing adherence. Patients who feel
supported by their doctors are more likely to follow their
treatment regimens.® Patient dissatisfaction with the
doctor, poor doctor-patient relationship, or long waiting
times to obtain appointments increase the risk of
non-compliance. Multiple drug therapy and multiple
frequency of dosing also increase the risk of
non-compliance. The lack of a patient-friendly, flexible
health care system has also been identified as the primary
reason for non-compliance.®

Health-seeking behaviour includes the processes by
which individuals recognize symptoms, decide to seek
care, choose healthcare providers and adhere to
prescribed management. In chronic asymptomatic
conditions such as hypertension, patients often
underestimate disease severity, leading to delayed care-
seeking and poor long-term adherence. Socio-
demographic characteristics, health beliefs, cultural
norms, economic constraints and health-system
responsiveness substantially influence this behaviour. All
of these factors work against successfully preventing
hypertension. Multi intervention approaches are needed to
overcome these difficulties, at the individual, community
and policy levels.1?

Mixed-methods approaches are particularly useful in
understanding adherence and health-seeking behaviour,
as quantitative measures estimate the magnitude and
determinants, while qualitative inquiry provides
contextual insights into lived experiences, beliefs and
systemic barriers. Limited data are available from Gujarat
exploring these issues comprehensively. This study aimed
to address this gap by assessing compliance and health-
seeking behaviour among hypertensive patients attending
a tertiary care facility in Surat using a mixed-methods
design.

METHODS
Study design and setting

A cross-sectional mixed-method study was conducted in
NCD clinic of a tertiary care hospital in Surat, Gujarat.

The study aimed to know factors affecting compliance
and health-seeking behaviour of hypertensive patients.

Study population and sampling

Adult hypertensive patients (=18 years) attending the
clinic during the study period from May 2023 to October
2023 were included in the study. Patients with major
comorbidities or unwilling to consent were excluded. A
total of 300 participants were enrolled conveniently. Ten
participants were conveniently enrolled for in-depth
interviews.

Data collection tools

A pre-tested semi-structured questionnaire captured
socio-demographic  details, clinical characteristics,
lifestyle practices and treatment-related information.
(Treatment compliance was assessed using the Hill-Bone
compliance to high blood pressure therapy scale- the Hill-
Bone CHBPTS was developed by Kim et al in 2000,
which is a measure of antihypertensive treatment
compliance that includes 14 items; a score of 14
represents perfect adherence, and a score greater than 14
represents non-perfect adherence. Each item is scored on
a 4-point scale, response options consist of “none of the
time=1”, “some of the time=2", “most of the time=3",
and “all the time=4". The total score ranges from the
lowest 14 to the highest 56; minimum score is 14 which
shows perfection and maximum score is 56 which shows
worst compliance).!! Qualitative data were collected
using a semi-structured interview guide.

Ethical considerations

Ethical approval was obtained from the ‘human research
ethics committee’ of the Government Medical College,
Surat. Written informed consent was obtained from all
participants.

Statistical analysis

The collected data were analysed using both descriptive
and inferential statistics. Descriptive statistics included
frequency tables, measures of central tendency and
measures of dispersion. Inferential statistics, including
Chi-square, t-test, ANOVA were used to assess
relationships between variables and to draw conclusions.
The internal consistency of the Hill Bone compliance to
high blood pressure therapy scale was assessed using
Cronbach’s alpha. The overall reliability coefficient of
the scale in the present study was a=0.83, indicating good
internal consistency.

Qualitative data from open-ended questions and key
informant interviews were analysed thematically, with
codes and themes reported in narrative form. Quantitative
data analysis was conducted using the Statistical Package
for Social Sciences (SPSS).
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RESULTS

310 participants were conveniently enrolled from non-
communicable disease clinic, medicine department, New
Civil Hospital Surat.

Quantitative findings

Socio-demographic characteristics of study participants
Majority of participants 150 (50%) belonged to the 40-59

years of age group, 175 (58.3%) were females and 125
(41.6%) were males. Majority of participants were

Hindus 234 (78%). Majority the participants were
married 241 (80.3%). More than half of the participants
belonged to urban middle-class areas 167 (55.6%). About
one-fourth had completed primary education 76 (25.3%).
Majority were housewives 167 (55.6%). More than half
of the participants belonged to nuclear families 166
(55.3%). According to socio-economic classification,
majority of participants belonged to class 1V 89 (29.6%)
(As per Modified BG Prasad’s classification, taking
AICPI=138.4, October, 2023). Only 7 (2.3%) participants
have smoking habit, while 31 (10.3%) have habit of
tobacco chewing. 297 (99%) participants do not have
habit of alcohol.

Table 1: Socio-demographic characteristics of study participants.

Variables _ Categor __Frequenc _ Percentage
20-39 012 04.0
Age (years) 40-59 150 50.0
60-79 131 43.7
>80 007 02.3
Male 125 41.6
(CEmeer Female 175 58.3
Hinduism 234 78.0
Religion Islam 065 21.6
Christianity 001 00.3
. Married 241 80.3
Marital status Widow 059 196
Rural 029 09.6
Address U. Middle 167 55.6
U. Slum 104 34.6
Illiterate 132 44,0
Just literate 002 00.6
Primary 076 25.3
Education Secondary 058 19.3
Higher secondary 014 04.6
Graduate 015 05.0
post graduate 003 01.0
Professional 007 02.3
Shop owner 004 01.3
Farm owner 002 00.6
Occupation Skilled worker 054 18.0
Unskilled worker 016 05.3
Unemployed 050 16.6
Housewife 167 55.6
| 020 06.6
I 042 14.0
Socio -economic class 111 068 22.6
(\V4 089 29.6
\ 081 27.0
Nuclear 166 55.3
Type of family Joint 010 03.3
Three generation 124 41.3
. . Yes 007 02.3
Smoking habit No 293 976
. Yes 031 10.3
Tobacco chewing No 269 89.3
. Yes 003 01.0
Habit of alcohol No 297 99.0
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Table 2: Comparison of total hill bone compliance score with socio-demographic factors.

Total Hill Bone compliance score

VETEEES Category _ Mean+SD P value Test applied
hical Rural 29 18.14+4.462 0.354 ANOVA

eographica Urban Middle 167 17.23+3.055

Urban Slum 104 17.75+4.692
Gender Female 175 17.76+3.987 0.289 T-test

Male 125 17.13+3.603
Marital status Widqw 59 17.90+3.642 0.477 T-test

Married 241 17.40+3.886

lliterate 132 18.12+4.115 0.368 ANOVA

Just literate 2 17.50+0.707

Primary 76 16.95+3.939
Education Secondary 58 17.05+2.898

Higher secondary 14 17.36+4.431

Graduate 15 16.87+3.623

Post graduate 3 16.33+2.082

Nuclear 166 17.54+3.969 0.363 ANOVA
Type of family Joint 10 15.80+1.317

Three generation 124 17.58+3.783

Table 3: Subscales of the Hill-Bone compliance scale.
| Subscale ~Minimum  Maximum Median  SD Q1 Q3 IQR
Medication taking 8 24 9 2.22 3 4 1
Sodium intake 3 9 3 1.05 3 6 3
Appointment keeping 3 10 3 1.68 8 10 2
Table 4: Summary of participants’ response to HBTCS.

Subscales _Levelofadherence  Frequency  Percentage |
Adherence to medication taking (8 Perfect adherence (score = 8) 137 45.66
items) Non-adherence (score >8) 163 54.33
Adherence to reduce salt intake (3 Perfect adherence (score = 3) 203 67.66
items) Non-adherence (score >3) 97 32.33
Adherence to appointment keeping Perfect adherence (score = 3) 161 53.66
(3 items) Non-adherence (score >3) 139 46.33
Overall treatment adherence (14 Perfect adherence (score =14) 61 20.33
items) Non- adherence (score >14) 239 79.66

Participants from rural areas had a slightly higher mean
compliance score (18.14+4.462) compared to urban
middle (17.23+3.055) and urban slum (17.75+4.692), the
difference was not statistically significant (p=0.354).
Females showed marginally higher compliance
(17.76+3.987) than males (17.13+3.603), but this
difference was not significant (p=0.289). Widows had a
slightly higher mean score (17.90+3.642) compared to
married individuals (17.40+3.886); however, the
difference was not statistically significant (p=0.477).
Illiterate participants had the highest mean compliance
score (18.12+4.115), while postgraduates had the lowest
(16.33+2.082). Despite this variation, the difference
across educational levels was not statistically significant
(p=0.368). Participants from three-generation families
(17.58+3.783) and nuclear families (17.54+3.969) had

comparable scores, whereas joint families had slightly
lower scores (15.80+1.317). However, the difference was
not statistically significant (p=0.363). The results indicate
that there was no statistically significant difference in
total Hill-Bone compliance scores across any of the
variables studied (p>0.05).

Subscales of the Hill-Bone compliance scale

The Hill-Bone compliance therapeutic scale is a measure
of antihypertensive treatment compliance that includes 14
items grouped into three subscales: 1) reduced sodium
intake, 2) appointment keeping, and 3) medication taking.
The sodium subscale contains 3 items assessing dietary
intake of salty foods (value range, 3-12); the appointment
keeping subscale contains 3 items assessing appointments
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for doctor visits and prescription refills (value range, 3-
12); and the medication taking subscale contains 8 items
assessing medication taking behaviour (value range, 8-
32).

Medication compliance shows a median score of 9 with a
low IQR (1), indicating that most participants have
similar and consistent medication-taking behaviour. The
small variability suggests good adherence and uniformity
among participants. Sodium use has a median of 3 with a
higher IQR (3), which reflects greater variability in
dietary practices. This indicates that compliance with
sodium restriction is inconsistent, with some participants
following recommendations while others do not.
Appointment keeping also has a median of 3, but the IQR
(2) suggests moderate variability. This implies that while
some participants regularly attend follow-ups, others miss
or delay appointments, indicating partial compliance.
Participants show better compliance in medication intake
compared to dietary sodium restriction and appointment
keeping. The highest consistency is seen in medication
adherence, whereas lifestyle-related behaviour (diet and
appointments) shows more inconsistency.

Summary of participants’ response to HBTCS

The Hill-Bone CHBPTS is a measure of antihypertensive
treatment compliance that includes 14 items; a score of 14
represents perfect adherence, and a score greater than 14
represents non-perfect adherence (Table 4).

Only 61 (20.33%) participants were perfectly adherent
according to Hill Bone compliance therapeutic scale
while 239 (79.66%) participants were not, while more
than half of participant were perfectly adherent to
appointment keeping only and (137) 45.66% perfectly
adherent to medication taking and one third participants
were perfectly adherent to reduce salt intake.

Distribution of participants as per Hill bone compliance
scale

The HBCTS consists of 14 items. Every item of the tool
is scored on four-point Likert scale (1= none of the time,
2= some of the time, 3= most of the time and 4= all of the
time).

Table 5: Distribution of participants as per Hill bone compliance scale.

Hill bone compliance scale

How often do you forgot to take your HT medicine?

How often do you decide not to take your high bp medicine?

How often do you eat salty food?

How often you sprinkle salt on your food before you eat it?

How often do you eat fast food?

How often do you make the next appointment before you leave the 166

doctor’s office? (reverse coding)

How often do you miss scheduled appointment?
How often do you forgot to get prescriptions filled?
How often do you run out of hbp pills?

How often do you skip your hbp medicine before you go to the

doctor?

How often do you miss taking your hbp pills when you feel better? 0 (0) 3(1)
How often do you miss taking your hbp pills when you feel sick? 0 (0) 3(2)

How often do you take someone’s else's hbp pills?

How often do you miss taking your hbp pills when you are

careless??

A majority reported “none of the time” for non-adherent
behaviors such as skipping medication, running out of
pills, missing doses when feeling better or sick, and
taking others’ medication (=89-97%), reflecting high
medication compliance. Similarly, dietary practices were
relatively favorable, with most participants reporting not
consuming salty food, fast food, or adding extra salt
before meals (=69-90%), although a small proportion still
reported  occasional sodium intake.  Regarding
appointment-related behaviors, most participants did not

Most of Some of  None of the
time the time thetime time
N(%) N (%) N (%) N (%)
1(0.33) 3(1) 144 (48) 152 (50.66)
1(0.33) 2(0.66) 91 (30.33) 206 (68.66)
1(0.33) 7(2.33) 83(27.66) 209 (69.66)
0 (0) 2 (0.66) 52 (17.33) 246 (82)

0(0) 2(0.66) 26(8.66) 272 (90.66)
(5533 2(066) 20(6.66) 112(37.33)
2(0.66) 4(1.33) 24 (8) 270 (90)
1(0.33) 3(1)  23(7.66) 273 (91)
2(0.66) 2(0.66) 23(7.66) 273 (91)
1(0.33) 3(1)  23(7.66) 273 (91)
28(9.33) 269 (89.66)
23(7.66) 274 (91.33)
0(0) 2(0.66) 8(2.66) 290 (96.66)
0(0)  4(1.33) 16(5.33) 280 (93.33)

miss scheduled visits (90%), indicating good follow-up
adherence. However, only 55.33% reported “all the time”
for making the next appointment before leaving (reverse-
coded item), suggesting scope for improvement in
proactive appointment scheduling. Overall, the findings
suggest high adherence to medication and lifestyle
recommendations, with minor gaps in dietary control and
appointment planning (Table 5).
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Quialitative findings

A total of 10 in-depth interviews were conducted among
hypertensive patients attending the NCD clinic of New
Civil Hospital, Surat to explore factors affecting
accessibility, availability of healthcare services and
treatment compliance.

Participants reported that financial affordability and
proximity to health facilities were key determinants
influencing their choice of healthcare services. Patients
preferred government hospitals because treatment and
medicines were either free or inexpensive. Financial
constraints sometimes prevented patients from purchasing
medicines when they were not available at the hospital.

Participant 1: “Kitne saal davai ka kharcha karega, fir
civil me aa gaye.”

Participant 3: “Paisa nahi lagta na, idhar, bahar mehngi
davai aata he.”

Participant 8: “Kabhi kabhi paisa nahi hota, isliye dose
miss kar deti hoon.”

Living close to the hospital also facilitate regular follow-
up visits. Transportation difficulties and travel expenses
were also commonly reported barriers, particularly for
those residing far from the hospital. Additionally, patients
mentioned long waiting times and delays in services,
which further affected their healthcare utilization.
Financial constraints sometimes prevented patients from
purchasing medicines when they were not available at the
hospital.

Participant 6: “Najdeek he, zyada travel ka problem
nahi.”

Participant 10: “Bus milta hai, kabhi late ho jata hai, toh
waiting mein time chala jata hai.”

Physical symptoms such as dizziness, weakness and joint
pain limited their ability to travel to the hospital.

Participant 1: “Kabhi kabhi esa hota he ki mujse chala hi
nahi jata, aur takleef itni ki me bol hi nahi sakti. Isliye
davai lene me dikkat hota he.”

Forgetfulness and inadequate knowledge about regular
medication use were also common reasons for missed
doses.

Participant 4: “Kabhi kabhi bhool jata hoon dawa lene.”

Participant 7: “Dava lena yad nahi rehta, koi nahi batata
kaise regularly lena hai.”

Family support was identified as an important facilitator
of treatment compliance. Participants who received help
from family members such as assistance with

transportation, reminders to take medicines or emotional
support were more likely to maintain regular treatment. In
contrast, individuals lacking family support often
struggled to manage their condition independently.

Participant 6: “Beta le jata hai civil hospital, koi problem
nahi.”

Participant 5: “Ladki madad nahi karti he, khana banake
jati he, baki davai lena sab kuch khud karna padta hai.”

Overall, the qualitative findings highlight that financial
barriers, transportation difficulties, physical health
limitations, long waiting times, forgetfulness and
inadequate knowledge negatively influence treatment
adherence whereas affordable healthcare services and
family support act as important facilitators for
maintaining compliance among hypertensive patients.

DISCUSSION
Quantitative component

Lack of adherence to the treatment is a problem for
patients with hypertension to achieve control of blood
pressure. The goal of this study is to better understand the
factors that influence the adherence and compliance.
Socio-demographic and therapy-related determinants,
along with health-system  barriers, significantly
influenced adherence and health-seeking behaviour.

In this study it was found that there was no association
between gender and treatment compliance. Similar results
were found in study conducted by Vijna in Varanasi, no
significant association was seen between gender and
treatment compliance.'? In a study done by Rao et al in
Manipal found that adherence was significantly higher
among females as compared to males (p value- 0.002).°

In a present study no significant association found
between geographical location and treatment compliance.
Nagamine et al done survey among 1200 subjects of
Myanmar and found that 21.5% of urban residents and
48.4% of rural residents were not adherent to
hypertension treatment.** Similarly study conducted by
Bhusal et al in Kathmandu no significant association
found between geographical location of patients and
treatment compliance.®®

Here in this study, there was no significant association
found between marital status and treatment compliance.
Similar results were found in a study conducted by Vijna
et al in Varanasi as well as by Bhusal et al in Kathmandu
where no significant association was found between
marital status and treatment compliance.'?1®

In a present study there was no significant association
found between education and treatment compliance. In a
study done by Rao et al in Manipal among 426 subjects
availing treatment from tertiary care centre found that
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literacy status was not associated with treatment
compliance.® Similar results were found in a study
conducted by Munteja et al at New Delhi.™

According to observations of present study there is no
significant association found between type of family and
treatment compliance. Similar results were found in a
study conducted by Shakya et al in Kathmandu as well as
in a study conducted by Vijna et al in Varanasi.'?1¢

In present study there was no significant association
found between religion and treatment compliance. Similar
results were found in study conducted by Vijna et al in
Varanasi as well as study conducted by Azizah et al in
Malaysia.!#

Hill-Bone CHBPTS scales includes 14 number of
questions, each sub-scale is composed of a different range
of values. The reduced sodium intake subscale contains
three questions (value range, 3-12). Participant’s obtained
median was 3 points (SD+1.05) on this scale. The
appointment keeping subscale includes 3 questions (value
range, 3-12), and participant’s obtained median was 3
points (SD%1.68). The medication taking subscale
includes 8 questions (value range, 8-32), and participant’s
obtained median was 9 points (SD+2.22). This implies
that participants show better compliance in medication
intake compared to dietary sodium restriction and
appointment keeping. The highest consistency is seen in
medication adherence, whereas lifestyle-related behaviour
(diet and appointments) shows more inconsistency.
Similar to this study conducted by Uchmanowicz et al
among 150 participants in San Francisco found low
compliance with appointment keeping and medication
taking.8

According to overall treatment adherence score 61
(20.33%) participants were perfectly adherent according
to Hill Bone compliance therapeutic scale while 239
(79.66%) participants were not. Similar to this study
conducted by Shakya et al among 282 hypertensive
participants in Kathmandu district, Nepal found only
10.6% respondents were perfectly adherent to all
subscales of HBCTS scale.*

Qualitative component

Understanding the complexity in managing hypertension
treatment we found many problems and challenges which
was faced during treatment, related to accessibility,
availability and affordability of medication.

In this study some patient’s continued reliance on the
same health facility where they receive treatment for
diabetes demonstrates the importance of consistent and
integrated care for chronic diseases. Despite the
respondent's long-term association with their health
facility, they reported that the distance to the facility
posed a significant challenge. Few patients mentioned
that they face transportation difficulties when accessing

services, but because treatment is essential, they make the
effort to visit every one to two months. This finding
supports previous studies that have identified geographic
distance as a major barrier to accessing healthcare
services, particularly in rural settings.*®

In terms of financial constraints, the patients did not
report any significant financial barriers to accessing care
or obtaining medications as its available with minimal
charges in  government setup. However, the
transportation-related challenge could indirectly affect
their overall expenditure and time management. These
factors are often interlinked, as time lost due to long
travel, it affects working hours which can lead to loss of
their daily wages.?°

In present study when asked about support during their
treatment, all respondent highlighted that they received
help from family members and their social circle. This
support likely plays a critical role in sustaining treatment
adherence, as various studies have shown that family
support significantly impacts the health outcomes of
individuals with chronic illnesses. In the absence of
formal healthcare assistance, family involvement may be
crucial in managing regular visits to healthcare facilities,
purchasing medications and providing emotional and
physical care. Family’s behaviour and knowledge can
affect treatment compliance of the patient. Understanding
the value of antihypertensive medication in chronic
disease like hypertension family plays important role for
adherence to medication.®

In  present study patient did not express any
dissatisfaction with the quality of care or services
received from the health facility. They believed that the
diagnostic services, treatment, counselling and referral
processes were adequate with no recommendations for
improvement. This response suggests that the facility is
performing satisfactorily in this area at least from the
patient's perspective.

CONCLUSION

In a present study only 61 (20.33%) participants were
perfectly adherent to the treatment; while 239 (79.66%)
participants were not adherent to the treatment. Majority
of participants satisfied with current health care system
including availability of health care providers and
medications.

Funding: No funding sources
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Ethical approval: The study was approved by the
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