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ABSTRACT
Objectives  To assess the pattern and determinants of 
healthcare service utilisation among adults with coronary 
artery disease (CAD) in a rural setting in Kerala, India.
Design  A community-based cross-sectional analysis 
conducted within a study cohort.
Setting  The study was conducted from January 2022 to 
March 2022 within the ENDIRA Cohort (Epidemiology of 
Non-communicable Diseases In Rural Areas) in the rural 
part of Aluva municipality of Ernakulam district, Kerala, 
India, which comprises five adjacent panchayats with a 
population of approximately 100, 000 individuals.
Participants  Patients with CAD aged 35–80 years from 
the ENDIRA cohort with a history of at least one event of 
myocardial infarction in the past decade.
Outcome measures  The main outcome measured was 
the inadequacy of healthcare service utilisation among 
patients with CAD. The factors evaluated included age, 
gender, socioeconomic status, insurance, out of pocket 
expenses, choice of health care facility for follow up, 
distance from health centre as well as reported alcohol 
use, tobacco use and healthcare satisfaction
Results  The study encompassed 623 participants with 
a mean age of 65.12 (±8.55) years, of whom 71% were 
males. The prevalence of inadequate utilisation of health 
services was 58.7%. The independent predictors of 
underutilisation included reported alcohol consumption 
(adjusted OR (AOR) 2.36; 95% CI 1.41 to 3.95), living more 
than 20 km from healthcare facilities (AOR 1.96; 95% CI 
1.14 to 3.37) as well as the preferences for specific 
doctors and adequate services at healthcare facilities (AOR 
3.43; 95% CI 1.46 to 8.04). The patients with monthly CAD 
medication expenses exceeding Rs4000 had 0.26 times 
lesser odds to underuse healthcare services (AOR 0.26; 
95% CI 0.10 to 0.65).
Conclusion  The study reveals a suboptimal pattern 
of healthcare service utilisation among patients with 
CAD. Ensuring community access to standardised, high-
quality follow-up care is crucial for enhancing healthcare 
utilisation following CAD.

INTRODUCTION
The dynamic landscape of global health 
has experienced a profound shift.1 Once 
dominated by communicable diseases, the 

burden has now tipped towards chronic, 
non-communicable diseases (NCDs), which 
have become the leading factors in global 
morbidity and mortality.1 This epidemiolog-
ical transition underscores the need for a 
pivot towards continuous, person-centred and 
community-integrated care systems designed 
to meet the long-term management require-
ments of NCDs, a cornerstone of contempo-
rary healthcare infrastructures.2

Recent insights from the WHO 2023 
report reveal that NCDs account for 74% 
of all deaths, highlighting the urgency of 
addressing this healthcare crisis.3 Within 
the NCD spectrum, cardiovascular diseases 
(CVDs) stand out as primary causes of global 
disability and death.4 In 2021, the toll of 
CVD was profound, claiming approximately 
20.5 million lives—a staggering 32% of all 
global mortalities.4 5 This surge was largely 
attributable to coronary artery diseases 
(CADs),6 particularly afflicting low-income 
countries,7 where 75% of the 7.3 million CAD-
related deaths were reported in 2001; a figure 
which escalated to 9.48 million by 2016.8 
Notably, CAD mortality rates are declining in 
higher-income countries, attributable to the 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ The study focuses on the patterns of health ser-
vice utilisation among patients with coronary ar-
tery disease who require lifelong follow-up and 
medications.

	⇒ There was a response rate of more than 90%.
	⇒ There is limited geographical and ethnic diversity 
among the study participants.

	⇒ Being conducted within an established cohort fa-
cilitated patient access, although this cohort may 
not be reflective of the broader rural population’s 
healthcare-seeking behaviour.

	⇒ There is a potential risk of social desirability bias in 
responses.
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implementation of advanced management and primary 
and secondary preventative measures.9

The Global Burden of Diseases study (1990–2019) 
complements this narrative, depicting an upwards trajec-
tory of cardiovascular health burdens in low-income 
and middle-income countries (LMICs) amid climbing 
diabetes rates and body mass index figures.10 11 LMICs, 
including India, face elevated CAD mortality rates due to 
the absence of effective primary and secondary preven-
tive strategies, insufficient intervention techniques and 
underutilisation of existing health facilities.9 The 5-year 
rate of recurrent myocardial infarction, stroke, heart 
failure and cardiovascular death among patients with 
known CVD is between 20% and 30% which has been 
estimated to be 4–5 times greater than the rate among 
moderate-risk and high-risk individuals without known 
CVD.12

In this vein, Kerala—a state in southern India renowned 
for its health outcomes sits at the pinnacle of epidemio-
logical evolution, grappling with a dramatic increase in 

NCD prevalence and associated premature mortality.13 14 
To mitigate this alarming trend, amplifying healthcare 
service utilisation for timely disease screening, diagnosis 
and consistent patient follow-up is crucial.15 The public’s 
engagement with these services underpins the overall 
health and well-being of the community.16 However, as 
per the latest National Sample Survey report, in rural 
areas of India, the overall utilisation of public health-
care facilities was only 46%.17 Greater reliance on private 
healthcare facilities will further increase the out-of-pocket 
expenses (OOPE) in India which is among the highest 
in the world.18 This continues to presage a severe public 
health challenge, inhibiting the efficacy of healthcare 
delivery.19 20

Underutilisation denotes the failure to access bene-
ficial, affordable healthcare services with the potential 
to significantly improve life quality and longevity.21 This 
phenomenon is multifaceted, steered by an amalgam of 
personal and societal variables.22 These encompass indi-
vidual awareness of care need, accessibility to care, the 

Figure 1  Study flow chart. CAD, coronary artery disease; ENDIRA, Epidemiology of Non-communicable Diseases In Rural 
Areas.

Figure 2  Development of the assessment tool.
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volition to seek care, the sustained quality of healthcare 
services, patient contentment and the fiscal resources 
allocated to healthcare resilience by the state govern-
ment.22 These elements influence the patients’ choice in 
using the healthcare facilities (public or private). Given 
the chronic nature of NCDs, a sustained patient–health 
system interaction is imperative to prevent their progres-
sion to life-threatening conditions.2 The consequences 
are severe—increased morbidity and mortality among 
patients with NCD and escalating OOPE, which ultimately 
lead to considerable socioeconomic burdens.22 23

Thus, understanding patients’ preferences in health-
care facility utilisation is crucial in providing insights that 
can inform tailored community interventions. Data on 
healthcare service utilisation, particularly among CAD 
patients in Kerala, are scant. This community-based study 
was conducted in the rural area of Aluva municipality in 
Ernakulam district, Kerala, with the objective to assess the 
pattern and determinants of healthcare service utilisation 
among adult patients with CAD.

METHODS
Study design, setting and population
A community-based cross-sectional study was conducted 
in the rural part of Aluva municipality24 of Ernakulam 
district in the state of Kerala, South India during January 
2022 to March 2022 from the ENDIRA cohort25 (Epide-
miology of Non-communicable Diseases In Rural Areas) 
which is being followed up since 2010. This cohort covers 
5 panchayats (consisting of 75 wards24) namely Kalady, 
Karukutty, Manjapra, Mukkanoor and Thuravoor. As 
per the constitution of India, a ‘panchayat’ is a local self-
government institution for the rural areas and a ‘ward’ 
is a territorial region within each local self-government 
institution.24 26 CAD was defined as per Sheridan and 
Crossman review.27 The Strengthening the Reporting of 

Table 1  Sociodemographic characteristics and habits

Sl no. Basic characteristics Frequency (n) %

1. Local self-government area (panchayat)

 � Kalady 105 16.9

 � Karukutty 160 25.7

 � Manjapra 69 11

 � Mukkanoor 127 20.4

 � Thuravoor 162 26

2. Age (in years)

 � 35–45 12 1.9

 � 46–55 77 12.4

 � 56–65 205 32.9

 � >65 329 52.8

3. Gender

 � Male 442 70.9

 � Female 181 29.1

4. Religion

 � Hindu 229 36.8

 � Christian 379 60.8

 � Muslim 15 2.4

5. Marital status

 � Married 554 88.9

 � Unmarried 29 4.7

 � Widow or divorced 40 6.4

6. Education

 � No formal education 38 6.1

 � Primary (1–4 standards) 142 22.8

 � Middle (5–7 standards) 147 23.6

 � High school (8–10 
standards)

210 33.7

 � Higher secondary (11–12 
standards)

45 7.2

 � Graduation 34 5.5

 � Post graduation 7 1.1

7. Occupation

 � Professional 17 2.7

 � Skilled 100 16

 � Unskilled 117 18.8

 � Homemaker 185 29.7

 � Unemployed 117 18.8

 � Retired 87 14

8. Socioeconomic status

 � APL* 427 68.5

 � BPL† 196 31.5

7. Type of family

 � Nuclear family 435 69.8

 � Joint family 61 9.8

Continued

Sl no. Basic characteristics Frequency (n) %

 � Three generation family 127 20.4

8. Number of family members

 � ≤4 402 64.5

 � >4 221 35.5

9. Reported tobacco use (in any form) at present

 � Yes 58 9.3

 � No 565 90.7

10. Reported alcohol use at present

 � Yes 111 17.8

 � No 512 82.2

*APL (based on the colour of ration card).
†BPL (based on the colour of ration card).
APL, above poverty line; BPL, below poverty line.

Table 1  Continued
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Observational Studies in Epidemiology cross-sectional 
study checklist was used to guide the reporting.

Individuals from the ENDIRA Cohort aged 35–80 
years who had been diagnosed with at least one event of 
myocardial infarction over the previous 10 years (as per 
the discharge summary from the hospital) were eligible to 
participate in the study. The exclusion criteria included 
(1) stroke patients or patients in coma who are cogni-
tively impaired and are unable to answer the questions of 
the interview; (2) mentally ill patients and (3) bedridden 
patients.

Sampling method
The complete list of patients with CAD from all the 75 
wards in the ENDIRA cohort was available. However, 
due to practical difficulties in reaching out to all the 
wards (lack of resources, finance, man power as well as 
time constraints), 15 out of the 75 wards were selected 
by simple random sampling and the required number of 
participants from each ward were identified according to 
population proportion to size. The participants within 
each ward were selected via systematic random sampling 
using a sampling interval of three. Every third person 
from the list of patients with CAD from the selected wards 
was recruited into the study as per the inclusion criteria 
till the desired sample size was achieved. The study flow 
chart is shown in figure 1.

Sample size
The sample size was calculated from the proportion of 
public health facilities’ outpatient services used in India 
(25.1%) from the study by Rout et al.28 The formula used 
was n=Z2

1−α/2 PQ/d2 [ Z1−α/2=1.96, P=25.1, Q=74.9, d (abso-
lute precision)=3.5%] and the final sample size came up 
to 623 with a 95% response rate.

Study procedure and study tool
Prior informed consent was taken and each participant 
was personally interviewed via house visits by the study 
personnel along with the ASHA (Accredited Social Health 
Activist)29 of that particular ward who were trained by the 
principal investigator before the start of the data collec-
tion process.

A validated assessment tool applicable for measuring 
the utilisation of healthcare services was not available. 
Hence, a tool was developed using a four-step mini modi-
fied Delphi consensus method (figure  2).30 31 The first 
version was prepared in English from established guide-
lines and published literature.28 32–36 An expert panel 
including four cardiologists and three public health 
professionals rated the questions on a Likert scale from 
1 (highly inapplicable) to 5 (highly applicable). The 
questions were evaluated based on two stages: preselec-
tion of questions using a median score ≥4 followed by 
the degree of consensus among expert panel members. 
Consensus was reached if ≥75% of members scored ≥4 
for a particular question. Additionally, written feedback 
was also obtained. Based on the feedback of the panel, 

Table 2  Pattern of healthcare service utilisation

Sl. no. Basic characteristics Frequency (n) %

1. Doctor visited for CAD follow-up

 � General physician 167 26.8

 � Consultant 395 63.4

 � Others* 61 9.8

2. Choice of healthcare facility for follow-up

 � Only public facilities 110 17.7

 � Only private facilities 332 53.3

 � Both public and private 
facilities

168 27

 � Self-medication 13 2

3. Follow-up visits in the last 1 year

 � <3 336 53.9

 � ≥3 287 46.1

4. System of medicine preferred for CAD follow-up

 � Modern medicine 577 92.6

 � Ayurveda 26 4.2

 � Homeopathy 13 2.1

 � Others† 7 1.1

5. Out-of-pocket expenses for CAD medication (in Rs)

 � Nil 44 7.2

 � 1–4000 520 83.4

 � >4000 59 9.4

6. Distance between home and healthcare centre (in km)

 � 1–10 401 64.4

 � 11–20 136 21.8

 � >20 86 13.8

7. Follow-up in the same healthcare facility where primary 
treatment was received

 � Yes 452 72.6

 � No 171 27.4

8. Reasons for choosing healthcare facility for follow-up

 � Primary treatment taken 
from there

267 42.9

 � Nearby home 317 50.9

 � Others‡ 39 6.2

9. Health insurance

 � Yes 245 39.3

 � No 378 60.7

10. Reported healthcare satisfaction

 � Yes 596 95.7

 � No 27 4.3

*Others—family doctor, Ayurveda, Yoga and Naturopathy, Unani, 
Siddha, Homeopathy.
†Others—Siddha, Unani, Yoga and Naturopathy.
‡Others—doctor specific, waiting time specific, availability of 
required service, insurance specific.
CAD, coronary artery disease.
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Table 3  Independent predictors of inadequate utilisation of healthcare services

Sl. no. Variables

Utilisation of healthcare services

Unadjusted OR (95% CI) Adjusted OR (95% CI)Adequate n (%) Inadequate n (%)

1. Local self-government area (Panchayat)

 � Centrally located 94 (58) 68 (42) 0.792 (1.57 to 1.09) –

 � Peripherally located 163 (35.4) 298 (64.6) 1

2. Age (in years)

 � ≤60 68 (40.2) 101 (59.8) 1 –

 � >60 189 (41.6) 265 (58.4) 0.944 (0.65 to 1.35)

3. Gender

 � Male 168 (38) 274 (62) 1.578 (1.11 to 2.23)* 1.28 (0.88 to 1.87)

 � Female 89 (49.2) 92 (50.8) 1 1

4. Marital status

 � Married 223 (40.3) 331 (59.7) 1 –

 � Unmarried 12 (41.4) 17 (58.6) 0.95 (0.44 to 2.03)

 � Widow or divorced 22 (55) 18 (58.5) 0.55 (0.28 to 1.05)

5. Educational qualification

 � No formal education 23 (60.5) 15 (39.5) 0.46 (0.18 to 1.13) –

 � Primary to higher 
secondary

217 (39.9) 327 (60.1) 1.06 (0.56 to 2.03)

 � Graduation and 
postgraduation

17 (41.5) 24 (58.5) 1

6. Reported tobacco use (in any form) at present

 � Yes 13 (22.4) 45 (77.6) 2.63 (1.38 to 4.98)* 1.56 (0.76 to 3.19)

 � No 244 (43.2) 321 (56.8) 1 1

7. Reported alcohol use at present

 � Yes 25 (22.5) 86 (77.5) 2.85 (1.76 to 4.59)* 2.36 (1.41 to 3.95)*

 � No 232 (45.3) 280 (54.7) 1 1

8. Number of family members

 � ≤4 163 (40.5) 239 (59.5) 1 –

 � >4 94 (42.5) 127 (57.5) 0.92 (0.66 to 1.28)

9. Socioeconomic status

 � APL† 171 (40) 256 (60) 1 –

 � BPL‡ 86 (43.9) 110 (56.1) 0.85 (0.60 to 1.21)

10. Out-of-pocket expenses for CAD medication (in Rs)

 � Nil 11 (25) 33 (75) 1 1

 � 1–4000 211 (40.6) 309 (59.4) 0.48 (0.24 to 0.98)* 0.63 (0.30 to 1.34)

 � >4000 35 (59.3) 24 (40.7) 0.22 (0.09 to 0.53)* 0.26 (0.10 to 0.65)*

11. Distance between home and healthcare centre (in km)

 � 1–10 161 (40.1) 240 (59.9) 1 1

 � 11–20 72 (52.9) 64 (47.2) 0.59 (0.40 to 0.88)* 0.65 (0.43 to 0.99)*

 � >20 24 (27.9) 62 (72.1) 1.73 (1.03 to 2.89)* 1.96 (1.14 to 3.37)*

12. Reasons for choosing healthcare facility for follow-up

 � Nearby home 112 (41.9) 155 (58.1) 1 1

 � Primary treatment 
was taken from there

137 (43.2) 180 (56.8) 0.94 (0.68 to 1.32) 1.04 (0.73 to 1.48)

 � Others§ 8 (20.5) 31 (79.5) 2.8 (1.24 to 6.32)* 3.43 (1.46 to 8.04)*

13. Health insurance

Continued
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the questions were revised to cover all requisite domains 
pertinent to the study objectives. A report containing the 
updated questions and rating results was sent to the expert 
panel again which was discussed in a consensus meeting 
where the questions were either approved, rejected or 
accepted with modifications.

This updated version of the questionnaire was pilot 
tested in a sample of 30 patients from the same study 
setting to test its feasibility, usability and acceptability. 
After the pilot study, minor modifications were made 
and the final draft was then submitted for approval to 
the expert panel. The final draft contained 44 questions 
(given in online supplemental material). The English 
version was then translated to the local language (Mala-
yalam) by two different language experts. The original 
English version and the translated version were compared 
for concurrence and the required modifications were 
done as suggested by all the expert panel members. The 
internal consistency of the questionnaire was checked 
using Cronbach’s alpha. Although the score of 0.67 was 
slightly below the acceptable threshold, the items given 
under the section ‘Advise given by Doctor post index MI’ 
section of the questionnaire (online supplemental mate-
rial) appear to have a negative impact on the internal 
consistency.

The pre-tested, semistructured questionnaire consisted 
of seven domains: (1) basic information and sociodemo-
graphic details, (2) medical history and comorbidities, 
(3) habits including tobacco and alcohol usage, type as 
well as frequency, (4) details of follow-up visits for CAD 
specifically including number of follow-up visits in the 
last 1 year, system of medicine preferred for follow-up, 
type of health facility preferred for follow-up, reason for 
choice of health facility and reported healthcare satis-
faction, (5) monthly expenditure for CAD medications, 
(6) health insurance and social security and (7) distance 
from the healthcare facility for follow-up. The socioeco-
nomic status was classified into above poverty line and 
below poverty line based on the colour-coded ration cards 
issued by the Government of Kerala.37

Criteria for optimum utilisation of healthcare services
Healthcare service utilisation is defined as the number of 
outpatient department visits (either at public or private 
healthcare facilities) per person per year according to 
the Global Reference List of 100 Core Health Indicators 
published in 2018 by WHO.33 Previous studies have shown 
that the average number of long-term follow-up visits per 
year for adequate adherence is three.34–36 Hence, for 
this study, a minimum of three follow-up visits per year 

Sl. no. Variables

Utilisation of healthcare services

Unadjusted OR (95% CI) Adjusted OR (95% CI)Adequate n (%) Inadequate n (%)

 � Yes 103 (42) 142 (58) 1 –

 � No 154 (40.7) 224 (59.3) 1.05 (0.76 to 1.46)

14. Doctor visited for CAD follow-up

 � General physician 64 (38.3) 103 (61.7) 1 –

 � Consultant 172 (43.5) 223 (56.5) 0.80 (0.55 to 1.16)

 � Others¶ 21 (34.4) 40 (65.6) 1.18 (0.64 to 2.18)

15. Choice of healthcare facility for follow-up

 � Only public facilities 45 (40.9) 65 (59.1) 1 –

 � Only private facilities 140 (42.2) 192 (57.8) 0.94 (0.61 to 1.47)

 � Both public and 
private facilities

70 (41.7) 98 (58.3) 0.96 (0.59 to 1.58)

 � Self-medication 2 (15.4) 11 (84.6) 3.80 (0.80 to 1.80)

16. Reported healthcare satisfaction

 � Yes 252 (42.3) 344 (57.7) 1 1

 � No 5 (18.5) 22 (81.5) 3.22 (1.20 to 8.62)* 2.80 (0.97 to 8.10)

Adequate utilisation of health services was taken as the reference category.
OR adjusted for gender, reported tobacco use at present, reported alcohol use at present, out-of-pocket expenses for CAD medication, 
distance between home and healthcare centre, reasons for choosing healthcare facility for follow up and reported healthcare satisfaction.
**p<0.05 is statistically significant.
†APL (based on the colour of ration card).
‡BPL (based on the colour of ration card).
§Others—doctor specific, waiting time specific, availability of required service, insurance specific.
¶Others—family doctor, Ayurveda, Yoga and Naturopathy, Unani, Siddha, Homeopathy.
APL, above poverty line; BPL, below poverty line; CAD, coronary artery disease.

Table 3  Continued
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and consumption of CAD medications prescribed by the 
doctor as per the universally accepted 2011 guidelines of 
the American Heart Association and American College of 
Cardiology Foundation38 were considered as the criteria 
for optimum utilisation of healthcare services.

Statistical analysis
The data collected were then entered in Microsoft Excel 
(Microsoft, Washington, USA), numerically coded and 
analysed using IBM SPSS Statistics V.26 (IBM, Released 
2019. IBM SPSS Statistics for Windows, V.26.0., IBM). 
Descriptive analysis for continuous variables was 
conducted to characterise the study population and was 
expressed in frequencies, percentages, mean (±SD) and 
median (IQR). A regression adjustment was used to find 
the independent predictors and to identify the poten-
tial confounders of inadequate utilisation of healthcare 
services. Simple logistic regression method was used for 
all the variables to compute the unadjusted OR. The vari-
ables with a p<0.05 were taken for multivariable logistic 
regression analysis and the independent predictors were 
expressed using adjusted ORs (AORs) along with 95% 
CIs. The regression coefficients were tested using the 
Wald statistic.

Patient and public involvement
Patients and the public were not specifically involved in 
the overall planning and design of the study. However, 
ASHA29 workers (who are trained female community 
health activists) of the respective wards supported the 
principal investigator in data collection for this study and 
patient feedback was used to improve the questionnaire 
as part of the pilot study conducted in the beginning. The 
authors intend to disseminate the results of this study via 
the respective ASHA workers and patient support groups 
in order to improve the overall healthcare utilisation of 
CAD patients in the region.

RESULTS
Out of the total 989 eligible patients with CAD who 
gave consent for the study, 623 study participants were 
included as per the calculated sample size. A total of 72 
patients did not give consent for the study and there was 
a response rate of 95% (figure 1).

The majority of the participants (26%) were from 
Thuravoor panchayat and most of them were males 
(70.9%). The mean (±SD) age of the study participants 
was 65.12 (± 8.55) years. The median (IQR) monthly 
expenditure for CAD medication was Rs2000 (1500, 
3000) which was 11.16% of the average monthly income 
in the rural areas of Kerala as per the Ministry of Agricul-
ture and Farmers Welfare 2022 report.39 The details of 
the study participants are given in table 1.

Most of the participants (63.4%) preferred the 
follow-up to be done by the consultant and chose private 

healthcare services over public healthcare services. The 
remaining details are given in table 2.

A minimum of three follow-up visits and consumption 
of CAD medications as prescribed were taken as criteria to 
state the adequacy of utilisation of health services (stated 
in the ‘Methods’ section). Out of the 623 patients with 
CAD surveyed, 366 (58.7%) exhibited suboptimal utilisa-
tion of healthcare services.

The sociodemographic details along with other inde-
pendent variables were compared with the utilisation of 
healthcare services. The five different panchayats were 
categorised based on the location for statistical analysis. 
Thuravoor and Mukkanoor panchayats are centrally 
located while Kalady, Karukutty and Manjapra pancha-
yats are peripherally located. However, the utilisation of 
healthcare services with respect to the location was not 
found to be statistically significant (table 3).

The OR was adjusted for gender, reported tobacco use 
at present, reported alcohol use at present, OOPE for 
CAD medication, distance between home and health-
care centre, reasons for choosing healthcare facility for 
follow-up and reported healthcare satisfaction. Patients 
with self-reported alcohol use had 2.36 times the odds 
of inadequate utilisation of the healthcare services 
compared with those who did not use alcohol. The 
patients who spent more than Rs4000 per month on CAD 
medications had only 0.26 times the odds of underusing 
the health services compared with those who did not have 
any OOPE for CAD medications. Patients residing more 
than 20 km from the follow-up healthcare centre had 
1.96 times the odds of underusing the services compared 
with those residing within 10 km. Patients who chose the 
healthcare centre for follow-up due to doctor-specific or 
other service-specific reasons had 3.43 times the odds of 
underusing services compared with those who chose it 
because of distance. The regression model was deemed 
fit using Hosmer and Lemeshow test (χ2= 9.55, p=0.29). 
The logistic regression model was statistically significant 
(χ2=64.18, p<0.001). It explained 13.2% (Nagelkerke R2) 
of the variance in the utilisation of healthcare services 
and correctly classified 58.7% of the cases. The indepen-
dent predictors of inadequate utilisation of healthcare 
services are mentioned in table 3.

DISCUSSION
This study’s exposition of healthcare service utilisation 
patterns among patients with CAD elucidates a complex 
interaction of personal behaviours, system accessibility 
and economic factors that significantly influence health-
seeking actions. The revelation that more than half of the 
participants inadequately use healthcare facilities raises 
pivotal questions about the systemic barriers and personal 
decisions at play.

Recent studies have concluded that 25.1% of outpa-
tients and 38.4% of inpatients in India use public health-
care services and despite the increasing OOPE, both 
outpatients and inpatients prefer the private health 
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sector (74.9% and 61.6%, respectively).28 In this study, 
the majority (53.3%) of the patients preferred private 
hospitals as compared with public health facilities. A study 
done in Rajasthan by Srivastava et al concludes that only 
35% of the population preferred using the public health-
care for catering to their health needs.19 As per the survey 
done by Nair et al in 2019, 55.5% of the hospitalisations in 
Kerala were in the private sector which is consistent with 
the findings of this study.40

Half of the patients chose their preferred healthcare 
facility for follow-up based on whether the primary treat-
ment for the CAD was taken from there or not. This 
inclination may be rooted in the established trust and 
perceived competency of the healthcare personnel in 
that institution who initially diagnosed the condition. 
Notably, patients citing doctor-specific as well as other 
service-specific reasons to choose the healthcare facility 
for follow-up had higher odds to underuse healthcare 
services as per this study suggesting that personalised 
care and efficiency may be critical factors in health facility 
selection. The study conducted by Sivanandan et al in 
2020 concluded that 24.6% of the respondents did not 
opt for the government primary healthcare centres for 
follow-up as they felt there is a lack of appropriate health 
facilities.41

The patients who lived at a distance more than 20 km 
from the nearest healthcare facility had higher odds of 
underusing the health services and this was found to be 
statistically significant in this study. Prakash et al in 2020 
concluded that 13.1% of the respondents did not utilise 
primary healthcare services due to the distance factor.41

In this study, the patients incurring a monthly expen-
diture exceeding Rs4000 on CAD medications demon-
strated lower odds of underusing health services. This 
may be because of the financial mindset and the literacy 
level of the people of Kerala. This can also be due to 
the health literacy and the socioeconomic status of the 
people along with the fact that such patients might have 
been diagnosed only recently. Yip and Mahal concluded 
that escalating OOPE may preclude low-income house-
holds from accessing medical care as needed.42 A study 
which compared 11 Asian countries found that India has 
one of the highest shares of out-of-pocket expenditure 
to total health expenditure.43 Balarajan et al conclude 
that high out-of-pocket expenditures, insufficient public 
financing and lack of comprehensive methods of risk 
pooling are the main reasons affecting the equity in 
health financing.44

The study by Pati et al concludes that the self-reported 
health seeking behaviour was significantly worse in 
hazardous drinkers.45 In this study, the patients with 
reported alcohol use had higher odds of inadequate 
healthcare utilisation which is consistent with the find-
ings from the above-mentioned study. Although the asso-
ciation between self-reported tobacco use and utilisation 
of health services was statistically not significant in this 
study, the study by Mohan et al mentions that the tobacco 
users are more likely to start alcohol consumption in a 

follow-up period of 1 year as compared with non-tobacco 
users.46

The insurance coverage for patients with CAD in this 
study (39.3%) is higher than that reported by the study 
conducted by Daivadanam et al47 which was 29% which 
shows that there is an improvement in the insurance 
coverage with time. The study by Ghia and Rambhad48 
states that only 37.2% of the total population in India 
is covered by some form of health insurance which is 
consistent with the findings of this study as well. This 
study did not find any statistically significant association 
between reported healthcare satisfaction and underutili-
sation of health services, however, the review by Lahariya 
concluded that the patients who experienced person-
alised and prolonged doctor–patient interaction time 
were more likely to return for additional healthcare needs 
highlighting the positive correlation between healthcare 
satisfaction and utilisation of health services.49

This community-based study has attempted to shed 
light on how patients with CAD use healthcare services, 
particularly since they require lifelong treatment and 
monitoring. The collaboration with local ASHA workers 
of the wards facilitated a response rate exceeding 90%. 
The study population demonstrates minimal diversity 
with respect to location and ethnicity.

Limitations of this study include a potential positive bias 
due to health education initiatives and surveys conducted 
within the study cohort over the past decade, which may 
not reflect the broader rural populations in India. The 
disruption of routine healthcare services during the 
COVID-19 pandemic, the omission of travel time and 
mode to healthcare centres and a subjective assessment 
of healthcare satisfaction may also influence the findings. 
The possibility of a social desirability bias and the inability 
to establish causality due to the cross-sectional nature of 
the study are additional considerations.

Way forward
The findings underscore the need for multifaceted inter-
ventions targeting both individual behaviours and health-
care system inefficiencies. Strategic and evidence-based 
policies that streamline healthcare delivery, augment 
rural healthcare infrastructure and implement health 
education that empowers individuals optimal healthcare 
service utilisation should be advocated.50 Policies prior-
itising the upgrade of rural healthcare infrastructure, 
coupled with health education initiatives, are essential for 
improving healthcare utilisation.

CONCLUSION
This study reveals a notable underutilisation of health-
care services among patients with CAD, a pattern shaped 
by a complex interplay of personal and community-level 
factors. These include alcohol use, distance from health-
care centres, monthly medical expenses and individual 
preferences related to healthcare experiences. This 
research contributes to the broader initiative of shifting 
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the healthcare paradigm towards greater efficiency, acces-
sibility and effectiveness, ultimately aiming to raise public 
health standards amid the ongoing challenge of NCDs.

Author affiliations
1Community Medicine, Dhanalakshmi Srinivasan Medical College and Hospital, 
Perambalur, Tamil Nadu, India
2Community Medicine, Amrita Institute of Medical Sciences and Research Centre, 
Kochi, Kerala, India
3Community Medicine, Health Action by People, Thiruvananthapuram, Kerala, India
4Cardiology, Amrita Institute of Medical Sciences and Research Centre, Kochi, 
Kerala, India
5Urban Global Public Health, Rutgers School of Public Health, Piscataway, New 
Jersey, USA
6General Surgery, Hafar al Baten Central Hospital, Hafar al Baten, Saudi Arabia

X Neeraj Vinod Mohandas @mohandas_neeraj

Acknowledgements  The authors would like to thank Dr Mathews Numpeli, former 
DPMO, NHM, Ernakulam; Mrs Sajana P N, ASHA Co-ordinator, NHM Ernakulam; Mrs 
Rani Ramakrishnan, former BPRO, CHC Kalady; the Medical Officers of the PHCs of 
all the five rural panchayats in Aluva (Thuravoor, Kalady, Karukutty, Manjapra and 
Mookanoor) and Dr Sambhu Ramesh, Senior Research Fellow, BALM, Chennai for 
their support during the course of the study. The authors would like to express their 
appreciation to all the ASHA workers of the five panchayats for assisting in data 
collection. Lastly, the authors would like to extend their gratitude to all the patients 
who cooperated and participated in this study. This research was conducted as 
part of the MD postgraduate thesis of the principal investigator at Amrita Institute of 
Medical Sciences, Kochi, Kerala, India.

Contributors  NVM and KV developed the initial concept of this research and 
NVM is the guarantor of the study. NVM: design, definition of intellectual content, 
literature search, data acquisition, data analysis, statistical analysis, manuscript 
preparation, manuscript editing. KV: design, definition of intellectual content, 
statistical analysis, manuscript preparation, manuscript review. AS: design, 
definition of intellectual content, statistical analysis, manuscript review. NG: design, 
definition of intellectual content, literature search, data analysis, statistical analysis, 
manuscript editing, manuscript review. JM: definition of intellectual content, 
literature search, statistical analysis, manuscript review. AD: definition of intellectual 
content, literature search, statistical analysis, manuscript preparation, manuscript 
editing, manuscript review. VM: definition of intellectual content, data analysis, 
manuscript editing, manuscript review.

Funding  The authors have not declared a specific grant for this research from any 
funding agency in the public, commercial or not-for-profit sectors.

Competing interests  None declared.

Patient and public involvement  Patients and/or the public were involved in the 
design, or conduct, or reporting, or dissemination plans of this research. Refer to 
the Methods section for further details.

Patient consent for publication  Not applicable.

Ethics approval  Ethical clearance was obtained from the Ethics Committee of 
Amrita School of Medicine prior to the commencement of the study (IEC-AIMS-
2021-COMM-030). Written informed consent in the local language (Malayalam) 
was obtained from the study participants before collecting the data. The consent 
included the title of the study, purpose, benefits and the right to not participate 
in the study if he/she does not wish to. Throughout the course of the study, 
confidentiality of the participants was maintained.

Provenance and peer review  Not commissioned; externally peer reviewed.

Data availability statement  No data are available.

Supplemental material  This content has been supplied by the author(s). It 
has not been vetted by BMJ Publishing Group Limited (BMJ) and may not have 
been peer-reviewed. Any opinions or recommendations discussed are solely 
those of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability 
and responsibility arising from any reliance placed on the content. Where the 
content includes any translated material, BMJ does not warrant the accuracy and 
reliability of the translations (including but not limited to local regulations, clinical 
guidelines, terminology, drug names and drug dosages), and is not responsible 
for any error and/or omissions arising from translation and adaptation or 
otherwise.

Open access  This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non-commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs
Neeraj Vinod Mohandas http://orcid.org/0000-0002-7368-5659
Aswathy Sreedevi http://orcid.org/0000-0002-6037-9265
Neethu George http://orcid.org/0000-0001-7985-441X
Jaideep Menon http://orcid.org/0000-0002-0786-8123

REFERENCES
	 1	 Dandona L, Dandona R, Kumar GA, et al. Nations within a nation: 

variations in epidemiological transition across the states of India, 
1990–2016 in the Global Burden of Disease Study. The Lancet 
2017;390:2437–60. 

	 2	 Bhagyalakshmi CK, Kodali PB. Utilization of noncommunicable 
disease services provided by public health facilities in Kasaragod, 
Kerala. Arch Med Health Sci 2019;7:18. 

	 3	 Climate change and noncommunicable diseases: connections. n.d. 
Available: https://www.who.int/news/item/02-11-2023-climate-​
change-and-noncommunicable-diseases-connections

	 4	 Cardiovascular diseases (CVDs). 2023. Available: https://www.who.​
int/news-room/fact-sheets/detail/cardiovascular-diseases-(cvds)

	 5	 Deaths from cardiovascular disease surged 60% globally over the 
last 30 years: report - world heart federation. 2023. Available: https://​
world-heart-federation.org/news/deaths-from-cardiovascular-​
disease-surged-60-globally-over-the-last-30-years-report/

	 6	 Roth GA, Huffman MD, Moran AE, et al. Global and regional 
patterns in cardiovascular mortality from 1990 to 2013. Circulation 
2015;132:1667–78. 

	 7	 Gaziano TA, Bitton A, Anand S, et al. Growing epidemic of coronary 
heart disease in low- and middle-income countries. Curr Probl 
Cardiol 2010;35:72–115. 

	 8	 Roth GA, Mensah GA, Johnson CO, et al. Global Burden of 
Cardiovascular Diseases and Risk Factors, 1990-2019: Update From 
the GBD 2019 Study. J Am Coll Cardiol 2020;76:2982–3021. 

	 9	 Prabhakaran D, Jeemon P, Roy A. Cardiovascular Diseases in India. 
Circulation 2016;133:1605–20. 

	10	 Vaduganathan M, Mensah GA, Turco JV, et al. The Global 
Burden of Cardiovascular Diseases and Risk. J Am Coll Cardiol 
2022;80:2361–71. 

	11	 Vos T, Lim SS, Abbafati C, et al. Global burden of 369 diseases and 
injuries in 204 countries and territories, 1990–2019: a systematic 
analysis for the Global Burden of Disease Study 2019. The Lancet 
2020;396:1204–22. 

	12	 Kerr AJ, Broad J, Wells S, et al. Should the first priority in 
cardiovascular risk management be those with prior cardiovascular 
disease? Heart 2009;95:125–9. 

	13	 Nair D, Raveendran K. Non-communicable diseases and public 
health facility utilization: a study in rural Kerala. Int J Community Med 
Public Health 2020;7:2254. 

	14	 Madore A, Rosenberg J, Dreisbach T, et al. Positive Outlier: Health 
Outcomes in Kerala, India over Time. 2018.

	15	 Khanal S, Veerman L, Nissen L, et al. Use of Healthcare Services by 
Patients with Non-Communicable Diseases in Nepal: A Qualitative 
Study with Healthcare Providers. J Clin Diagn Res 2017;11:LC01–5. 

	16	 Read “improving health in the community: a role for performance 
monitoring” at ​NAP.​edu. 2023. Available: https://www.nap.edu/read/​
5298/chapter/6

	17	 NUHM framework 2023. 2024. Available: https://nhsrcindia.org/sites/​
default/files/2023-09/NUHM%20Framework%202023.pdf

	18	 Sriram S, Albadrani M. Impoverishing effects of out-of-pocket 
healthcare expenditures in India. J Family Med Prim Care 
2022;11:7120–8. 

	19	 Srivastava AK, Gupt RK, Bhargava R, et al. Utilisation of rural primary 
health centers for outpatient services - a study based on Rajasthan, 
India. BMC Health Serv Res 2023;23:387. 

	20	​ Kerala_​6th_​CRM_​report.​pdf. 2023. Available: https://nhm.gov.in/​
images/pdf/monitoring/crm/6th-crm/report/Kerala_6th_CRM_report.​
pdf

	21	 Glasziou P, Straus S, Brownlee S, et al. Evidence for underuse 
of effective medical services around the world. Lancet 
2017;390:169–77. 

https://x.com/mohandas_neeraj
http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-7368-5659
http://orcid.org/0000-0002-6037-9265
http://orcid.org/0000-0001-7985-441X
http://orcid.org/0000-0002-0786-8123
http://dx.doi.org/10.1016/S0140-6736(17)32804-0
http://dx.doi.org/10.4103/amhs.amhs_132_18
https://www.who.int/news/item/02-11-2023-climate-change-and-noncommunicable-diseases-connections
https://www.who.int/news/item/02-11-2023-climate-change-and-noncommunicable-diseases-connections
https://www.who.int/news-room/fact-sheets/detail/cardiovascular-diseases-(cvds)
https://www.who.int/news-room/fact-sheets/detail/cardiovascular-diseases-(cvds)
https://world-heart-federation.org/news/deaths-from-cardiovascular-disease-surged-60-globally-over-the-last-30-years-report/
https://world-heart-federation.org/news/deaths-from-cardiovascular-disease-surged-60-globally-over-the-last-30-years-report/
https://world-heart-federation.org/news/deaths-from-cardiovascular-disease-surged-60-globally-over-the-last-30-years-report/
http://dx.doi.org/10.1161/CIRCULATIONAHA.114.008720
http://dx.doi.org/10.1016/j.cpcardiol.2009.10.002
http://dx.doi.org/10.1016/j.cpcardiol.2009.10.002
http://dx.doi.org/10.1016/j.jacc.2020.11.010
http://dx.doi.org/10.1161/CIRCULATIONAHA.114.008729
http://dx.doi.org/10.1016/j.jacc.2022.11.005
http://dx.doi.org/10.1016/S0140-6736(20)30925-9
http://dx.doi.org/10.1136/hrt.2007.140905
http://dx.doi.org/10.18203/2394-6040.ijcmph20202481
http://dx.doi.org/10.18203/2394-6040.ijcmph20202481
http://dx.doi.org/10.7860/JCDR/2017/25021.9970
https://www.nap.edu/read/5298/chapter/6
https://www.nap.edu/read/5298/chapter/6
https://nhsrcindia.org/sites/default/files/2023-09/NUHM%20Framework%202023.pdf
https://nhsrcindia.org/sites/default/files/2023-09/NUHM%20Framework%202023.pdf
http://dx.doi.org/10.4103/jfmpc.jfmpc_590_22
http://dx.doi.org/10.1186/s12913-022-08934-y
https://nhm.gov.in/images/pdf/monitoring/crm/6th-crm/report/Kerala_6th_CRM_report.pdf
https://nhm.gov.in/images/pdf/monitoring/crm/6th-crm/report/Kerala_6th_CRM_report.pdf
https://nhm.gov.in/images/pdf/monitoring/crm/6th-crm/report/Kerala_6th_CRM_report.pdf
http://dx.doi.org/10.1016/S0140-6736(16)30946-1


10 Mohandas NV, et al. BMJ Open 2024;14:e084468. doi:10.1136/bmjopen-2024-084468

Open access�

	22	 National Academies of Sciences E, Division H and M, Services B on 
HC, Disabilities C on HCU and A with. Factors that affect health-
care utilization. In: Health-Care Utilization as a Proxy in Disability 
Determination. National Academies Press (US). 2018.

	23	 Yadav R, Zaman K, Mishra A, et al. Health Seeking Behaviour and 
Healthcare Utilization in a Rural Cohort of North India. Healthcare 
(Basel) -> Healthc (Basel) 2022;10:757. 

	24	 Constitution of india-part IXA. n.d. Available: https://mahasec.​
maharashtra.gov.in/Upload/PDF/Constitutional%20Provisions%​
20-%20IXA%20-%20Municipalties%20(Urban).pdf

	25	 Menon J, Joseph J, Thachil A, et al. Surveillance of 
noncommunicable diseases by community health workers in Kerala: 
the epidemiology of noncommunicable diseases in rural areas 
(ENDIRA) study. Glob Heart 2014;9:409–17. 

	26	 Constitutional provisions IX - panchayats ​rural).​pdf. 2024. Available: 
https://mahasec.maharashtra.gov.in/Upload/PDF/Constitutional%​
20Provisions%20IX%20-%20Panchayats%20(Rural).pdf

	27	 Sheridan PJ, Crossman DC. Critical review of unstable angina 
and non-ST elevation myocardial infarction. Postgrad Med J 
2002;78:717–26. 

	28	 Rout SK, Sahu KS, Mahapatra S. Utilization of health care services in 
public and private healthcare in India: Causes and determinants. Int J 
Healthc Manag 2021;14:509–16. 

	29	 About accredited social health activist (ASHA):: national health 
mission. 2024. Available: https://nhm.gov.in/index1.php?lang=1&​
level=1&sublinkid=150&lid=226

	30	 Jones J, Hunter D. Consensus methods for medical and health 
services research. BMJ 1995;311:376–80. 

	31	 Schoeber NHC, Linders M, Binkhorst M, et al. Healthcare 
professionals’ knowledge of the systematic ABCDE approach: a 
cross-sectional study. BMC Emerg Med 2022;22:202. 

	32	 Virani SS, Newby LK, Arnold SV, et al. 2023 AHA/ACC/ACCP/ASPC/
NLA/PCNA Guideline for the Management of Patients With Chronic 
Coronary Disease: A Report of the American Heart Association/
American College of Cardiology Joint Committee on Clinical Practice 
Guidelines. Circulation 2023;148:e9–119. 

	33	​ 100_​core_​health_​indicators_​2018.​pdf. 2023. Available: https://score.​
tools.who.int/fileadmin/uploads/score/Documents/Enable_data_use_​
for_policy_and_action/100_Core_Health_Indicators_2018.pdf

	34	 McAlister FA, Majumdar SR, Eurich DT, et al. The effect of specialist 
care within the first year on subsequent outcomes in 24 232 adults 
with new-onset diabetes mellitus: population-based cohort study. 
Qual Saf Health Care 2007;16:6–11. 

	35	 India - frequency of visits to primary care physicians. Statista; 
2023. Available: https://www.statista.com/statistics/915047/india-​
frequency-of-visits-to-primary-care-physicians/

	36	 Almarwani AM, Almarwani BM. Factors predicting medication 
adherence among coronary artery disease patients in Saudi Arabia: A 
descriptive study. Saudi Med J 2023;44:904–11. 

	37	 PDS. 2024. Available: https://civilsupplieskerala.gov.in/index.php/​
cards

	38	 Smith SC Jr, Benjamin EJ, Bonow RO, et al. AHA/ACCF Secondary 
Prevention and Risk Reduction Therapy for Patients With Coronary 
and Other Atherosclerotic Vascular Disease: 2011 Update. 
Circulation 2011;124:2458–73. 

	39	 Income of farmers. 2024. Available: https://pib.gov.in/pib.gov.in/​
Pressreleaseshare.aspx?PRID=1884228

	40	 Nair MR, Varma RP. Availability,distribution and utilisation of 
health care services in kerala. 2024. Available: https://spb.​
kerala.gov.in/sites/default/files/inline-files/AvailDistribUtilisat​
ionHSKerala_0.pdf

	41	 Sivanandan A, Kumar SG, Krishnamoorthy Y. Awareness and 
preference in utilizing primary health-care services from rural 
health center as first point-of-care: A community-based 
cross-sectional study in South India. J Educ Health Promot 
2020;9:85. 

	42	 Yip W, Mahal A. The health care systems of China and India: 
performance and future challenges. Health Aff (Millwood) 
2008;27:921–32. 

	43	 Doorslaer EV, O’DonnellO, Rannan-EliyaRP. Effect of payments 
for health care on poverty estimates in 11 countries in 
Asia: an analysis of household survey data. The Lancet 
2006;368:1357–64. Available: https://www.thelancet.com/​
journals/lancet/article/PIIS0140673606695603/fulltext

	44	 Balarajan Y, Selvaraj S, Subramanian SV. Health care and equity in 
India. The Lancet 2011;377:505–15. 

	45	 Pati S, Swain S, Mahapatra S, et al. Prevalence, Pattern, 
and Correlates of Alcohol Misuse among Male Patients 
Attending Rural Primary Care in India. J Pharm Bioallied Sci 
2017;9:66–72. 

	46	 Mohan D, Chopra A, Sethi H. The co-occurrence of tobacco & 
alcohol in general population of metropolis Delhi. Indian J Med 
Res 2002;116:150–4. Available: https://pubmed.ncbi.nlm.nih.gov/​
12674829/

	47	 Daivadanam M, Thankappan KR, Sarma PS, et al. Catastrophic 
health expenditure & coping strategies associated with 
acute coronary syndrome in Kerala, India. Indian J Med Res 
2012;136:585–92. Available: https://www.proquest.com/​ope
nview/8186eebd91e16b8b0a8de9d5f49a3aa5/1?pq-origsite=​
gscholar&cbl=37533

	48	 Ghia C, Rambhad G. Implementation of equity and access in Indian 
healthcare: current scenario and way forward. J Mark Access Health 
Policy 2023;11:2194507. 

	49	 Lahariya C. Access, utilization, perceived quality, and satisfaction 
with health services at Mohalla (Community) Clinics of Delhi, India. J 
Family Med Prim Care 2020;9:5872–80. 

	50	 Universal health coverage. 2023. Available: https://www.who.int/​
health-topics/universal-health-coverage

http://dx.doi.org/10.3390/healthcare10050757
http://dx.doi.org/10.3390/healthcare10050757
https://mahasec.maharashtra.gov.in/Upload/PDF/Constitutional%20Provisions%20-%20IXA%20-%20Municipalties%20(Urban).pdf
https://mahasec.maharashtra.gov.in/Upload/PDF/Constitutional%20Provisions%20-%20IXA%20-%20Municipalties%20(Urban).pdf
https://mahasec.maharashtra.gov.in/Upload/PDF/Constitutional%20Provisions%20-%20IXA%20-%20Municipalties%20(Urban).pdf
http://dx.doi.org/10.1016/j.gheart.2014.07.003
https://mahasec.maharashtra.gov.in/Upload/PDF/Constitutional%20Provisions%20IX%20-%20Panchayats%20(Rural).pdf
https://mahasec.maharashtra.gov.in/Upload/PDF/Constitutional%20Provisions%20IX%20-%20Panchayats%20(Rural).pdf
http://dx.doi.org/10.1136/pmj.78.926.717
http://dx.doi.org/10.1080/20479700.2019.1665882
http://dx.doi.org/10.1080/20479700.2019.1665882
https://nhm.gov.in/index1.php?lang=1&level=1&sublinkid=150&lid=226
https://nhm.gov.in/index1.php?lang=1&level=1&sublinkid=150&lid=226
http://dx.doi.org/10.1136/bmj.311.7001.376
http://dx.doi.org/10.1186/s12873-022-00753-y
http://dx.doi.org/10.1161/CIR.0000000000001168
https://score.tools.who.int/fileadmin/uploads/score/Documents/Enable_data_use_for_policy_and_action/100_Core_Health_Indicators_2018.pdf
https://score.tools.who.int/fileadmin/uploads/score/Documents/Enable_data_use_for_policy_and_action/100_Core_Health_Indicators_2018.pdf
https://score.tools.who.int/fileadmin/uploads/score/Documents/Enable_data_use_for_policy_and_action/100_Core_Health_Indicators_2018.pdf
http://dx.doi.org/10.1136/qshc.2006.018648
https://www.statista.com/statistics/915047/india-frequency-of-visits-to-primary-care-physicians/
https://www.statista.com/statistics/915047/india-frequency-of-visits-to-primary-care-physicians/
http://dx.doi.org/10.15537/smj.2023.44.9.20230293
https://civilsupplieskerala.gov.in/index.php/cards
https://civilsupplieskerala.gov.in/index.php/cards
http://dx.doi.org/10.1161/CIR.0b013e318235eb4d
https://pib.gov.in/pib.gov.in/Pressreleaseshare.aspx?PRID=1884228
https://pib.gov.in/pib.gov.in/Pressreleaseshare.aspx?PRID=1884228
https://spb.kerala.gov.in/sites/default/files/inline-files/AvailDistribUtilisationHSKerala_0.pdf
https://spb.kerala.gov.in/sites/default/files/inline-files/AvailDistribUtilisationHSKerala_0.pdf
https://spb.kerala.gov.in/sites/default/files/inline-files/AvailDistribUtilisationHSKerala_0.pdf
http://dx.doi.org/10.4103/jehp.jehp_593_19
http://dx.doi.org/10.1377/hlthaff.27.4.921
https://www.thelancet.com/journals/lancet/article/PIIS0140673606695603/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140673606695603/fulltext
http://dx.doi.org/10.1016/S0140-6736(10)61894-6
http://dx.doi.org/10.4103/jpbs.JPBS_325_16
https://pubmed.ncbi.nlm.nih.gov/12674829/
https://pubmed.ncbi.nlm.nih.gov/12674829/
https://pubmed.ncbi.nlm.nih.gov/23168698
https://www.proquest.com/openview/8186eebd91e16b8b0a8de9d5f49a3aa5/1?pq-origsite=gscholar&cbl=37533
https://www.proquest.com/openview/8186eebd91e16b8b0a8de9d5f49a3aa5/1?pq-origsite=gscholar&cbl=37533
https://www.proquest.com/openview/8186eebd91e16b8b0a8de9d5f49a3aa5/1?pq-origsite=gscholar&cbl=37533
http://dx.doi.org/10.1080/20016689.2023.2194507
http://dx.doi.org/10.1080/20016689.2023.2194507
http://dx.doi.org/10.4103/jfmpc.jfmpc_1574_20
http://dx.doi.org/10.4103/jfmpc.jfmpc_1574_20
https://www.who.int/health-topics/universal-health-coverage
https://www.who.int/health-topics/universal-health-coverage

	Healthcare service utilisation among adults with coronary artery disease in rural Aluva, South India: a community-­based cross-­sectional study
	Abstract
	Introduction﻿﻿
	Methods
	Study design, setting and population
	Sampling method
	Sample size
	Study procedure and study tool
	Criteria for optimum utilisation of healthcare services
	Statistical analysis
	Bookmark 11
	﻿Patient and public involvement﻿

	Results
	Discussion
	Way forward

	Conclusion
	References


