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Abstract

Introduction The India Hypertension Control Initiative (IHCl) emphasizes decentralized patient-centric care to boost
hypertension control in public healthcare facilities. We documented the decentralization process, enrolment pattern
by facility type, and treatment outcomes in nine districts of Punjab and Maharashtra states, India, from 2018-2022.

Methods We detailed the shift in hypertension care from higher facilities to Health and Wellness Centres (HWCs)
using the World Health Organization (WHO) health system pillar framework. We reviewed hypertension treatment
records in 4,045 public facilities from nine districts in the two states, focusing on indicators including registration
numbers, the proportion of controlled, uncontrolled blood pressure (BP), and missed visits among those under care.

Results The decentralization process involved training, treatment protocol provision, supervision, and monitor-

ing. Among 394,038 individuals registered with hypertension from 2018-2021, 69% were under care in 2022. Nearly
half of those under care (129,720/273,355) received treatment from HWCs in 2022. Care of hypertensive individuals
from district hospitals (14%), community health centres (20%), and primary health centres (24%) were decentralized
to HWCs. Overall BP control rose from 20% (4,004/20,347) in 2019 to 58% (157,595/273,355) in 2022, while missed
visits decreased from 61% (12,394/20,347) in 2019 to 26% (70,894/273,355) in 2022. This trend was consistent

in both states. HWCs exhibited the highest BP control and the lowest missed visits throughout the study period com-
pared to other facility types.

Conclusion We documented an increase in decentralized access to hypertension treatment and improved treat-
ment outcomes over four years. We recommend operationalizing hypertension care at HWCs to other districts in India
to improve BP control.
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Introduction

Uncontrolled hypertension, a significant risk for car-
diovascular disease (CVD) deaths in India, accounts for
one-third of total fatalities [1, 2]. In 2015, only one-tenth
of the 200 million individuals with hypertension had
controlled blood pressure (BP). The India Hypertension
Control Initiative (IHCI), launched in 2017, adopted the
World Health Organization (WHO) HEARTS package,
aiming for a 25% relative decrease in hypertension preva-
lence by 2025 and aligning with the Global Monitoring
Framework [3-5].

The IHCI employs a decentralized strategy inspired by
effective HIV and tuberculosis programs, shifting clini-
cal responsibilities from specialists to community-level
care providers for enhanced accessibility [6—9]. In India’s
healthcare system, District Hospitals (DH) function as
referral centres within districts; hence, they serve as the
most centralized facility. The next level includes Commu-
nity Health Centres (CHCs), followed by Primary Health
Centres (PHCs). Health and Wellness Centres (HWCs)
are the most decentralized health facilities, closer to the
communities. In the IHCI, an individual with hyperten-
sion initially registered in a DH, CHC, PHC, or HWC is
transferred to a CHC, PHC, or HWC near their residence
for subsequent follow-up [10].

Initially launched in five states, the IHCI focused on
five strategies: standard treatment protocol, uninter-
rupted drug supply, task sharing, patient-centric care,
and an information system to track key indicators [10]. In
2018, HWCs were established by the government under
the flagship program "Ayushman Bharat." Subsequently,
in 2018, the IHCI became operational in nine districts
across Punjab and Maharashtra. In 2019, a digital system
for recording registration, treatment outcomes, and fol-
low-up was introduced in these two states, whereas other
IHCI states continued with paper-based systems.

The extent of decentralized care, outcomes, and digi-
tal system utilization remains unclear. The documented
evidence of the success and challenges of decentraliza-
tion will allow policymakers to make informed deci-
sions regarding expanding or optimizing hypertension
programs.

We documented the decentralization process for
hypertension care to HWCs. We assessed enrolment
and treatment outcomes changes across facilities from
2018 to 2022 and examined the associations between the
decentralization process and BP control.

Methods

Study design, population and setting

We described and documented the operationalization of
hypertension-related services and decentralization pro-
cess at HWCs in the two states using the WHO health
system’s six pillars framework: 1. Governance; 2. Financ-
ing; 3. Human resources; 4. Health information systems;
5. Availability of drugs, BP apparatus, and treatment
protocols, and 6. Service delivery, including stakeholder
engagement, training, registration, and supportive super-
vision [11].

We conducted a retrospective cohort study using
secondary data from the IHCI for five districts in Pun-
jab (Bathinda, Gurdaspur, Hoshiarpur, Mansa, and
Pathankot) and four in Maharashtra (Bhandara, Satara,
Sindhudurg, and Wardha) during 2018-2021.

Operational definitions

Hypertension diagnosis

Systolic BP (SBP)>140 mmHg or Diastolic BP
(DBP) >90 mmHg on two different days. However, if the
SBP is>160 mmHg or DBP is>100 mmHg at the first
reading, a second reading should be taken on the same
day to establish the diagnosis [12].

Hypertension registration

Individuals diagnosed with hypertension by a medical
officer, including those newly screened and diagnosed or
already taking antihypertensive medications.

Individuals with hypertension under care

Individuals with hypertension who had at least one visit
to a health care facility between 1st April and 31st March
every year during the study period, excluding deaths and
lost to follow-up.

BP under control

SBP <140 mmHg and DBP <90 mmHg during the most
recent visit, between 1st January and 31%* March of every
year during the study period, among individuals under
care.

BP not under control

SBP>140 mmHg or DBP >90 mmHg during the most
recent visit between 1% January and 31%' March every
year during the study period among individuals under
care.
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Missed visit

Individuals with hypertension under care who had
not recorded a visit in one reporting quarter between
1st January to 31st March every year during the study
period among individuals under care [10].

Lost to follow-up

Individuals with hypertension who did not have any
follow-up visits over 12 months between 1st April and
31st March every year during the study period [10].

Retention in care

Individuals with hypertension who visited a health care
facility between 1st January and 31st March every year
during the study period, irrespective of their BP status.

Data collection and management

We reviewed IHCI guidelines and government docu-
ments and conducted field observations of project
teams. We abstracted the deidentified line list data of
individuals with hypertension registered under IHCI
from 4,054 health facilities in the nine districts from
the "simple app" database [13]. "Simple app" is an
Android app used for longitudinal reporting of hyper-
tension treatment outcomes. The progress of indi-
viduals under care can be tracked in real-time, with
performance monitored daily or monthly. Reports are
automatically generated, saving time previously spent
compiling and verifying paper records. Simple was rec-
ommended for use in busy health facilities based on its
usability and user-friendliness [13, 14]. We cleaned the
data in Microsoft Excel. Variables of interest included
the number of registrations, annual treatment out-
comes, last visit date, baseline, and BP measurement on
the most recent visit.

Data analysis
We analyzed the trend in enrolment of hypertension
individuals by year, state, district, and facility type.
Using a Sankey chart [15], we visualized the flow or
allocation of individuals with hypertension from the
enrolment facility to the facility that individuals vis-
ited during their most recent follow-up. Although
individuals with hypertension undergo follow-up visits
throughout all quarters of the year, the project guide-
lines include an assessment of treatment outcomes
based on the most recent visit during the first quarter
of each year to enable comparisons across states that
use different information systems, including paper-
based systems.

Treatment outcomes included controlled BP, uncon-
trolled BP, and missed visits. We analyzed the data by

Page 3 of 10

age, gender, comorbidities, and BP levels. The base-
line and recent BP measurements were categorized as
control, grade one (SBP as 140-159 mmHg or DBP as
90-99 mmHg), and grade two (SBP>160 mmHg or
DBP > 100 mmHg).

We examined the association between the facility
type where the individuals received care and BP control
using a Generalized Estimating Equation (GEE) with an
unstructured correlation structure using a four-time-
point (2019-2022) longitudinal model [16]. GEE was
employed due to the clustering of outcomes at the indi-
vidual level (BP status). The outcome was the BP status
during each year from 2019 to 2022. We adjusted for year
of assessment, age, gender, baseline BP control status,
diabetes, prior heart attack, prior stroke, prior chronic
kidney disease (CKD), treatment for hypertension during
registration, and the state of residence. We measured the
association using relative risk (RR) with a 95% confidence
interval (CI). We considered P values<0.05 as statisti-
cally significant. We used Stata version 17 to analyze the
data [17].

Results
Process of decentralization

a. Governance and financing: The Government of India
outlined guidelines for HWC establishment, acting
as an implementation blueprint. Using the guide-
lines, the state governments started establishing the
HW(Cs in a phased manner. State and district health
coordinators oversee HWC rollout. A feedback
mechanism monitors indicators at state and national
levels. Regular stakeholder meetings tackle health
system barriers. A shared budget between federal
and state governments supports HWC. The state
Non-Communicable Disease (NCD) cell allocates
funds for training, diagnostics, and drugs. The stake-
holders were involved in operationalizing hyperten-
sion services at the state and district levels by devel-
oping implementation plans. The close coordination
between the HWC implementation team and the
state NCD cell, with support from the IHCI team,
enabled the development of guidelines and imple-
mentation plans.

b. Human resources: The HWCs were supported by
Community Health Officers (CHOs) with techni-
cal support from the IHCI team. The state health
department enlisted nurses as CHOs, supported by
Auxiliary Nurse Midwives (ANMs) and Accred-
ited Social Health Activists (ASHAs). ASHAs, one
for every 1000 community members, connect the
community with the public health system, pro-
mote awareness and facility use, and contribute to



Chavan et al. BMC Health Services Research (2024) 24:884

decentralizing hypertension care. CHOs, ANMs,
and healthcare staff were the regular staff under the
National Programme for Prevention and Control
of Non-Communicable Diseases (NP-NCD). They
received hypertension training from the additional
project staff, including the Cardiovascular Health
Officers (CVHO) and Senior Treatment Supervisors
(STSs). The training included treatment protocols,
supervised drug refills, accurate BP measurement,
drug stock management, teleconsultation, and data
recording via the "simple app."

c. Service delivery: Hypertension services were phased
in HWCs across nine districts from 2018-2021, wit-
nessing an increase from 37 in 2018 to 261 in 2019,
further expanding to 1,374 in 2020 and reaching a
total of 3,412 in 2021. In 2022, the HWCs offered
13 services, encompassing screening for NCDs and
follow-up care, including drug refills for individuals
undergoing treatment, including hypertension.

d. Treatment protocols, availability of drugs, and blood
pressure apparatus: IHCI adapted treatment pro-
tocols based on WHO’s Technical Package for Car-
diovascular Disease Management in Primary Health
Care (HEARTS). The protocol encompassed amlodi-
pine, telmisartan, and chlorthalidone as the desig-
nated drugs, but treatment methods varied across
states [18]. Before IHCI, drugs could only be refilled
at DHs, CHCs, or PHCs. The supply chain was
strengthened by a collaborative effort between the
states and IHCI to provide refills for antihypertensive
drugs at HWCs. The project team developed curated
interventions for improving supply chain efficiency
and extended continuous technical support. The
interventions included advocacy for procuring anti-
hypertensive drugs, which were part of the adapted
protocol, and easy-to-use tools for forecasting and
stock maintenance [19]. Regular facility-level assess-
ments were established to streamline drug procure-
ment and distribution monthly. Validated models of
professional BP monitors were used. An Arm-in type
of Omron BP monitor was used in a few DHs, which
caters to high patient loads.

e. Health information systems: In the nine project dis-
tricts, a digital system, the "simple app,” was used to
register individuals under care, follow up on treat-
ment (drug refills) and modification, monitor reten-
tion, and track the outcomes over time.

a. Registration/assigning diagnosed individuals with
hypertension: Staff at higher-level facilities (DHs,
CHCs, and PHCs) could use the "simple app" to
assign a facility nearer to the individual’'s home,
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schedule an appointment, and then issue a QR-
coded card to continue treatment [13].

b. Follow-up and issuing refills: BP measurement
and medications were facilitated during follow-
ups through personal information or QR code
scanning on treatment cards. The drug refills cov-
ered one month. CHOs sought teleconsultation
with the PHC doctor or a panel of district/state-
level doctors to modify or escalate medications.

c. Retention in care: The "simple app" provided a
real-time list of registered individuals under care
who were overdue for follow-up. Individuals
under care at higher facilities were encouraged
to continue treatment at their nearest HWC.
Individuals under care at HWCs would receive
a reminder SMS/phone call/visit from a CHO or
an ASHA.

d. Supportive supervision and reviews: The "simple
app" dashboard displayed real-time registrations
and treatment outcomes. It helped identify facili-
ties with poor outcomes for supportive supervi-
sion. Regular review meetings were held by dis-
trict and state officials to monitor progress.

Registrations

A total of 394,038 individuals with hypertension were
registered under IHCI in nine districts of Punjab and
Maharashtra states from 2018 to 2021. Among them,
145,368 (37%) were registered in Punjab and 248,670
(63%) in Maharashtra. The proportion of registrations
in HWCs in Punjab increased from 10% (4,387/44,215)
in 2019 to 64% (26,313/41,068) in 2021, while in
Maharashtra, HWC registrations increased from 13%
(477/3,716) in 2018 to 42% (30,984/73,719) in 2021.
The registrations in PHCs in Maharashtra increased
from 24% (885/3,716) in 2018 to 42% (30,779/73,719)
in 2021. The overall registrations decreased in DHs
(30% [7,460/25,285] in 2018 to 7% [8,060/114,787] in
2021) and CHC (48% [12,011/25,285] in 2018 to 12%
[13,796/114,787] in 2021). The pattern was similar in
both states (Fig. 1).

Of the 394,038 individuals registered with hyper-
tension, 273,355 (69.3%) were under care in 2022, and
120,683 (30.7%) were lost to follow-up (LFTU). Among
those under care, 72% were aged>55 years, and 60%
were females; this pattern was similar in both states.
Approximately one-third of individuals were already tak-
ing antihypertensive medications when registered (Addi-
tional file 1).
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Fig. 1 Registration of individuals with hypertension by facility type, year and state, Punjab and Maharashtra, India, 2018-21 (N=394,038)

Key indicators of decentralization

Of the 273,355 individuals with hypertension under care
in 2022, two-thirds were in Maharashtra state. Among
those under care in 2022, 47% (129,720/273,355) received
or sought treatment at HWCs, followed by PHCs (29%,
[80,543/273,355]) and CHCs (14%, [38,177/273,355]).
Of the 179,535 individuals registered in DHs, CHCs,
and PHCs, 38,189 (21%) shifted to HWCs. Overall, 14%
(3,941/28,348) of individuals registered in DHs were
assigned to HWCs. The pattern was similar in both
states. Of the registrations in CHCs, 25% (5,456/21,717)
in Punjab and 16% (4,244/27,119) in Maharashtra
received treatment at HWCs during the most recent visit
in 2022. Among individuals registered in PHCs, one-fifth
(2,903/13,761) in Punjab and a quarter (21,645/88,590)
in Maharashtra sought treatment at HWCs (Fig. 2, Addi-
tional file 2).

Treatment outcomes

In 2020, retention in care varied from 52% (14,527/28,124)
in DH to 58% (11,954/20,591) in HWC. By 2022, overall
retention improved to 72% (195,480/273,355). HWCs
showed the highest retention among all facilities during
the study period. Overall BP control increased from 20%
(4,004/20,347) in 2019 to 58% (157,595/273,355) in 2022.
The missed visits decreased from 61% (12,395/20,347) in

2019 to 26% (70,894/273,355) in 2022. The pattern was
similar in both states (Fig. 3).

BP control was highest at HWCs throughout the
study period, with missed visits declining from 41%
(8,545/20,591) in 2020 to 23% (29,994/129,720) in 2022.
The missed visits remained lowest at HWCs throughout
the study period (Fig. 4, Additional file 3).

Compared to individuals below 45 years, the risk
of uncontrolled BP was higher among those aged
55-69 years (aRR=1.02; 95% CI, 1.01-1.05) (Additional
file 4). The risk of having uncontrolled BP was higher
among those who received treatment at DHs [aRR=1.50;
95% CI, 1.48-1.52], CHC [aRR=1.38; 95% CI, 1.36—1.40]
and PHCs [aRR=1.25; 95% CI, 1.23-1.26] compared to
those who received treatment at HWCs after adjusting
for various covariates including age (Table 1).

Discussion

We documented the process of decentralizing the indi-
viduals with hypertension to HWCs and how it affected
the retention in care and BP control. Though HWCs
were established by the state government, IHCI catalyzed
the decentralization process. Our study showed a grad-
ual increase in hypertension enrolment in HWCs over
four years. One-fifth of individuals registered in higher-
level facilities transitioned to HWCs for hypertension
care in the IHCI-implemented states of Punjab and
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Table 1 Association between facility type and hypertension control status, Punjab and Maharashtra, India, 2019-22

Controlled n (%) Uncontrolled n (%) RR (95%Cl) p-value ARR? p-value
HWC 276,328 (79.2) 72,720 (20.8) ref ref
PHC 110,720 (72.4) 42,264 (27.6) 1.34(1.32-1.35) <0.01 1.25(1.23-1.26) <0.01
CHC 53,537 (66.7) 26,759 (33.3) 1.59 (1.57-1.61) <001 1.38 (1.36-1.40) <0.01
DH 32,639 (64.7) 17,838 (35.3) 1.71(1.69-1.74) <0.01 1.50(1.48-1.52) <0.01

DH District Hospital, CHC Community Health Centre, PHC Primary Health Centre, HWC Health and Wellness Centre, C/ Confidence interval, ARR Adjusted relative risk

2 Adjusted for year of assessment, age (continuous), gender, baseline hypertension control status, diabetes, prior heart attack, prior stroke, prior CKD, taking
hypertension drug at registration and state

Mabharashtra, India. The retention in care and BP control  two states differed, the treatment outcomes exhibited a
were higher in HWCs than in higher-level health facili-  similar increase in both states [18]. This suggests that the
ties. Although the treatment protocols employed in the decentralization approach may have effectively enhanced
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treatment outcomes independent of the specific treat-
ment protocols used.

We observed the preference for HWCs among individ-
uals with hypertension under care in our study setting.
The preference could possibly be due to proximity, ease,
lower cost of travel, less waiting time, and the ability to
communicate with the health providers. This was con-
sistent with the Government of India’s policy to invest
resources in HWCs to improve access to primary care
at the village level [20]. The public sector hospitals are
often located in the district headquarters, limiting access
to the people living in rural areas. A study from one of
the project sites in Punjab, India, documented that nearly
half of the patients who did not return to care were con-
tinuing treatment in the private sector, possibly due to
proximity and rapport [21]. Our results were consistent
with other studies in low- and middle-income countries
(LMICs). In Bangladesh, 53.5% of the 891 individuals sur-
veyed in the Household Income and Expenditure Survey
(HIES) preferred healthcare facilities based on proximity
and affordability [22]. A study in Rwanda compared the
follow-up rates of higher and primary-level facilities. It
showed that LFTU in referral hospitals was higher than
in decentralized facilities. The patients traveled signifi-
cantly longer distances than those treated at primary-
level centres (10.4 km compared to 2.9 km, respectively)
[8]. A patient-centric approach improved hypertension
care across various settings. In developed countries like
Canada, Iceland, and South Korea, the age-standardized
hypertension treatment was over 70%, and control was
observed at over 50% in 2019, which could be attrib-
uted to the quality of care, which includes high drug
adherence, patient satisfaction, availability of drugs and
logistics, and provider adherence to standard treatment
guidelines, including prescribing practices [2, 23]. We
need to improve hypertension control by locally adapting
the best practices from other countries.

The availability of hypertension care at HWCs
improved hypertension control in the study sites. The
combination of treatment protocols, improved drug
availability, and real-time HWC level monitoring ena-
bled good quality hypertension care by a trained CHO.
Our experience is consistent with primary care-based
models in other LMICs. A comprehensive primary care
model of care for hypertension in Cuba and Peru docu-
mented similar improvements in BP control [7, 24]. The
provision of the standard treatment protocol to specially
trained nurses at the primary level improved hyperten-
sion control [7]. A systematic review of nursing inter-
ventions targeting NCD outcomes demonstrated that
patient outcomes improved due to nursing health educa-
tion interventions [25]. The training empowered CHOs
to perform BP measurements, refill antihypertensive
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drugs, and engage in teleconsultations with medical offic-
ers for treatment protocol adjustments without the need
for referrals or unnecessary trips to higher facilities. The
nurse-led hypertension care in Uganda clinic settings
showed a mean reduction in SBP of 9.5 mmHg among
54 patients [26]. The components included health educa-
tion on lifestyle modifications, treatment protocols, and
follow-up of patients using text message reminders [26].
A study from South Africa highlighted the importance of
patient education, where patients reported they were not
adequately equipped for self-management [27]. Non-phy-
sician health workers can fill this gap and improve patient
care. A Rwanda study observed that nurse-led hyperten-
sion care with treatment protocol availability improved
control rates (40%, [20/50]) compared to higher facilities
(32%, [20/62]) [8]. Considering the lack of adequate doc-
tors in rural areas, nurse-based hypertension care at the
peripheral level might help expand treatment coverage,
even in remote regions of India. We acknowledge that
other challenges in the health system influence patient
care and treatment outcomes, even if HWC can provide
decentralized care. We have earlier documented the chal-
lenges in the drug supply chain at various levels, such as
estimation of requirements, procurement, and distribu-
tion [19]. A health system preparedness assessment of 39
PHCs in Karnataka, Southern India, revealed that 62%
of the PHCs did not have a functional laboratory, 31%
lacked a pharmacist for drug distribution, and 30% were
without a medical officer. Additionally, over 60% of the
PHCs reported stockouts of basic NCD drugs for more
than one month [28].

The IHCI project period included the COVID-19 pan-
demic, significantly impacting health services. However,
policy interventions during the COVID-19 pandemic
facilitated decentralized care for NCDs. During the
COVID-19 pandemic, based on the recommendations
of the Ministry of Health & Family Welfare, Government
of India, IHCI districts adopted a mitigation strategy
of decentralized care and implemented the prescrip-
tion of anti-hypertension drugs for extended periods
(2—3 months) and community-level distribution of medi-
cations to patients with NCDs was done through HWCs.
The intervention resulted in over 80% of hypertension
patients receiving medications during the pandemic [29].
Once the pandemic was over, the patients were directed
to collect refills at the HWCs for sustainability.

The real-time patient tracking through an app-based
information system in a programmatic context was a
strength of our study. Nurses documented BP readings
and medications during patient clinic visits using the
digital system, eliminating the need for paper-to-digital
data transfer and reducing errors. This improved health
information system verified BP recording timing and visit
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times precisely. However, our study is subject to several
limitations. Firstly, one-third of individuals enrolled with
hypertension were LTFU, and we could not assess the
treatment outcomes among them. Secondly, the quality
of care provided might have differed across various set-
tings, contingent on factors such as the proficiency and
training of healthcare staff and the accessibility of antihy-
pertensive medications, which can affect the study’s out-
comes. Thirdly, our analysis focused on individual-level
factors influencing treatment outcomes rather than facil-
ity-level factors such as drug availability. Nevertheless,
we closely monitored and tracked the facility-level inter-
ventions of the IHCI, particularly emphasizing actions
to ensure the availability of sufficient drugs [10]. We did
not document the effect of decentralization on out-of-
pocket expenditure, which needs to be explored in fur-
ther studies. Hence, additional research could explore the
financial implications of the initiative on individuals and
households. Although variables such as socioeconomic
status, lifestyle factors (diet, exercise), and medication
adherence could be potential confounders for treatment
outcomes, the information was not collected routinely
and documented in the information system. Additionally,
future research could explore the broader social determi-
nants of health and patient perspectives on self-manage-
ment in hypertension care. Furthermore, there is a need
to consider the unique healthcare needs of diverse popu-
lation groups, including tribal communities, in decentral-
izing hypertension care.

In conclusion, access to hypertension care, especially
BP measurements and refills, led by non-physician health
workers, improved retention in treatment and BP con-
trol. However, we need further research to understand
the feasibility of titrating medications at peripheral
health facilities. We recommend scaling decentralized
care to other districts of India to expand access to hyper-
tension treatment.

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/512913-024-11354-9.

Supplementary Material 1.
Supplementary Material 2.
Supplementary Material 3.
Supplementary Material 4.

Acknowledgements

We acknowledge the support of the Emerging Authors Program for Global
Cardiovascular Disease Research, a mentorship collaboration consisting of

the Lancet Commission on Hypertension Group, the U.S. Centers for Disease
Control and Prevention (CDC), Resolve to Save Lives (RTSL), the World Hyper-
tension League and the CDC Foundation. We thank the IHCI patients, all the
field-level healthcare workers, nurses, doctors, and district-level health officials
for providing services for managing hypertension as part of the IHCI. We thank

Page 9 of 10

Senior Treatment Supervisors for their role in capacity building and supportive
supervision in the project districts. We thank Veronica Lea, Epidemiologist,
Centers for Disease Control and Prevention, for mentoring support for drafting
the manuscript.

Authors’ contributions

TC:Conception, design of the work, acquisition, analysis, interpretation of data,
drafted the work or substantively revised it MG:design of the work, acquisition,
analysis, interpretation of data, drafted the work or substantively revised it
MS:design of the work, acquisition, analysis, interpretation of data, drafted the
work or substantively revised it NK:Conception, design of the work, drafted
the work or substantively revised it PJ:Conception, design of the work, drafted
the work or substantively revised it SG:Conception, design of the work, drafted
the work or substantively revised it AK:Conception, design of the work, acqui-
sition, analysis, interpretation of data, drafted the work or substantively revised
it KD:Conception, design of the work, acquisition, analysis, interpretation of
data, drafted the work or substantively revised it AW:Conception, drafted the
work or substantively revised it VB:Conception, drafted the work or substan-
tively revised it SK:Conception, drafted the work or substantively revised it
LS:Conception, drafted the work or substantively revised it BD:Conception,
drafted the work or substantively revised it SB:Conception, drafted the work or
substantively revised it VV:.design of the work, acquisition, analysis, interpre-
tation of data, AG:Conception, design of the work, MK:acquisition, analysis,
interpretation of data, AK:Conception, design of the work, drafted the work or
substantively revised it AP.Conception, design of the work, drafted the work
or substantively revised it SS:Conception, design of the work, GP:Conception,
design of the work, acquisition, analysis, interpretation of data, drafted the
work or substantively revised it RS:Conception, design of the work, acquisi-
tion, analysis, interpretation of data, drafted the work or substantively revised
it PP:Conception, design of the work, acquisition, analysis, interpretation of
data, drafted the work or substantively revised it MS:Conception, design of the
work, acquisition, analysis, interpretation of data, drafted the work or substan-
tively revised it PK:Conception, design of the work, acquisition, analysis, inter-
pretation of data, drafted the work or substantively revised it All the authors
have approved the submitted version All the authors have agreed both to

be personally accountable for the author's own contributions and to ensure
that questions related to the accuracy or integrity of any part of the work,
even ones in which the author was not personally involved, are appropriately
investigated, resolved, and the resolution documented in the literature.

Funding

Indian Council of Medical Research (Grant number: No 50/2/TF-CVD/2019-
NCD-I). The funder has role in the conceptualization and review of the final
manuscript.

Availability of data and materials
The datasets used and/or analyzed during the current study are available from
the corresponding author upon reasonable request.

Declarations

Ethics approval and consent to participate

The Institutional Ethics Committee, Indian Council of Medical Research-
National Institute of Epidemiology, Chennai, approved the study.

Informed consent was obtained from the individuals with hypertension while
registering at the health facility. The deidentified data of individuals registered
under care was shared with researchers for analysis purpose. We analyzed the
deidentified data while maintaining privacy and confidentiality.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details

'Division of Noncommunicable Diseases (NCD), Indian Council of Medical
Research (ICMR) - National Institute of Epidemiology (NIE), Chennai, India.
%India Hypertension Control Initiative (IHCI) Project, District NCD Cell, World
Health Organization (WHO), Pune, India. >IHCI Project, State NCD Cell, WHO,


https://doi.org/10.1186/s12913-024-11354-9
https://doi.org/10.1186/s12913-024-11354-9

Chavan et al. BMC Health Services Research (2024) 24:884

Chandigarh, Punjab, India. “State NCD Cell, Directorate of Health Services,
Government of Maharashtra, Mumbai, India. >State NCD Cell, Department

of Health and Family Welfare, Government of Punjab, Chandigarh, India.
5Department of Noncommunicable Diseases, WHO Country Office, New Delhi,
India. /IHCI Project, State NCD Cell, WHO, Mumbai, Maharashtra, India. 8IHCI
Project, District NCD Cell, WHO, Bhandara, Maharashtra, India. °IHCI Project,
District NCD Cell, WHO, Satara, Maharashtra, India. '°IHCI Project, District NCD
Cell, WHO, Wardha, Maharashtra, India. "' IHCI Project, District NCD Cell, WHO,
Bhatinda, Punjab, India. '2ICMR-National AIDS Research Institute, Pune, India.
13Resolve to Save Lives, New Delhi, India. "“ICMR, New Delhi, India.

Received: 25 April 2024 Accepted: 24 July 2024
Published online: 02 August 2024

References

1. Collaborators I-L. Nations within a nation: variations in epidemiological
transition across the states of India, 1990-2016 in the Global Burden of
Disease Study. Lancet. 2017;390(10111):2437.

2. NCD Risk Factor Collaboration. Worldwide trends in blood pressure from
1975 t0 2015: a pooled analysis of 1479 population-based measurement
studies with 19-1 million participants. Lancet. 2017,389(10064):37-55.

3. World Health Organization. Cardiovascular disease -HEARTS technical
package. Cardiovascular disease HEARTS technical package. Geneva:
World Health Organization; 2017. Available from: https://www.who.int/
cardiovascular_diseases/hearts/en/.

4. NCD Global Monitoring Framework. Available from: https://www.who.int/
publications-detail-redirect/ncd-surveillance-global-monitoring-frame
work. Cited 2023 Oct 3.

5. National Multisectoral Action Plan (NMAP) for Prevention and Control of
Common NCDs (2017-22)1.pdf. Available from: https://main.mohfw.gov.
in/sites/default/files/National%20Multisectoral%20Action%20Plan%20%
28NMAP%29%20for%20Prevention%_20and%20Control%200f%20Com
mon%20NCDs%20%282017-22%29_1.pdf. Cited 2023 Oct 3.

6. Geneva: World Health Organization. Optimizing community health
worker programmes for HIV services: a guide for health policy and system
support. World Health Organization; 2021. Available from: https://iris.who.
int/bitstream/handle/10665/350197/9789240040168-eng.pdf?seque
nce=1.

7. Valdés Gonzélez Y, Campbell NRC, Pons Barrera E, Calderén Martinez
M, et al. Implementation of a community-based hypertension control
program in Matanzas. Cuba J Clin Hypertens. 2020;22(2):142-9.

8. Ngoga G, Park PH, Borg R, Bukhman G, Ali E, Munyaneza F, et al.
Outcomes of decentralizing hypertension care from district hospi-
tals to health centers in Rwanda, 2013-2014. Public Health Action.
2019,9(4):142-7.

9. Gupta N, Bukhman G. Leveraging the lessons learned from HIV/AIDS for
coordinated chronic care delivery in resource-poor settings. Healthcare.
2015;3(4):215-20.

10. Kaur P, Kunwar A, Sharma M, Durgad K, Gupta S, Bangar SD, et al. The
India Hypertension Control Initiative—early outcomes in 26 districts
across five states of India, 2018-2020. J Hum Hypertens. 2022;37(7):560-7.

11. Everybody's business - strengthening health systems to improve health
outcomes. Available from: https://www.who.int/publications-detail-redir
ect/everybody-s-business----strengthening-health-systems-to-improve-
health-outcomes. Cited 2023 Nov 22.

12. ICMR-National Institute of Epidemiology. India Hypertension Control
Initiative: Training modules. Chennai: ICMR-NIE; 2021. Available from:
https://www.ihci.in/resources/training-modules.

13. ICMR-National Institute of Epidemiology. India Hypertension Control
Initiative: Simple app. Chennai: ICMR-NIE; 2021. Available from: https://
www.ihci.in/resources/simple.

14. Ganeshkumar P, Bhatnagar A, Burka D, Durgad K, Krishna A, Das B, et al.
Discovery, development, and deployment of a user-centered point-
of-care digital information system to treat and track hypertension and
diabetes patients under India Hypertension Control Initiative 2019-2022.
India Digit Health. 2024;10:20552076241250150.

15. Lupton RC, Allwood JM. Hybrid Sankey diagrams: Visual analysis of multi-
dimensional data for understanding resource use. Resour Conserv Recycl.
2017;124:141-51.

Page 10 of 10

16. Garcia TP, Marder K. Statistical approaches to longitudinal data analysis
in neurodegenerative diseases: huntington'’s disease as a model. Curr
Neurol Neurosci Rep. 2017;17(2):14.

17. StataCorp. Stata Statistical Software: Release 17. College Station: Stata-
Corp LLC. https://www.stata.com/. Accessed 26 July 2024.

18. Kaur P, Sakthivel M, Venkatasamy V, Jogewar P, Gill SS, Kunwar A, et al.
India Hypertension Control Initiative: Blood Pressure Control Using Drug
and Dose-Specific Standard Treatment Protocol at Scale in Punjab and
Maharashtra, India, 2022. Glob Heart. 2024;19(1):30.

19. Kunwar A, Kaur P, Durgad K, Parasuraman G, Sharma M, Gupta S,
et al. Improving the availability of antihypertensive drugs in the
India Hypertension Control Initiative, India, 2019-2020. PLoS One.
2023;18(12):20295338.

20. NCD Risk Factor Collaboration (NCD-RisC). Worldwide trends in hyperten-
sion prevalence and progress in treatment and control from 1990 to
2019: a pooled analysis of 1201 population-representative studies with
104 million participants. Lancet. 2021;398(10304):957-80. https://doi.org/
10.1016/50140-6736(21)01330-1.

21. Das B, Neupane D, Singh Gill S, Bir SG. Factors affecting non-adherence
to medical appointments among patients with hypertension at public
health facilities in Punjab. India J Clin Hypertens. 2021;23(4):713-9.

22. Mahumud RA, Sultana M, Kundu S, Rahman MdA, Mistry SK, Kamara
JK, et al. The burden of chronic diseases and patients’ preference for
healthcare services among adult patients suffering from chronic diseases
in Bangladesh. Health Expect. 2022;25(6):3259-73.

23. Zhou B, Carrillo-Larco RM, Danaei G, Riley LM, Paciorek CJ, Stevens GA,
et al. Worldwide trends in hypertension prevalence and progress in
treatment and control from 1990 to 2019: a pooled analysis of 1201
population-representative studies with 104 million participants. Lancet.
2021;398:957-80.

24. Kim JK, Jo HY, Malo MA, Nam EW. Effectiveness of a comprehensive blood
pressure control program in primary health care in Peru. Rev Panam
Salud Publica. 2020;44:e18.

25. del Gomez Pulgar M, Cuevas-Budhart MA, Hernandez-Iglesias S, Kappes
M, Riquelme Contreras VA, Rodriguez-Lopez E, et al. Best nursing inter-
vention practices to prevent non-communicable disease: a systematic
review. Public Health Rev. 2022;43:1604429.

26. Nanyonga RC, Spies LA, Nakaggwa F. The effectiveness of nurse-led
group interventions on hypertension lifestyle management: a mixed
method study. J Nurs Scholarsh. 2022;54(3):286-95.

27. Murphy K, Chuma T, Mathews C, Steyn K, Levitt N. A qualitative study of
the experiences of care and motivation for effective self-management
among diabetic and hypertensive patients attending public sector
primary health care services in South Africa. BMC Health Serv Res.
2015;15:303.

28. Elias MA, Pati MK, Aivalli P, Srinath B, Munegowda C, Shroff ZC, et al. Pre-
paredness for delivering non-communicable disease services in primary
care: access to medicines for diabetes and hypertension in a district in
south India. BMJ Glob Health. 2018;2:€000519.

29. Kunwar A, Durgad K, Kaur P, Sharma M, Swasticharan L, Mallela M, et al.
Interventions to ensure the continuum of care for hypertension during
the COVID-19 pandemic in five Indian States—India Hypertension Con-
trol Initiative. Glob Heart. 2021;16(1):82. https://doi.org/10.5334/gh.1010.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


https://www.who.int/cardiovascular_diseases/hearts/en/
https://www.who.int/cardiovascular_diseases/hearts/en/
https://www.who.int/publications-detail-redirect/ncd-surveillance-global-monitoring-framework
https://www.who.int/publications-detail-redirect/ncd-surveillance-global-monitoring-framework
https://www.who.int/publications-detail-redirect/ncd-surveillance-global-monitoring-framework
https://main.mohfw.gov.in/sites/default/files/National%20Multisectoral%20Action%20Plan%20%28NMAP%29%20for%20Prevention%20and%20Control%20of%20Common%20NCDs%20%282017-22%29_1.pdf
https://main.mohfw.gov.in/sites/default/files/National%20Multisectoral%20Action%20Plan%20%28NMAP%29%20for%20Prevention%20and%20Control%20of%20Common%20NCDs%20%282017-22%29_1.pdf
https://main.mohfw.gov.in/sites/default/files/National%20Multisectoral%20Action%20Plan%20%28NMAP%29%20for%20Prevention%20and%20Control%20of%20Common%20NCDs%20%282017-22%29_1.pdf
https://main.mohfw.gov.in/sites/default/files/National%20Multisectoral%20Action%20Plan%20%28NMAP%29%20for%20Prevention%20and%20Control%20of%20Common%20NCDs%20%282017-22%29_1.pdf
https://iris.who.int/bitstream/handle/10665/350197/9789240040168-eng.pdf?sequence=1
https://iris.who.int/bitstream/handle/10665/350197/9789240040168-eng.pdf?sequence=1
https://iris.who.int/bitstream/handle/10665/350197/9789240040168-eng.pdf?sequence=1
https://www.who.int/publications-detail-redirect/everybody-s-business----strengthening-health-systems-to-improve-health-outcomes
https://www.who.int/publications-detail-redirect/everybody-s-business----strengthening-health-systems-to-improve-health-outcomes
https://www.who.int/publications-detail-redirect/everybody-s-business----strengthening-health-systems-to-improve-health-outcomes
https://www.ihci.in/resources/training-modules
https://www.ihci.in/resources/simple
https://www.ihci.in/resources/simple
https://www.stata.com/
https://doi.org/10.1016/S0140-6736(21)01330-1
https://doi.org/10.1016/S0140-6736(21)01330-1
https://doi.org/10.5334/gh.1010

	India Hypertension Control Initiative: decentralization of hypertension care to health wellness centres in Punjab and Maharashtra, India, 2018–2022
	Abstract 
	Introduction 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	Study design, population and setting
	Operational definitions
	Hypertension diagnosis
	Hypertension registration
	Individuals with hypertension under care
	BP under control
	BP not under control
	Missed visit
	Lost to follow-up
	Retention in care

	Data collection and management
	Data analysis

	Results
	Process of decentralization
	Registrations
	Key indicators of decentralization
	Treatment outcomes

	Discussion
	Acknowledgements
	References


