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Abstract

Background

Elevated blood pressure or hypertension is responsible for around 10 million annual deaths
globally, and people residing in low and middle-income countries are disproportionately
affected by it. India is no exception, where low rate of treatment seeking for hypertension
coupled with widespread out-of-pocket payments (OOPs) have been a challenge. This
study assessed the pattern of health care seeking behaviour and financial protection along
with the associated factors among hypertensive individuals in rural West Bengal, India.

Method and findings

A cross-sectional study was conducted in Birbhum district of the state of West Bengal, India,
during 2017-2018, where 300 individuals were recruited randomly from a list of hyperten-
sives in a population cohort. Healthcare seeking for hypertension and related financial pro-
tection in terms of~OOPs and expenses relative to monthly per-capita family expenditure,
were analysed. Findings indicated that 47% of hypertensives were not on treatment. Among
those under treatment, 80% preferred non-public facilities, and 91% of them had wide-
spread OOPs. Cost of medication was a major share of expenses followed by transportation
cost to access public health care facility. Multivariable logistic regression analysis indicated
longer duration of disease (adjusted odds ratio (aOR): 5.68, 95% Confidence Interval

(CI) 1.24—-25.99) and health care seeking from non-public establishment (aOR: 34.33,

Cl: 4.82—244.68) were associated with more incident of OOPs. Linear regression with gen-
eralized linear model revealed presence of co-morbidities (adjusted coefficient (aCoeff)
10.28, Cl: 4.96,15.61) and poorer economic groups (aCoeffyoorest 11.27, Cl1 3.82,18.71;
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aCoeff|ower_midd|e 7.83,Cl1 0.65,15.00 and aCOfoupper.midd|e 7.25, Cl: 080,1370) had hlgher
relative expenditure.

Conclusion

This study suggests that individuals with hypertension had poor health care seeking behav-
iour, preferred non-public health facilities and had suboptimal financial protection. Economi-
cally poorer individuals had higher burden of health expenditure for treatment of
hypertension, which indicated gaps in equitable health care delivery for the control of
hypertension.

Introduction

Globally, non-communicable diseases (NCDs) contribute to a major share of the disease bur-
den, where countries with differential level of development and varied phases of epidemiologi-
cal transition have witnessed a significant rise in overall morbidity and mortality from NCDs
[1-3]. Among all NCDs, cardiovascular diseases (ischaemic heart disease and stroke) are listed
as the major cause of death worldwide, with hypertension (commonly defined as a systolic
blood pressure > 140 or diastolic blood pressure > 90) being the most important risk factor
causing significant amount of premature deaths globally [4, 5]. According to World Health
Organization estimations, the number of adults aged 30-79 years having hypertension is 1.28
billion worldwide. Majority of them (two-thirds) are from low-and middle-income countries
(LMIC:s) and only less than half are taking treatment [5]. Despite the high burden of hyperten-
sion, health system responses like health service delivery, health information and health
financing for hypertension is suboptimal, especially in LMICs [6-10]. Evidence suggests that
people seeking health care for NCDs bear significant and unjustified financial burden charac-
terised by huge out-of-pocket payments (OOPs), often leading to irregular and absence of
treatment seeking due to financial difficulties [10, 11]. In addition, studies show that overall
health care seeking behaviour for blood pressure management is low and shared among public
and non-public facilities [12, 13].

In India, between one-quarter to one-third of adults, aged 18 years or more, have hyperten-
sion. This is a major public health concern and threat to Indian healthcare system [14-16]. In
the year 2010, to combat the emerging NCDs and its risk factors, the federal Indian govern-
ment introduced the National Programme for Prevention and Control of Cancer, Diabetes,
Cardiovascular Diseases and Stroke (NPCDCS) with hypertension and diabetes as the main
focus areas. In addition, in 2017, the government launched the National Health Policy target-
ing 25% reduction in premature mortality occurring from cardiovascular diseases, cancer, dia-
betes or chronic respiratory diseases by 2025 [17, 18]. But the impacts of these program and
policy level initiatives are not evaluated extensively. The main focus for research on hyperten-
sion in India is primarily on the risk factors of hypertension while few actually explored the
health care utilization and service expenses and overall health system performance among
hypertensive individuals, as evidenced from the PubMed/MEDLINE database search [19-22].
From the perspective of health system strengthening and population health management,
understanding the local preferences and health system capacity is essential. Considering dearth
of literature in this field, a study, Capacity of Health Systems to combat the Emergence of
Hypertension (COHESION), was designed to assess the status of blood pressure control,
health care seeking and financial protection among hypertensive individuals along with the
health system responsiveness towards them. Here, we present a component of COHESION
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study to elicit the pattern of health care seeking, determine financial protection and its associ-
ated factors among patients with hypertension in rural West Bengal. The study aimed to
understand how background socio-demographic characteristics, co-morbid conditions, health
seeking pattern could be associated with financial protection related to heath care seeking and
whether the issue of fair financing distributed with equity among the participants.

Materials and methods
Study setting, design and sampling

COHESION study is a population-based cross-sectional study, conducted between November
2017 and February 2018 in a population cohort of Birbhum Population Project (BIRPOP), a
health and demographic surveillance system (HDSS) functioning under the ambit of Society
for Health and Demographic Surveillance (http://www.shds.co.in/), located in the Birbhum
district of the state of West Bengal, India,. BIRPOP spreads over four administrative blocks
(namely Suri I, Sainthia, Mohammad Bazar and Rajnagar) out of a total of 19 blocks in district
Birbhum. At its inception in 2008, BIRPOP included a sample of over 12,000 households
selected by multistage stratified sampling method and has been periodically collecting infor-
mation on indicators related to public health and demography. Until inception of the present
study, BIRPOP had completed three rounds of follow-up surveys, in 2008-09, 2012-13, and
2016-17 [23]. COHESION study was based on BIRPOP’s 2016-17 survey where blood pres-
sure was measured for 12,255 individuals aged > 18 years. Those recorded with high blood
pressure (systolic blood pressure (SBP) >140 mm of Hg and/or diastolic blood pressure (DBP)
>90 mm of Hg) or reported taking anti-hypertensive medication of any form were included in
the hypertensive cohort [23, 24]. Details about the blood pressure measurement survey at BIR-
POP has previously been published elsewhere [25]. From the list of all hypertensive individu-
als, 310 were selected by simple random sampling for this study. Sample size was calculated
using CDC Epi-info™ version 7.2, assuming 50% prevalence for hypertension control among
all hypertensives, 7.5% of error and confidence interval of 99%. With the addition of 5% non-
response rate, final sample size was 310 individuals of which 300 interviews were conducted.
Terminally ill and mentally challenged individuals, diagnosed by a physician, were not consid-
ered for participation in the study. In case, if more than one individual had been selected from
same family, it was planned to replace the latter one. Data were collected by trained surveyors
with pre-designed and pretested questionnaire using Computer Assisted Personal Interview
(CAPI) technique [26]. A rigorous protocol for survey monitoring was followed to assure the
quality of the data being collected.

Outcome measurement

Health care seeking for chronic NCDs, like hypertension comprises of a complex dynamic
interplay between medicine intake, visit to health care professional and regularity of both the
components within a reference time period (Fig 1). To understand the health care seeking
behaviour, patients were asked if they were taking any medication for blood pressure control
and have been visiting any healthcare provider. Patients with a history of intake of daily medi-
cation for hypertension in the preceding four weeks were considered to be on regular medica-
tion. Those with a history of visit to any health care provider at least once in the last six
months for treatment or follow-up care of hypertension, were considered to have regular med-
ical consultation. Patients who had both of the above (regular medication and regular medical
consultation) were labelled as having ‘regular treatment for hypertension’. Those who reported
only regular medication but not regular medical consultation was identified as having ‘regular
medication only’. Patients currently not on any medication or consultation for last one year or
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* visit to any health care provider at least once in the last six months for treatment or follow-up care of
hypertension

** history of intake of daily medication for hypertension in the preceding four weeks
Fig 1. Construct of health care seeking behaviour for hypertension among the participants.

https://doi.org/10.1371/journal.pone.0264314.9001

never sought any treatment for hypertension, were labelled as ‘not on treatment’. The rest
were categorised as ‘patients on irregular treatment’ (Fig 1).

Two outcomes in relation to cost of treatment, were analysed in this study-i) Out-of-pocket
payments (OOPs), and ii) expenses relative to monthly per-capita family expenditure, henceforth
termed as ‘relative expenditure’. Considering the varied practice of health care seeking behaviour,
expected monthly OOPs were calculated assuming an ideal month when complete health care
(consultation by a physician and regular medicine intake) was sought. Thus, total expected OOPs
for a month were calculated considering summative expenses that included expenses paid for
medical consultation, transport and others, like food, lodging etc. during the consultation in the
last medical visit, and cost of blood pressure lowering medication if taken for a month. Monthly
per capita expenditure (MPCE) was calculated as monthly total consumer expenditure in a house-
hold over all items of consumption divided by the household size (total number of persons in the
household) and was used as the proxy measure of the economic status [27]. Based on the MPCE,
the participants were divided into four quartile classes and categorised into relative economic
groups: poorest, lower-middle, upper-middle and richest class. Relative expenditure for an indi-
vidual for a month was defined as percentage of MPCE incurred for OOPs [19].

Covariates

Based on existing literature from developing countries, a range of potential covariates were
considered.
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Socio-demographic characteristics. This included age in completed years (later catego-
rised based on tertile distribution- <50, 50-63, >63), gender (female and male), educational
attainment (secondary and above, upper primary, primary, and illiterate/below primary),
social group (other backward classes, scheduled castes/ scheduled tribes and others), religion
(Hinduism and Islam), civil status (living with partner, and not living with partner), employ-
ment status (service/business, labourer, homemaker/retired/student, and unemployed), and
economic status based on MPCE quartile distribution (high, upper-middle, lower-middle, and
poor).

Hypertension related variables. This included duration of hypertension (<5 years, >5
years, and not sure/don’t know), co-morbidity (no and yes), regularity of treatment of hyper-
tension (as elaborated before in Fig 1), type of health facility accessed (public, i.e. all govern-
ment and semi-government health facilities and non-public), and healthcare provider like,
public physician, private physician, AYUSH (Ayurveda, Yoga and Naturopathy, Unani, Siddha
and Homoeopathy) doctor, and informal health care practitioner (Quack) [28]. Comorbidity
refers to self-report about any of the diseases like diabetes, dyslipidaemia, chronic kidney dis-
ease or cardiovascular disease in addition to hypertension.

Statistical analysis

Bivariate and multivariable analyses were performed to attain the study objectives. Means and
proportions were presented with 95% confidence intervals. Based on existing evidences, a
Directed Acyclic Graph (DAG) was developed, using causal diagram theory [29]. The DAG
illustrated the pathways of possible association with directed arrows, between the variables
incorporated in the study. This diagram served as an overall theoretical framework along with
a guide for constructing various regression models used in the analysis (Fig 2). Binary logistic
regression was deployed to understand the predictors of OOPs, whereas linear regression by
generalized linear models (GLM) was used to assess the relative expenditure. Measures of asso-
ciation were presented as odds ratio (OR) with 95% confidence interval (CI) with value “1” as
the null point. GLM was preferred because of abundance of zero values in relative cost data
and a possible non-parametric distribution of the relative expenditure [30]. With the linear
modelling, the association is expressed with the estimated coefficient (Coeft) and associated
95% CI. “Zero” was considered as the null point. Data analysis were carried out using a statisti-
cal package—Stata, version 12.0. Alpha level was assumed as 0.05, p value <0.05 was consid-
ered to interpret the significance of observed association in general. Although qualitative
interpretation based on p value (significant/non-significant based on conventional cut off) was
judged cautiously, keeping with the sample size, study design, limitations and considering the
effect size based on respective 95%CI of the measures of association.

Ethics statement

Ethical approval was granted by institutional review board of Society for health and Demo-
graphic Surveillance. Written informed consent was obtained from all participants prior to
enrolment in the study. Irrespective of their participation status, all, who were approached to
participate in the study were provided with a leaflet on healthy lifestyle, health education
related to hypertension and other NCDs written in local language.

Results

In total, 310 were approached to participate in this study, and 300 finally participated. Table 1
outlines the descriptive characteristics of all the participants. The mean age of the participants
was 55.99 + 12.46 years. More than half of the participants were female and were illiterate or
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Socio-Demographic variables

Age, Sex, Education,
Occupation, Civil status, Social
group, Religion, Economic class

Duration of
Hypertension

Co-morbid
Conditions

Health care seeking for
Hypertension

Place of treatment seeking

Expenditure for seeking treatment
Out of pocket payments

Relative expenditure

Fig 2. Directed acyclic graph: Illustrating associations between variables.

https://doi.org/10.1371/journal.pone.0264314.g002
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Table 1. Characteristics of the study participants (N = 300).

Background characteristics N |Mean or Percentage (95%
CI
Age 300 | 55.99 (54.58-57.41)
Total expected cost of seeking complete care for hypertension in a month 159 | 306.49 (257.65-355.33)
(G
Relative expenditure (%) for treatment of hypertension with respect to 159 | 13.52 (11.13-15.90)
MPCE *
Age group (years)
<50 101 | 33.67 (28.29-39.04)
50-63 107 | 35.67 (30.22-41.12)
>63 92 |30.67 (25.42-35.91)
Education
Completed Secondary or above 48 |16.00(11.83-20.17)
Completed Upper-primary 46 | 15.33 (11.23-19.43)
Completed Primary 56 |18.67 (14.23-23.10)
Illiterate/Below primary 150 | 50.00 (44.31-55.69)
Sex
Female 183 | 61.00 (55.45-66.55)
Male 117 | 39.00 (33.45-44.55)
Social group
Others 140 | 46.67 (40.99-52.34)
OBC 42 | 14.00 (10.05-17.95)
SC/ST 118 | 39.33 (33.77-44.89)
Religion”
Hinduism 225 | 75.25 (70.33-80.17)
Islam 74 | 24.75(19.83-29.67)
Civil status
Living with partner 195 | 65.00 (59.57-70.43)
Not living with partner 105 | 35.00 (29.57-40.43)
Occupation
Service/Business 65 |21.67 (16.98-26.36)
Labourer 47 | 15.67 (11.53-19.80)
Homemaker/Retired/ Student 160 | 53.33 (47.66-59.01)
Unemployed 28 |9.33(6.02-12.64)
Economic Class
Richest 75 | 25.00 (20.07-29.93)
Upper Middle 79 |26.33 (21.32-31.35)
Lower-middle 70 |23.33(18.52-28.15)
Poorest 76 |25.33(20.38-30.28)
Duration of Hypertension (years)
<5 141 | 47.00 (41.32-52.68)
>5 106 | 35.33 (29.89-40.77)
Not sure/don’t know 53 |17.67 (13.32-22.01)
Co-morbidity
No 240 | 80.00 (75.45-84.55)
Yes 60 | 20.00 (15.45-24.55)
Regular treatment for hypertension
On regular consultation & medication 71 | 23.67 (18.83-28.50)
On regular medication only 39 |13.00 (9.17-16.83)
(Continued)
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Table 1. (Continued)

Background characteristics N |Mean or Percentage (95%
CI)
On irregular treatment 49 |16.33(12.13-20.54)
Not on treatment 141 | 47.00 (41.32-52.68)
Place of treatment for hypertension*
Public 31 | 19.50(13.27-25.72)
Non-public 128 | 80.50 (74.28-86.73)
Health care provider*
Public physician 30 |18.87(12.72-25.02)
Private physician 63 | 39.62 (31.94-47.31)
AYUSH doctor/ Other 19 | 11.95 (6.85-17.05)
Informal healthcare provider 47 | 29.56 (22.39-36.73)
OPP*
Absent 15 | 9.43 (4.84-14.03)
Present 144 | 90.57 (85.97-95.16)

X: Indian National Rupee; CI: Confidence Interval; OBC: Other backward classes; SC: Scheduled caste; ST: Scheduled
tribe; AYUSH: Ayurveda, Yoga and Naturopathy, Unani, Siddha and Homoeopathy; OOPs: Out of Pocket Payments;
MPCE: Monthly per capita expenditure.

* Sample characteristics is based on 159 participants representing patients seeking treatment for hypertension.

" One person did not share information on religion.

https://doi.org/10.1371/journal.pone.0264314.t001

had not completed their primary education. Majority of the participants were Hindus and
homemaker/retired/students by profession. Over 35% (n = 106) of participants had hyperten-
sion for >5 years, and 20% (n = 60) had a co-morbid condition. Over 47% (n = 141) of the par-
ticipants were not on treatment, and among individuals receiving treatment, over 80%

(n = 128) sought healthcare from non-public healthcare provider. Over 90% (n = 144) of those
who sought care for blood pressure treatment incurred some OOPs. Expected cost for seeking
complete care for hypertension per month was over X 306 (> $4.5) and relative expenditure
was 13.5% of the MPCE (Table 1). Further analysis revealed that the median of relative expen-
diture was higher for those seeking care from non-public healthcare facility (median: 10.7%)
compared to the public healthcare establishments (2.1%). Purchase of medicines (47.7%)
accounted for the largest median share of OOPs in non-public healthcare, while it was for
transport and other costs (51.3%) followed by purchase of medicines (37.5%) in the public
healthcare facilities (Fig 3).

Fifteen individuals were reported incurring no OOPs for the usual treatment for hyperten-
sion. Majority (n = 9) were female, aged between 50 to 63 years (n = 9), Hindu (n = 12), general
caste (n = 9) with below primary or no formal education (n = 10), home maker/ retired (n = 10)
and belongs to upper-middle class (n = 6) of the economic strata of the study population.

Table 2 shows lower odds of having OOPs among participants aged 50-63 years and 63
years and above compared to participants below 50 years. Males when compared to females,
and homemaker/retired /student, labourer and unemployed when compared to those in ser-
vice/business had relatively lower odds of incurring any OOPs. Compared to the richest eco-
nomic class the poorest had lower odds of having any OOPs, in unadjusted model (WOR poorest
0.22 (CI: 0.04-1.21)). Having hypertension for five years or more (uOR 5.14 (CI: 1.39-19.01)
and aOR 5.68 (CI: 1.24-25.99)) and seeking treatment from non-public establishments (uOR
26.32 (CI: 6.80-101.93) and aOR 34.33 (CI: 4.82-244.68)) were positively associated with
OOPs.
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Median Value

51.28
47.76
37.50
33.33 Non-public ~ ®Public
10.68
3.61
0.00 2.14
L
Share of Share of Share of Relative OOPs
Consultation ~ Medicine Transport &
fees purchase Other costs

Fig 3. Median of OOPs share (%) and relative expenditure across the public and non-public health establishments (N = 159).

https://doi.org/10.1371/journal.pone.0264314.g003

Linear regression with GLM (Table 3) demonstrated lower relative expenditure among
people with primary or below level of schooling, compared to highest educational group;
(Adjusted Coefficient (aCoeff) completed primary ~10.65 (CI: -19.78, -1.51) and aCoeft, formal edu-
cation/below primary ~11.60 (CI: -20.88, -2.32)). The unemployed individuals had more relative
expenditure compared to those engaged in service/business (Unadjusted Coefficient (uCoeft),,.
nemployed 8:71 (CI: 0.04,17.38) and aCoeff,nemployea 9-34 (CI: -1.74,20.43)). The poorest, lower-
middle and upper-middle class had 11, 8 and 7 units of more relative expenditure respectively,
compared to the richest economic class (aCoeff,oorest 11.27 (CI: 3.82,18.71); aCoeffiower-middie
7.83 (CI: 0.65,15.00) and aCoeffpper-middie 7-25 (CI: 0.80,13.70)) (Fig 4). Presence of co-mor-
bidity and visiting non-public establishments both were associated with higher relative expen-
diture (aCoeffone or more co-morbidity 10-28 (CI: 4.96,15.61); reference group: no co-morbidity
and aCoeff,,on_public establishment 11.55 (CI: 5.74,17.37); reference group: public establishment).
Similarly, seeking treatment from private doctors, informal practitioners and AYUSH doctors/
others were associated with more relative expenditure (aCoeffyyivate Doctors 18:43 (CI: 12.13,
24.73), aCoeffinformal healtheare provider 5-96 (CI: 0.36, 12.28), aCoeffayust/ omer 10.28 (CI: 2.56,
17.99)) when compared to those seeking treatment from government doctors.

Discussion

India has witnessed an increasing burden of hypertension, which demands urgent attention
from the public health researchers, program and policy makers. To add on to the existing body
of literature on prevention of hypertension in India, this study aims to understand characteris-
tics of healthcare seeking and financial protection among hypertensive population in West
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Table 2. Factors associated with out of pocket payments: Logistic regression analysis (N = 159).

Unadjusted Adjusted
OR (95% CI) p OR (95% CI) P

Age group (years)

<50 1.00 1.00

50-63 0.14 (0.02-1.13) 0.06 0.14 (0.02-1.38) 0.09

>63 0.29 (0.03-2.60) 0.27 0.47 (0.04-5.88) 0.56
Education

Completed Secondary or above 1.00 1.00

Completed Upper-primary 0.89 (0.05-15.00) 0.93 0.39 (0.01-12.94) 0.60

Completed Primary 0.33 (0.03-3.41) 0.35 0.20 (0.01-4.22) 0.30

Illiterate/Below primary 0.24 (0.03-2.00) 0.19 0.09 (0.00-2.49) 0.15
Sex

Female 1.00 1.00

Male 0.70 (0.24-2.10) 0.53 0.08 (0.01-0.71) 0.02
Social group

Others 1.00 1.00

OBC 2.19 (0.26-18.37) 0.47 3.13(0.28-34.91) 0.35

SC/ST 1.09 (0.34-3.43) 0.89 3.36 (0.60-18.97) 0.17
Religion

Hinduism 1.00 1.00

Islam 1.40 (0.37-5.22) 0.62 2.30 (0.40-13.39) 0.35
Civil status

Living with partner 1.00 1.00

Not living with partner 0.82 (0.28-2.37) 0.71 0.95 (0.25-3.66) 0.94
Occupation

Service/Business 1.00 1.00

Labourer 0.16 (0.01-1.91) 0.15 0.08 (0.00-1.65) 0.10

Homemaker/Retired/ Student 0.27 (0.03-2.18) 0.22 0.04 (0.00-0.79) 0.03

Unemployed 0.25 (0.02-2.97) 0.27 0.17 (0.01-3.65) 0.26
Economic Class

Richest 1.00 1.00

Upper Middle 0.27 (0.05-1.42) 0.12 0.47 (0.07-3.04) 0.42

Lower-middle 0.57 (0.08-4.28) 0.59 1.14 (0.12-11.18) 0.91

Poorest 0.22 (0.04-1.21) 0.08 0.40 (0.06-2.91) 0.37
Co-morbidity

No 1.00 1.00

Yes 0.74 (0.24-2.31) 0.61 0.54 (0.13-2.24) 0.39
Duration of Hypertension (years)

<5 1.00 1.00

>5 5.14 (1.39-19.01) 0.01 5.68 (1.24-25.99) 0.03
Place of treatment seeking for hypertension

Public 1.00 1.00

Non-public 26.32 (6.80-101.93) <0.01 34.33(4.82-244.68) <0.01

CI: Confidence Interval; OBC: Other backward classes; SC: Scheduled caste; ST: Scheduled tribe; OR: Odds ratio.

https://doi.org/10.1371/journal.pone.0264314.t002

Bengal, India. The state of West Bengal recorded nearly 25% of total annual deaths and 13% of
disability adjusted life years (DALYs) attributed to hypertension [15, 31]. This study revealed
poor health care seeking behaviour, preference of non-public health facilities and high OOPs
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Table 3. Factors associated with relative expenditure: Linear regression with GLM.

Unadjusted Adjusted
B (95% CI) p B (95% CI) p

Age group (years)

<50 0.00 0.00

50-63 -2.39 (-8.55,3.77) 0.45 -3.22 (-9.84,3.40) 0.34

>63 0.28 (-5.78,6.33) 0.93 -1.66 (-8.51,5.19) 0.64
Education

Completed Secondary or above 0.00 0.00

Completed Upper-primary -2.58 (-10.82,5.67) 0.54 -5.17 (-14.14,3.80) 0.26

Completed Primary -3.15(-11.02,4.73) 0.43 -10.65 (-19.78,-1.51) 0.02

Illiterate/Below primary -1.06 (-7.69,5.56) 0.75 -11.60 (-20.88,-2.32) 0.01
Sex

Female 0.00 0.00

Male -0.94 (-5.99,4.10) 0.71 -3.39 (-10.90,4.13) 0.38
Social group

Others 0.00 0.00

OBC 0.43 (-6.95,7.82) 0.91 -2.02 (-9.58,5.55) 0.60

SC/ST 3.44 (-1.78,8.66) 0.20 5.36 (-1.27,11.98) 0.11
Religion

Hinduism 0.00 0.00

Islam -0.07 (-5.54,5.40) 0.98 3.23(-3.37,9.82) 0.34
Civil status

Living with partner 0.00 0.00

Not living with partner 1.11(-3.68,5.90) 0.65 1.85 (-3.62,7.32) 0.51
Occupation

Service/Business 0.00 0.00

Labourer 5.57 (-4.40,15.54) 0.27 5.88 (-5.04,16.79) 0.29

Homemaker/Retired/Student 1.59 (-4.38,7.56) 0.60 0.85 (-7.88,9.59) 0.85

Unemployed 8.71 (0.04,17.38) 0.05 9.34 (-1.74,20.43) 0.09
Economic Class

Richest 0.00 0.00

Upper Middle 5.54 (-0.38,11.46) 0.07 7.25 (0.80,13.70) 0.03

Lower-middle 5.73(-0.97,12.43) 0.09 7.83 (0.65,15.00) 0.03

Poorest 10.39 (3.82,16.95) 0.00 11.27 (3.82,18.71) 0.00
Co-morbidity

No 0.00 0.00

Yes 7.74 (2.59,12.89) 0.00 10.28 (4.96,15.61) <0.01
Duration of Hypertension (years)

<5 0.00 0.00

>5 1.64 (-3.10,6.37) 0.50 2.17 (-2.62,6.97) 0.37
Place of treatment seeking for hypertension

Public 0.00 0.00

Non-public 9.35(3.56,15.14) 0.00 11.55 (5.74,17.37) <0.01
Health care provider

Public physician 0.00 0.00

Private physician 14.38 (8.24,20.51) <0.01 18.43 (12.13,24.73) <0.01

AYUSH doctor/Other 5.39 (-2.72,13.50) 0.19 10.28 (2.56,17.99) 0.01

(Continued)
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Table 3. (Continued)

Unadjusted Adjusted
B (95% CI) P B (95% CI) P
Informal healthcare provider 3.40 (-3.07,9.86) 0.30 5.96 (-0.36,12.28) 0.06

GLM: Generalised Linear Model; CI: Confidence Interval; OBC: Other backward classes; SC: Scheduled caste; ST: Scheduled tribe; AYUSH: Ayurveda, Yoga and
Naturopathy, Unani, Siddha and Homoeopathy; OPP: Out of Pocket Payments; f: Coefficient.

https://doi.org/10.1371/journal.pone.0264314.t003

Coefficient of relative expenses

among patients who sought care for hypertension. Regression analysis adjusted for potential
covariates indicate that OOPs are associated with age, sex, occupation, duration of hyperten-
sion, and place of treatment seeking for hypertension, while relative expenditure is associated
with education, occupation, economic class, comorbidity, place of treatment and healthcare
provider.

The population under study were relatively older, female predominated, had low education
level, and majority were retired/homemaker. This distribution was similar to other studies
where hypertension prevalence was more among elderly, females, and in poor socio-economic
strata [32, 33]. The findings of poor health care seeking for blood pressure control, was perhaps
due to lack of awareness, affordability and availability of health care services as evidenced from
the findings of COHESION study but not elaborated here. Among the hypertensives seeking
treatment, OOPs were extensively reported. This scenario corroborates with previous findings
of sub-optimal health system response for blood pressure control care [10, 11, 13, 14, 20, 34—
37]. However better system response was associated with substantial improvement in

11.27

7.83
7.25

UPPER MIDDLE LOWER-MIDDLE POOREST

Economic Class (Base= Richest Class)

Fig 4. Relative expenditure for care seeking across the economic strata with reference to richest economic class: Findings from linear
regression (N = 159).

https://doi.org/10.1371/journal.pone.0264314.9004
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indicators like awareness, treatment and control of hypertension in a few developed countries
[38]. Similar to other studies, non-public establishments were major places for seeking treat-
ment and public institutions played a minor role for management of hypertension. Similarly,
majority sought consultation from private physicians and informal healthcare providers [13,
20, 22]. The presence of OOPs and extent of relative expenditure varied between service utili-
zation from public to non-public health facilities as well as with different service providers.
The findings related to OOPs in this study are in line with previous reports including a report
of the WHO, Study on global AGEing and adult health (SAGE) but the significant variation
observed in OOPs across public and non-public institutions in this study is found to be novel
[19, 20]. Earlier studies found medicine purchase as the major share for OOPs [19-21] which
corroborates with the findings from this study, however transport and other costs are also
found to impose a substantial share of OOPs in public set-up, possibly indicating better acces-
sibility for the non-public establishments in local level compared to public institutions. This
could also justify the increased usage of non-public facilities for hypertension management.
Contrasting with findings from other studies, the present study reported lower incident of
OOPs among male and those belonging to 50 years or above age group [10, 20]. More relative
expenditure was associated with higher level of education, whereas it was found to be inversely
related with disadvantageous economic class. These findings point towards potential issues of
social justice and inequity which share a complex interrelationship [19, 20]. This might be
related to poor treatment seeking behaviour among patients with low education and economic
status (jointly the lower socio-economic class) owing to low awareness, financial constraint
and limited access to healthcare, which may have led to lower possibility of having OOPs. But
despite these barriers, patients who sought treatment experienced inequitable financial bur-
den. Similar explanation may be applied for the unemployed group, having more extent of rel-
ative expenditure while seeking care but lower odds of OOPs. Lower OOPs among
homemaker/retired individuals was perhaps due to better utilization of public health facilities,
compared to the service holders/businessmen who generally have less opportunity to visit pub-
lic outpatient services due to its fixed schedule. Longer duration of hypertension and existence
of comorbid conditions require more intense therapy resulting in more possibility of having
OOPs and more relative expenditure [10].

The existing national health program NPCDSC, for prevention and control of NCDs, offers
provision of treatment for hypertensives along with other NCDs. In the state of West Bengal,
the NCD clinics operational under all public health facilities offers consultation and commonly
prescribed medication at free of cost. Despite that, we observed poor preference to public
establishment and people visiting non-public establishments with more OOPs. The present
study indicated that the major share of OOPs in the public facilities were due to transport and
other costs (51.28%). Decentralization of NCD clinics up to Health Sub-centre level, mobile
clinics may invite more individual to seek care from public facilities including those who are
not seeking treatment for accessibility. Study also suggests a substantial amount of OOPs from
medicine purchase even in public facilities. Local public health system must ensure a continu-
ous logistic supply including medicines to mitigate the issue of affordability among care seeker.
Responsiveness of the respective health system might also play some role which justify prefer-
ence towards non-public facilities. Findings from this study indicates further research on
health care seeking pattern with objectives to understand the reason of specific pattern.

Limitation of the study should be interpreted in light of the results. Firstly, being a cross-
sectional study, temporal ambiguity cannot be ruled out. Secondly, as most of variables under
study are information based on recall, some chances for recall errors may be present. Thirdly,
measurement of exact expenditure and assessing economic status could be debated. To
counter the variability of health care seeking, health care expenditure related to hypertension
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management was calculated as expected cost for having complete care. This may have over-
represented the relative expenditure for treatment to some extent. Effects of residual con-
founding also cannot be ruled out. Within purview of limitations, considering the geographic
and demographic uniqueness of the Birbhum population, the findings of this study should be
interpreted cautiously for other settings. Despite these limitations, the study contributes tre-
mendously to the existing literature in terms of unique study setting and use of pre-tested and
validated study tools. The findings from the study suggest suboptimal financial protection of
population for hypertension care. The aspect of awareness generation and evaluation of exist-
ing programs on NCDs might be needed for a better financial protection mechanism to people
with hypertension.
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