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Abstract

Background: Non-communicable diseases (NCDs) represent the largest, and fastest growing, burden of disease in
India. This study aimed to quantify levels of diagnosis, treatment, and control among hypertensive and diabetic
patients, and to describe demand- and supply-side barriers to hypertension and diabetes diagnosis and care in two
Indian districts, Shimla and Udaipur.

Methods: We conducted household and health facility surveys, as well as qualitative focus group discussions and
interviews. The household survey randomly sampled individuals aged 15 and above in rural and urban areas in
both districts. The survey included questions on NCD knowledge, history, and risk factors. Blood pressure, weight,
height, and blood glucose measurements were obtained. The health facility survey was administered in 48 health
care facilities, focusing on NCD diagnosis and treatment capacity, including staffing, equipment, and
pharmaceuticals. Qualitative data was collected through semi-structured key informant interviews with health
professionals and public health officials, as well as focus groups with patients and community members.

Results: Among 7181 individuals, 32% either reported a history of hypertension or were found to have a systolic
blood pressure =2 140 mmHg and/or diastolic 290 mmHg. Only 26% of those found to have elevated blood
pressure reported a prior diagnosis, and just 42% of individuals with a prior diagnosis of hypertension were found
to be normotensive. A history of diabetes or an elevated blood sugar (Random blood glucose (RBG) =200 mg/d|
or fasting blood glucose (FBG) 2126 mg/dl) was noted in 7% of the population. Among those with an elevated
RBG/FBG, 59% had previously received a diagnosis of diabetes. Only 60% of diabetics on treatment were measured
with a RBG <200 mg/dl. Lower-level health facilities were noted to have limited capacity to measure blood glucose
as well as significant gaps in the availability of first-line pharmaceuticals for both hypertension and diabetes.

Conclusions: We found high rates of uncontrolled diabetes and undiagnosed and uncontrolled hypertension.
Lower level health facilities were constrained by capacity to test, monitor and treat diabetes and hypertension.
Interventions aimed at improving patient outcomes will need to focus on the expanding access to quality care in
order to accommodate the growing demand for NCD services.
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Background

Recent decades have shown unprecedented focus, and
significant progress, in tackling infectious diseases. At the
same time, increased longevity, physical inactivity, dietary
changes, and other social, cultural, and environmental
factors have had the combined effect of dramatically in-
creasing the prevalence of cardiometabolic disorders such
as hypertension and diabetes mellitus. [1, 2] In many
countries, including most low-and middle-income coun-
tries (LMICs), this combination of factors has led to an
epidemiologic transition where non-communicable dis-
eases (NCDs) have now surpassed infectious diseases as
the largest contributor to disease burden.

The World Health Organization (WHO) has projected
that cardiovascular disease (CVD) alone will account for
nearly a quarter of global deaths by 2030. [3] Similarly,
the International Diabetes Federation estimated that the
number of individuals living with diabetes would in-
crease from approximately 65 million in 2013 to 100
million by 2035. [4] Despite the increasing burden of
NCDs, both research and the allocation of resources to
combat NCDs remain limited. [5, 6]

India, the second most populous country in the world,
is one example of this rapid change in NCD burden. In
2013, NCDs were estimated to account for 52% of India’s
total disease burden, a stark contrast to 1990, when they
accounted for just 32%. [2] Following the WHO Global
action plan for the prevention and control of NCDs 2013—
2020, India became the first country to set national targets
and specific indicators to measure progress towards pre-
venting and controlling NCDs. [7, 8] Meeting India’s
stated target of a 25% reduction in premature mortality
from NCDs by 2025 will require a multi-faceted approach
designed to improve clinical care, strengthen community-
level knowledge of NCDs, and ultimately improve patient
outcomes.

Building a successful NCD program necessitates an
understanding of current barriers throughout the entire
spectrum of NCD care—from knowledge of risk factors
through disease control. Prior studies have shown that a
large proportion of those living with diabetes or hyperten-
sion are either unaware of their condition, do not receive
treatment for their condition, or live with uncontrolled
disease despite receiving treatment. [9-14] A recent
meta-analysis and systematic review suggested a large
magnitude of undiagnosed, untreated or uncontrolled
hypertensive individuals in communities throughout
India. [15] To date, no study has comprehensively eval-
uated the continuum of care for hypertension and dia-
betes in India, including key barriers to care.

To address this knowledge gap and identify solutions to
the growing burden of NCDs, Medtronic Foundation
launched the HealthRise project to improve care for
NCDs, with a specific focus on hypertension and diabetes.
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This 5-year initiative seeks to identify barriers, and to
implement and evaluate innovative community-based
strategies empowering front line health workers to test,
treat, and help patients successfully manage CVD and
diabetes before complications arise. In addition to
direct intervention, HealthRise is engaging public and
private stakeholders to advocate for increased action on
NCDs, and rigorously evaluating interventions that
have the potential to contribute to a growing body of
evidence around NCD management in high-burden
settings. The project focuses on select underserved com-
munities with high levels of undiagnosed and poorly man-
aged hypertension and diabetes in four countries: India,
South Africa, Brazil, and the United States.

Although the primary goal of the project is to develop
an evidence base for community-based interventions, the
first step in that process is to identify baseline characteris-
tics and barriers to care within the select communities of
interest. This information will be utilized as part of the
intervention development process to ensure appropriate
focus on identified targets within the continuum of care.
In this paper, we present the results of a hypertension and
diabetes needs assessment conducted in two Indian
districts.

Methods

Theoretical framework

We used an analytical framework that would broadly
capture information on both supply- and demand-side
barriers to diagnosis, treatment, and management of
hypertension and diabetes. The continuum of care is a
comprehensive approach to identify potential barriers at
each stage of seeking, accessing, and receiving consistent,
appropriate and quality care. We used a continuum of
care framework to understand the gaps between individ-
uals and the health care system and prioritize the most
critical challenges in service delivery and access. We also
sought to quantify the proportion of patients along each
step in the continuum of care, focusing largely on individ-
uals with undiagnosed disease, diagnosed but untreated
disease, and treated but inadequately controlled disease.

(Fig. 1).

Study setting and design

As a community-based initiative, small geographies
(Shimla, in Himachal Pradesh, and Udaipur, in Rajasthan)
were selected to study local gaps along the continuum of
care. These sites were selected a priori in collaboration
with government stakeholders based on the presence of a
strong tertiary health care system, previous successful im-
plementation of other community-based health programs
at the district-level, and active engagement of state- and
district-level leadership. [16] In addition, these two sites
represent a diverse range of challenges (including poverty,
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low education, and limited access to care) faced by the
local community and its health system. In 2011, the
population of Shimla was 814,010 individuals, 75% of
whom lived in rural areas; in Udaipur, the 2011 popula-
tion was 3,068,420, with 80% living in rural areas. Liter-
acy rates were higher in Shimla (84%) than in Udaipur
(62%). [17, 18]

This mixed-methods needs assessment utilized a house-
hold survey (Additional file 1), a health facility survey
(Additional file 2), and qualitative focus group discussions
(Additional file 3) and interviews (Additional file 4). Each
is described in further detail below.

Household survey

The household survey (Additional file 1) was conducted
by MAMTA Health Institute for Mother and Child in
2013 through a partnership with Medtronic Foundation.
The survey instrument collected information on socio-
demographic background, risk factors, medical history,
and knowledge, attitudes, and practices related to NCDs.
Anthropometric data, including measurements of blood
pressure, blood glucose (random or fasting), height, and
weight were also collected.

The household survey aimed to sample 4400 individuals
aged 15 and above in each district with at least 220 indi-
viduals in each 10-year age group for both sexes. For both
districts, half the sample was drawn from areas designated
as “urban wards” and half from “rural villages” according
to the 2011 India census definitions. In urban wards a
three stage sampling method was used. Systematic ran-
dom sampling was used to select 22 wards as the primary
sampling units (PSUs). Each selected ward was then

divided into segments having approximately 250 house-
holds and one segment was selected at random from
these. Finally, within each selected segment, 80 house-
holds were selected at random. In rural villages, a two-
stage method was used. First, 22 rural villages were
chosen at random as the PSUs, followed by random se-
lection of approximately 80 households within each of
the selected villages. For both urban and rural house-
holds one individual in the age range 15-54 was chosen
per household along with all of the individuals in the
age group 55 and above. The final sample yielded 7181
individuals across the two districts. [16]

Health facility survey

The health facility survey (Additional file 2) was de-
signed by the Institute for Health Metrics and Evalu-
ation at the University of Washington and adapted to
the local context by IGMC-Shimla and GfK Mode. GfK
Mode translated the instrument into Hindi. The instru-
ment collected information regarding facility-based
resources, finances, and volume of services and proce-
dures provided. Additionally, the instrument captured in-
formation about NCD-specific services, pharmaceuticals,
stock-outs, and personnel capacity using a combination of
the WHO Package of essential NCD interventions for pri-
mary health care and the Government of India Ministry of
Health and Family Welfare Indian Public Health Stan-
dards (IPHS) 2012. [19, 20]

Health facility sampling was designed to include facil-
ities from both the public and private sector and each
of the four tiers of public service delivery. The public
health system is divided into four sequential levels of
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care-providing platforms: tertiary care centers such as
District or Zonal hospitals and Medical Colleges that
provide comprehensive care including surgical and in-
patient care; secondary care centers called Community
Health Centers (CHCs) that provide standard labora-
tory investigations, diagnostics, and disease manage-
ment along with some in-patient care; and finally
Primary Health Centers (PHCs) and Sub-Centers (SCs)
providing care closest to patients in rural communities
and referring up the chain of facilities for more compli-
cated cases. Public health facilities were selected using
a stratified and staged random sample by first randomly
sampling among CHCs. A random sample of PHCs
reporting to selected CHCs were then chosen, followed
by random selection of SCs from within the pool of
SCs reporting to the selected PHCs. Private facilities
were sampled at random with the objective of selecting
approximately equal numbers of clinics and hospitals.
The final sample included a total of 48 facilities
(Table 1). Sampling frames were obtained from the
Chief Medical Officers of each district, including a list
of all public facilities in the district sorted by facility
tier and a list of all private facilities registered by the
Chief Medical Officer.

Following a one-week training and pilot of the survey
instrument, health facility assessments were conducted
in Udaipur and Shimla between December 2014 and
January 2015.

Qualitative interviews and focus groups

Qualitative data were collected through focus group dis-
cussions with community members and patients with
NCDs (Additional file 3), and semi-structured individual
interviews (Additional file 4) with health officials and
healthcare providers, including doctors, nurses, and com-
munity health workers. In total, 25 individual interviews
and 17 focus group discussions were conducted. Twenty
interviews and focus group discussions were held in
Shimla and 22 were held in Udaipur in order to capture
differences between the two districts (Table 2). Qualitative
data was collected by trained research assistants in both

Table 1 Facility sample by district and platform

Platform Shimla Udaipur
Tertiary Hospitals 2 2
(Including District Hospitals, Zonal Hospitals)

Community Health Center (CHC) 2 2
Primary Health Center (PHC) 4 5
Sub-Center (SC) 8 8
Private Hospital 4 5
Private Clinic 3 3

Total 23 25
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Shimla and Udaipur between December 2014 and
February 2015.

Data management and analysis

Quantitative data (household and health facility survey)
was uploaded via a secure encrypted data transfer sys-
tem. Qualitative data was transcribed and translated
into English and resulting files were shared via secure
encrypted data transfer. All data was stored on password-
protected servers.

Quantitative data is presented descriptively. Prevalence
of risk factors and conditions and the proportion of indi-
viduals with disease in each category on the continuum of
care were directly calculated as percentages using house-
hold survey data. Facility resources were benchmarked
against IPHS tier-specific guidelines to determine where
personnel or supplies did not meet national standards and
the results are presented descriptively as percentages of fa-
cilities meeting appropriate standards. All quantitative
data were analyzed using Stata version 13.1 (StataCorp.
2013. Stata Statistical Software: Release 13. College
Station, TX).

The framework approach was used to analyze qualitative
data. [21] Initially, a representative sample of interviews
and focus group discussions were reviewed. During this
process open coding was used to classify participant
responses. After reading and coding the initial group of
interviews, a working thematic framework was developed
based on emerging themes. The remaining interviews
were coded based on the working thematic framework.
Data were assessed collectively in order to identify conver-
gent themes, separately by district to ascertain differences
between Udaipur and Shimla, and separately by respond-
ent category in order to identify additional divergent
themes.

Results

Sociodemographic data summarizing the household study
sample for both districts is presented in Table 3. Survey
respondents in both districts were slightly more likely to
be female. Those in Shimla tended to have higher house-
hold incomes and higher levels of educational attainment.
While the overwhelming majority of Shimla respondents
were Hindu, 13% of respondents in Udaipur identified as
Muslim.

Disease and risk factor prevalence

Table 4 outlines the prevalence of diabetes and hyper-
tension, as well as two key modifiable CVD risk factors,
weight and tobacco use. Hypertension was highly preva-
lent in both Shimla (33%) and Udaipur (31%), with a
slight male predominance. Diabetes was much less com-
mon; 6% of the population in Shimla, and 9% in Udai-
pur, either reported a history of diabetes or were found
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Table 2 Interview and focus group participants

Interviewees Shimla Udaipur

ASHAs 3 interviews 2 interviews / 1
FGD

Healthcare Providers: 5 interviews 5 interviews

PHC doctors, Public GP,

Private GP, cardiology

specialist, diabetes specialist

Health Officials 2 interviews 3 interviews

NGO Officials 1 interview 1 interview

Nurses 1 interview 2 interviews

General Community 4 FGD 4 FGD

Members

NCD Patients 4 FGD 4 FGD

12 interviews / 8 13 interviews / 9
FGD FGD

Total

Table 3 Household survey respondent characteristics

Shimla Udaipur
(n =3398) (n =3783)
Female 1792 (53%) 2202 (58%)
Age
15-30 1125 (33%) 1180 (31%)
31-45 1148 (34%) 1133 (30%)
46-60 768 (23%) 857 (23%)
60+ 357 (11%) 613 (16%)

Household Income

937 (28%)
854 (25%)
575 (17%)
1032 (30%)

1805 (48%)
932 (25%)
362 (10%)
684 (18%)

<5000 rupees
5001-10,000 rupees
10,001-15,000 rupees
> 15,000 rupees

Education
No formal education 535 (16%) 1168 (31%)
1st-8th Class 544 (16%) 1065 (28%)
9th—12th Class 1463 (43%) 927 (25%)

University or above 856 (25%) 623 (17%)

Religion
Hindu 3276 (96%) 3264 (86%)
Muslim 37 (1%) 482 (13%)
Other 85 (3%) 37 (1%)
Caste
Scheduled caste 649 (19%) 445 (12%)

Scheduled tribe 45 (1%)
45 (1%)

2659 (78%)

725 (19%)
1035 (27%)
1578 (42%)

Other backward class
Other
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to have elevated blood glucose suggestive of diabetes.
We found that 38% of the population in Shimla, and
30% of the population in Udaipur, was overweight or
obese. Women in both districts were much more likely
to be overweight and obese than men. While less than
5% of all women ever reported using tobacco, nearly
40% of men had used tobacco, with slightly higher rates
in Udaipur than Shimla.

Gaps in the continuum of care

Figure 2 outlines the continuum of care for hypertension.
Overall, we found that 23% of individuals in Shimla, and
18% in Udaipur, were found to have elevated blood
pressures (systolic >140 mmHg or diastolic >90 mmHg)
and no prior diagnosis of hypertension. This represents
well over half of all patients found to have elevated blood
pressures or a reported history of hypertension at the time
of the survey. Similar to the disease prevalence findings,
men were more likely than women to have elevated blood
pressure without a diagnosis of hypertension (30% vs 21%
in Shimla and 24% vs. 19% in Udaipur).

A history of hypertension was reported by 11% of in-
dividuals in Shimla, and 13% in Udaipur. Among those
who had received a prior diagnosis of hypertension,
82% in Shimla and 81% in Udaipur, reported being on
pharmacologic treatment. Normal blood pressures were
found in 36% and 46% of patients with a prior diagnosis
of hypertension in Shimla and Udaipur. Among those
with a previous diagnosis, men were less likely than
women to have controlled hypertension in both Shimla
(26% vs. 30%) and Udaipur (34% vs. 37%).

The continuum of care for diabetes patients is presented
in Fig. 3. Overall, random blood glucose (RBG) greater
>200 mg/dl or fasting blood glucose (FBG) =126 mg/dl
were found in less than 5% of adults surveyed, with
slightly higher percentages among men than women.
Compared to hypertension, a larger percentage of individ-
uals with an elevated biomarker had already received a
prior diagnosis. Among those with elevated RBG or FBG,
41% did not have a prior diagnosis of diabetes. Looking
specifically at individuals with a prior diagnosis of dia-
betes, 88% in Shimla and 86% in Udaipur reported being
on pharmacologic treatment. Among previously diagnosed
diabetic patients, 49% and 69% were noted to have abnor-
mal RBG or FBG in Shimla and Udaipur, respectively.

Barriers to diagnosis and disease monitoring

Focus group discussions with patients and community
members revealed that individuals were often unlikely to
seek care at a health facility until debilitating symptoms
presented. Many individuals reported being unaware of
the asymptomatic nature of hypertension and the early
stages of diabetes. Moreover, patients and community
members highlighted the perceived lack of diagnostic
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Table 4 Prevalence of cardiometabolic risk factors, hypertension and diabetes
Shimla Udaipur
Female Male Total Female Male Total
Disease Prevalence
Hypertension 554 (31%) 572 (36%) 1126 (33%) 686 (31%) 502 (32%) 1188 (31%)
Diabetes 95 (5%) 98 (6%) 193 (6%) 156 (7%) 142 (9%) 298 (8%)
Tobacco
Current Use 25 (1%) 450 (28%) 475 (14%) 115 (5%) 591 (37%) 706 (19%)
Ever Used 31 (2%) 510 (32%) 541 (16%) 140 (6%) 681 (43%) 821 (22%)
Weight
Obese 256 (15%) 71 (5%) 327 (10%) 253 (12%) 77 (5%) 330 (9%)
Overweight 765 (45%) 463 (31%) 1228 (38%) 701 (34%) 371 (25%) 1072 (30%)

equipment and testing capabilities at public facilities as
an explanation for not seeking routine check-ups with a
primary care provider. Finally, being referred to private
laboratories was seen as a further expense in terms of
time, travel, and prohibitively high pricing of tests in the
private market.

Interviews with providers in the public system con-
curred, stating that patients were frequently referred to
private institutions or higher levels of care for diagnos-
tic testing when supplies were short. Quantitatively, we
noted important gaps in the availability of diagnostic
equipment. Table 5 shows the percentage of facilities
found to have key NCD equipment on the day of the
survey. Although sphygnomonometers were present at
all public facilities, many facilities did not have all
requisite equipment per IPHS-mandated guidelines. In
fact, none of the public hospitals in Shimla and only
one in Udaipur met the IPHS guideline. Among CHCs,

half met the BP apparatus guidelines in Shimla, and
none in Udaipur. PHCs and SCs generally met IPHS
standards, though facilities in Shimla generally had less
NCD equipment than those in Udaipur. It should also
be noted that glucometers and test strips were not
available at many of the lower-level public facilities.
However, they are not explicitly required at these levels
of care per IPHS guidelines.

Barriers to treatment and disease control

A closer look at facility-based pharmaceutical supplies
finds important gaps in the availability of required phar-
maceuticals (Table 6). First-line medications for diabetes
management were available in the majority of public facil-
ities, although sulphonylureas and insulin were lacking in
Shimla public hospitals. PHCs, a key point of entry and
continued care for patients with NCDs, were generally
found to have insufficient supplies of both hypertension

Shimla
100%

75%

50%

25%

0% -

B Diagnosed

I Treated

Fig. 2 Hypertension Continuum of Care. Percentage of patients who have received a diagnosis of hypertension, initiated therapy, and had
normal blood pressure measurements among all individuals with a history of hypertension or elevated blood pressure at time of the survey

Udaipur

[] Controlled
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Fig. 3 Diabetes Continuum of Care. Percentage of patients who have received a diagnosis of diabetes, initiated therapy, and had normal RBG/FBG
among all individuals with a history of diabetes or elevated RBG/FBG at time of the survey

Udaipur
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and diabetes medications, although the PHCs in Udaipur
performed slightly better than the PHCs in Shimla. Inter-
estingly, while private hospitals in Shimla tended to be
better stocked than public facilities, the opposite was true
in Udaipur.

Stock-outs of drugs in the public health system were
also highlighted as a major barrier to NCD management
in focus group discussions with patients and community
members as well as interviews with providers in the
public health system. As with diagnostic services, many
patients and providers reported that after receiving a
prescription in a public facility, patients may be forced
to go to a private pharmacy or chemist to access the re-
quired pharmaceuticals, adding barriers of increased
time, travel, and medication cost.

Additionally, many public providers voiced concern
with the lack of time they are able to spend with patients
to properly educate them about their condition. They
often referenced insufficient time to explain medications
or provide counselling regarding healthy behaviors and
lifestyle modifications. This observation corresponded
with patients’ reporting long wait times and insufficient
time with providers at public facilities.

Discussion

Our study of adult populations in Shimla and Udaipur
found high rates of key cardiometabolic risk factors,
undiagnosed and uncontrolled hypertension, and uncon-
trolled diabetes. Similar to adult populations in other
LMICs, the prevalence of tobacco use and obesity was

Table 5 Percentage of facilities with key NCD equipment on day of survey

Platform type Public Hospital CHC PHC SC Private Hospital Private Clinic
Shimla
Adult Scale 100 50 100 100 100 67
BP Apparatus 100 100 100 100 100 67
Glucometer 50 50 50 0 100 33
Glucometer Test Strips 50 50 75 0 100 33
Blood Chemistry Analyzer 50 100 - - 100 0
Udaipur
Adult Scale 100 100 80 100 100 67
BP Apparatus 100 100 100 100 100 100
Glucometer 100 100 100 0 100 67
Glucometer Test Strips 100 100 100 0 80 67
Blood Chemistry Analyzer 100 50 - - 60 67

Bold numbers indicate required equipment as per IPHS guidelines. Blood chemistry analyzers were not asked about at the PHC or SC level
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Table 6 Pharmaceutical availability at health facilities on day of survey

Platform type Public Hospital CHC PHC SHC Private Hospital Private Clinic
Shimla
Hypertension Calcium Channel Blockers 100 100 50 0 100 0
Beta Blocker 100 100 25 0 75 0
ACE Inhibitors 50 100 50 0 75 0
Diabetes Biguanides 100 100 75 0 75 0
Sulphonylureas 0 100 50 0 75 0
Insulin 50 0 0 0 75 0
High Cholesterol Statin 50 0 0 75 0
Other Salicylate (aspirin) 50 50 25 0 75 0
Diuretic 100 0 0 0 75 0
Udaipur

Hypertension Beta Blocker 100 100 60 0 60 0
Calcium Channel Blockers 100 100 60 0 40 0
ACE Inhibitors 100 0 0 0 40 0
Diabetes Biguanides 100 100 80 0 40 0
Sulphonylureas 100 50 60 0 40 0
Insulin 100 0 20 0 40 0
High Cholesterol Statin 100 0 0 0 40 0
Other Diuretic 100 100 80 0 40 0
Salicylate (aspirin) 50 50 40 0 40 0

Bold numbers indicate required pharmaceutical as per IPHS guidelines

found to be high in both Shimla and Udaipur. [22-25]
Moreover, we observed that while men were far more
likely to have used tobacco than women, women were
twice as likely to be obese, a skewed distribution of risk
factors also observed in many prior studies conducted in
LMICs, including India. [23, 26]

In both Shimla and Udaipur, we found hypertension
to be common, yet the majority of individuals with ele-
vated blood pressures reported no history of a prior
diagnosis. Our hypertension prevalence estimates are
slightly higher than previous studies in India, but minor
variation is not surprising due to a combination of socio-
demographic, educational, geographic and other potential
differences in study populations. [15, 27-29] Several stud-
ies in India have estimated similarly low levels of disease
status awareness; a 2014 meta-analysis estimated that just
25% of rural and 42% of urban Indians with hypertension
were aware of their status. [15] These findings reinforce
the need to improve health education and access to appro-
priate diagnostic services for hypertension in order to
identify a disease that is often silent until it leads to acute
cardiovascular events.

In contrast, individuals with an elevated blood glucose
were much more likely to have received a diagnosis,
probably due to a higher frequency of manifesting symp-
toms. Qualitatively, we found that many people waited
until they were symptomatic to seek treatment, again

suggesting the need for improved health education and
outreach services. This finding is consistent with other
studies that have demonstrated screening for those with-
out symptoms is essential to improve rates of early diag-
nosis, and this barrier is well-documented in India and
other LMICs. [16, 17] Given the lack of glucometers at
SCs, and in Shimla PHCs, this would suggest that facilities
require both supplies and training in order to reinforce
asymptomatic screening among those at risk. A revision
of the 2012 IPHS guidelines making glucometers
mandatory at all health facilities would represent a signifi-
cant step in this direction, perhaps leading to higher rates
of diagnosis and decreasing the incidence of patients
bypassing lower-level facilities in favor of higher-level
facilities with larger stores of pharmaceuticals and diag-
nostic tests.

As in other studies, once patients received a diagnosis
of hypertension or diabetes, they frequently initiated
treatment. [11-13, 15, 29] This is an important finding
as it suggests that patients in communities with trad-
itionally high rates of alternative medicine were willing
to initiate allopathic treatment. At the same time, we
note significant challenges to ongoing care. Although
tertiary care facilities, and to a lesser extent CHCs, were
well-stocked with pharmaceuticals, PHCs were not. This
gap necessitates patients obtaining medications at out-
side pharmacies or seeking care at higher-level facilities.
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[30-32] A focus on improving the availability of com-
mon, IPHS-required medications for the maintenance of
chronic conditions at PHCs, and possibly expanding to
SCs and beyond, has the potential to medication avail-
ability, adherence, and disease control.

Other important, non-pharmaceutical, barriers to on-
going hypertension and diabetes care were also ob-
served. Specifically, we note a theme of significant
limitations in the availability and duration of patient-
physician consultations. Duration was most commonly
limited by high patient volumes, coupled with limited
physician and nursing human resources. As a result,
health education was often given little attention, or com-
pletely overlooked. Furthermore, transportation avail-
ability and cost were often mentioned as important
barriers to care, even once patients had initiated treat-
ment. For chronic diseases such as hypertension and
diabetes, ongoing monitoring is critical. Patients unable
to seek care on a regular basis will often fall short of
achieving optimal medical therapy, and fail to meet
treatment goals. Poor rates of hypertension and diabetes
control in both Shimla and Udaipur will require strat-
egies that provide for increased health education oppor-
tunities and improved access to care.

The HealthRise project will attempt to address key chal-
lenges throughout the entire continuum of care by utiliz-
ing task-shifting strategies and increasing community
involvement and empowerment. Intervention in Shimla
and Udaipur will use CHWs and Accredited Social Health
Activists (ASHASs), an important lower-level community-
oriented provider within the Indian public health system,
as an extension of the formal health care system to im-
prove testing, treatment and control for diabetes and
hypertension. Through a decentralized, community-based
model, CHWs and ASHAs have already been proven to
be effective at improving HIV prevention and maternal
and child health outcomes throughout India. [33-35] [36,
37] Previously successful interventions focused on point-
of-care diagnostic testing and improving access to HIV
pharmaceuticals have the potential to be adapted and fill
an important void in NCD care as well. [38]

This study should be viewed within its limitations. First,
data was collected as a one-time, cross-sectional measure
of risk factors, diabetes, and hypertension. Unfortunately,
the response rate for the household survey was unre-
ported, and if high, could lead to non-response bias. Sec-
ond, time and budget constraints only allowed for blood
sugar and blood pressure measurements to occur at the
time of household survey administration. This is an im-
portant limitation, as the diagnosis of hypertension re-
quires a second blood pressure measurement within two
weeks after the initial reading, and a single random meas-
urement of hyperglycemia itself does not uniformly equate
to a diagnosis of diabetes. This would suggest that our
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results are likely an overestimation of disease prevalence.
However, in the Indian context, especially in communities
with poor access to care, it is likely that additional re-
peated measures will not always be performed. Finally,
qualitative data was collected by convenience sample, and
therefore perceived barriers to care may not represent the
study population. On the other hand, our findings are
consistent with previously published literature, suggesting
their validity.

Conclusions

NCDs represent the largest burden of disease in India, with
expectations that it will continue to grow. Among residents
in two Indian districts, Shimla and Udaipur, we found high
rates of undiagnosed and uncontrolled hypertension, and
uncontrolled diabetes. We identified numerous barriers to
care, including access to chronic disease screening and care,
and testing equipment and pharmaceutical availability at
lower level health facilities. Based on these findings, a
greater emphasis on building diagnostic capacity and treat-
ment services at PHCs and SCs, and a focus on extending
the formal health care system through community health
workers to improve health education and access are strat-
egies worth pursuing in an effort to improve outcomes.
This baseline assessment will be essential for evaluating the
HealthRise interventions, and provide a growing evidence
base for NCD care in India.

Additional files

Additional file 1: Household survey. (PDF 839 kb)

Additional file 2: Health facility survey. (PDF 2323 kb)

Additional file 3: Focus group discussion protocols for patients and
community members. (PDF 889 kb)

Additional file 4: Key informant interview protocols for physicians,
health system officials/policymakers and nurses/ASHAs. (PDF 943 kb)

Abbreviations

ASHA: Accredited Social Health Activist; BP: Blood Pressure; CHC: Community
health center; CHW: Community health worker; CVD: Cardiovascular disease;
DBP: Diastolic blood pressure; HIV/AIDS: Human-immunodeficiency virus/
Acquired Immune Deficiency Syndrome; IPHS: Indian Public Health
Standards; LMIC: Low- and middle-income countries; NCD: Non-
communicable diseases; PHC: Primary health center; PSU: Primary sampling
unit; SBP: Systolic blood pressure; SC: Sub-Center; WHO: World Health
Organization

Acknowledgements

The authors would like to acknowledge the support and insight of our local
data collection teams from GFK Mode and the IGMC-Shimla. We would also
like to thank the HealthRise Implementation Partners at Abt Associates, Abt
India, MAMTA and Catholic Health Association of India for their comments
and suggestions. We greatly appreciate figure revisions by Dr. Danny Colom-
bara. Special thanks to Ms. Jessica Daly and Dr. Nayanjeet Chaudhury for
reviewing the manuscript, Ms. Prasanga Hiniduma-Lokuge for her guidance
and insight, and the Medtronic Foundation for their continued support.

Availability of data and material
The household data that support the findings of this study are available from
MAMTA Health Institute for Mother and Child but restrictions apply to the


dx.doi.org/10.1186/s12913-017-2796-9
dx.doi.org/10.1186/s12913-017-2796-9
dx.doi.org/10.1186/s12913-017-2796-9
dx.doi.org/10.1186/s12913-017-2796-9

Gabert et al. BMIC Health Services Research (2017) 17:846

availability of these data, which were used under license for the current
study, and so are not publicly available. Data are however available from the
authors upon reasonable request and with permission of MAMTA Health
Institute for Mother and Child.

The health facility and qualitative datasets generated during and/or analyzed
during the current study will be made publically available at the time of
study completion. Until then they are available from the corresponding
author on reasonable request.

Funding

This project was funded by the Medtronic Foundation as part of the HealthRise
project, a partnership between the Medtronic Foundation, Abt Associates, and
the Institute for Health Metrics and Evaluation.

Author’s contributions

EG and HCD conceived of and designed the overall study. RS, DRV, and SM
designed and led the household survey. RG and BP facilitated facility
survey implementation, and design and training of qualitative component.
MB and SW led project management and survey implementation. RG and
HCD were responsible for synthesis of data, and writing the first draft of
the manuscript. RG, MN, RS, CRM, BP, MR, BT, AW, EG and HCD were
involved in data analysis. All authors reviewed the manuscript, provided
feedback and approve of the final draft.

Ethics approval and consent to participate

Participants in quantitative and qualitative surveys were informed, in their
native language, about study confidentiality, objectives, and funding. Written
consent was obtained from participants in the household survey. Given
limited risk associated with the remaining components of the study, oral
consent was obtained. The study was approved by the Institutional Review
Boards (IRB) of the University of Washington and the IGMC-Shimla as well as
the Chief Medical Officers of Shimla and Udaipur.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

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

Author details

'Institute for Health Metrics and Evaluation, University of Washington, 2301
5th Ave, Suite 600, Seattle, WA 98121, USA. 2Departmem of Emergency
Medicine, University of Washington, Seattle, WA, USA. *MAMTA Health
Institute for Mother and Child, New Delhi, India.

Received: 13 January 2017 Accepted: 13 December 2017
Published online: 27 December 2017

References

1. Reddy KS, Yusuf S. Emerging epidemic of cardiovascular disease in
developing countries. Circulation. 1998;97:596-601.

2. GBD 2013 DALYs and HALE Collaborators, CIL M, Barber RM, Foreman KJ,
Abbasoglu Ozgoren A, Abd-Allah F, et al. Global, regional, and national
disability-adjusted life years (DALYs) for 306 diseases and injuries and
healthy life expectancy (HALE) for 188 countries, 1990-2013: quantifying the
epidemiological transition. Lancet. 2015;386:2145-91. https://doi.org/10.
1016/S0140-6736(15)61340-X.

3. WHO. A global brief on hypertension: Silent killer, global public health crisis.
Geneva, Switzerland: World Health Organization; 2013.

4. Guariguata L, Whiting DR, Hambleton |, Beagley J, Linnenkamp U, Shaw JE.
Global estimates of diabetes prevalence for 2013 and projections for 2035.
Diabetes Res Clin Pract. 2014;103:137-49. https.//doi.org/10.1016/j.diabres.
2013.11.002.

5. Council on Foreign Relations. The Emerging Global Health Crisis:
Noncommunicable Diseases in Low- and Middle-Income countries. New
York: Council on Foreign Relations; 2014.

20.

21.

22.

23.

24,

25.

26.

27.

Page 10 of 11

Dieleman JL, Graves C, Templin T, Johnson E, Baral R, Leach-Kemon K,
Haakenstad A. CJL Murray. Development assistance for health remains
steady, but does not align with disease burden. Health Aff. 2014;33

World Health Organization. India: first to adapt the Global Monitoring
Framework on noncommunicable diseases (NCDs). Geneva, Switzerland:
World Health Organization (WHO); 2015.

WHO. Global action plan for the prevention and control of
noncommunicable diseases 2013-2020. Geneva, Switzerland: 2013.

Gakidou E, Mallinger L, Abbott-Klafter J, Guerrero R, Villalpando S, Ridaura
RL, et al. Management of diabetes and associated cardiovascular risk factors
in seven countries: a comparison of data from national health examination
surveys. Bull World Health Organ. 2011,89:172-83. https;//doi.org/10.2471/
BLT.10.080820.

Xu'Y, Wang L, He J, Bi Y, Li M, Wang T, et al. Prevalence and control of
diabetes in Chinese adults. JAMA. 2013;310:948. https://doi.org/10.1001/
jama.2013.168118.

Rahman MS, Akter S, Abe SK, Islam MR, Mondal MNI, Rahman JS, et al.
Awareness, treatment, and control of diabetes in Bangladesh: a nationwide
population-based study. PLoS One. 2015;10:e0118365.

Wang J, Zhang L, Wang F, Liu L. Wang; H, the China National Survey of
chronic kidney disease working group. Prevalence, awareness, treatment,
and control of hypertension in China: results from a national survey. Am J
Hypertens. 2014;27:1355-61. https;//doi.org/10.1093/ajh/hpu053.
Abdul-Razak S, Daher AM, Ramli AS, Ariffin F, Mazapuspavina MY, Ambigga
KS, et al. For the REDISCOVER investigators. Prevalence, awareness,
treatment, control and socio demographic determinants of hypertension in
Malaysian adults. BMC Public Health. 2016;16

Chow CK, Koon T, Rangarajan S, Islam S, Gupta R, Avezum A, et al.
Prevalence, awareness, treatment, and control of hypertension in rural and
urban communities in high-, middle-, and low-income countries. JAMA.
2013;310:959. https.//doi.org/10.1001/jama.2013.184182.

Anchala R, Kannuri NK, Pant H, Khan H, Franco OH, Di Angelantonio E, et al.
Hypertension in India: a systematic review and meta-analysis of prevalence,
awareness, and control of hypertension. J Hypertens. 2014;32:1170-7.
https://doi.org/10.1097/HJH.0000000000000146.

Increasing Access to NCD Care in India. New Dehli, India: MAMTA Health
Institute for Mother and Child. 2014.

Registrar General and Census Commissioner of India. District Census Handbook:
Shimla. New Delhi: Government of India: Census of India, 2011; 2011.

Registrar General and Census Commissioner of India. District Census
Handbook: Udaipur. New Delhi: Government of India: Census of India,
2011, 2011,

World Health Organization (WHO). Package of essential noncommunicable
(PEN) disease interventions for primary health care in low-resource settings.
Geneva, Switzerland: World Health Organization; 2010.

Directorate General of Health Services, Ministry of Health & Family Welfare,
Government of India. Indian Public Health Standards (IPHS) Guidelines 2012.
New Delhi: Government of India; 2012.

Pope C, Ziebland S, Mays N. Analysing qualitative data. BMJ. 2000;320:114-6.
https://doi.org/10.1136/bm;}.320.7227.114.

Koyanagi A, Garin N, Olaya B, Ayuso-Mateos JL, Chatterji S, Leonardi M, et al.
Chronic conditions and sleep problems among adults aged 50 years or
over in nine countries: a multi-country study. PLoS One. 2014,9:e114742.
https://doi.org/10.1371/journal.pone.0114742.

Guo X, Li Z, Guo L, Zheng L, Yu S, Yang H, et al. An update on overweight
and obesity in rural Northeast China: from lifestyle risk factors to
cardiometabolic comorbidities. BMC Public Health. 2014;14:1.

Ng M, Freeman MK, Fleming TD, Robinson M, Dwyer-Lindgren L,
Thomson B, et al. Smoking prevalence and cigarette consumption in
187 countries, 1980-2012. JAMA. 2014;311:183. https://doi.org/10.1001/
jama.2013.284692.

Popkin BM, Slining MM. New dynamics in global obesity facing low- and
middle-income countries: new global obesity dynamics, body composition
changes. Obes Rev. 2013;14:11-20. https://doi.org/10.1111/0br.12102.
Zaman JM, Patel A, Jan S, Hillis GS, Raju PK, Neal B, et al. Socio-economic
distribution of cardiovascular risk factors and knowledge in rural India. Int J
Epidemiol. 2012;41:1302-14. https://doi.org/10.1093/ije/dyr226.

Moser KA, Agrawal S, Smith GD, Ebrahim S. Socio-demographic inequalities
in the prevalence, diagnosis and Management of Hypertension in India:
analysis of nationally-representative survey data. PLoS One. 2014;9:e86043.
https://doi.org/10.1371/journal.pone.0086043.


http://dx.doi.org/10.1016/S0140-6736(15)61340-X
http://dx.doi.org/10.1016/S0140-6736(15)61340-X
http://dx.doi.org/10.1016/j.diabres.2013.11.002
http://dx.doi.org/10.1016/j.diabres.2013.11.002
http://dx.doi.org/10.2471/BLT.10.080820
http://dx.doi.org/10.2471/BLT.10.080820
http://dx.doi.org/10.1001/jama.2013.168118
http://dx.doi.org/10.1001/jama.2013.168118
http://dx.doi.org/10.1093/ajh/hpu053.
http://dx.doi.org/10.1001/jama.2013.184182
http://dx.doi.org/10.1097/HJH.0000000000000146
http://dx.doi.org/10.1136/bmj.320.7227.114.
http://dx.doi.org/10.1371/journal.pone.0114742
http://dx.doi.org/10.1001/jama.2013.284692
http://dx.doi.org/10.1001/jama.2013.284692
http://dx.doi.org/10.1111/obr.12102
http://dx.doi.org/10.1093/ije/dyr226
http://dx.doi.org/10.1371/journal.pone.0086043

Gabert et al. BMIC Health Services Research (2017) 17:846

28.

29.

30.

31

32,

33.

34.

35.

36.

37.

38.

Ibrahim MM, Damasceno A. Hypertension in developing countries. Lancet.
2012,380:611-9. https://doi.org/10.1016/50140-6736(12)60861-7.

Gupta A, Gupta R, Sharma KK, Lodha S, Achari V, Asirvatham AJ, et al.
Prevalence of diabetes and cardiovascular risk factors in middle-class urban
participants in India. BMJ Open Diabetes Res Care. 2014;2:2000048.

Mendis S, Al Bashir |, Dissanayake L, Varghese C, Fadhil I, Marhe E, et al.
Gaps in capacity in primary Care in low-Resource Settings for
implementation of essential noncommunicable disease interventions. Int J
Hypertens. 2012;2012:1-7. https;//doi.org/10.1155/2012/584041.

Pakhare A, Kumar S, Goyal S, Joshi R. Assessment of primary care facilities
for cardiovascular disease preparedness in Madhya Pradesh, India. BMC
Health Serv Res. 2015;15 https://doi.org/10.1186/512913-015-1075-x.
Beaglehole R, Epping-Jordan J, Patel V, Chopra M, Ebrahim S, Kidd M, et al.
Improving the prevention and management of chronic disease in low-
income and middle-income countries: a priority for primary health care.
Lancet. 2008;372:940-9. https://doi.org/10.1016/50140-6736(08)61404-X.
Houlihan CF, Bland RM, Mutevedzi PC, Lessells RJ, Ndirangu J, Thulare H,

et al. Cohort profile: Hlabisa HIV treatment and care Programme. Int J
Epidemiol. 2011;40:318-26. https://doi.org/10.1093/ije/dyp402.

Barnabas RV, van Rooyen H, Tumwesigye E, Brantley J, Baeten JM, van
Heerden A, et al. Uptake of antiretroviral therapy and male circumcision
after community-based HIV testing and strategies for linkage to care versus
standard clinic referral: a multisite, open-label, randomised controlled trial in
South Africa and Uganda. Lancet HIV. 2016;3:e212-20. https.//doi.org/10.
1016/52352-3018(16)00020-5.

Tanser F, Barnighausen T, Grapsa E, Zaidi J, Newell M-L. High coverage of
ART associated with decline in risk of HIV acquisition in rural KwaZulu-Natal,
South Africa. Science. 2013;339:966-71.

Ng M, Gakidou E, Levin-Rector A, Khera A, Murray CJ, Dandona L.
Assessment of population-level effect of Avahan, an HIV-prevention
initiative in India. Lancet. 2011,378:1643-52.

Gogia S, Ramji S, Gupta P, Gera T, Shah D, Mathew JL, et al. Community
based newborn care: a systematic review and meta-analysis of evidence:
UNICEF-PHFI series on newborn and child health, India. Indian Pediatr. 2011;
48:537-46. https://doi.org/10.1007/513312-011-0096-8.

Balagopal P, Kamalamma N, Patel TG, Misra R, Misra R, Balagopal P, et al. A
community-based participatory diabetes prevention and management
intervention in rural India using community health workers. Diabetes Educ.
2012;38:822-34. https://doi.org/10.1177/0145721712459890.

Page 11 of 11

Submit your next manuscript to BioMed Central
and we will help you at every step:

* We accept pre-submission inquiries

e Our selector tool helps you to find the most relevant journal

* We provide round the clock customer support

e Convenient online submission

e Thorough peer review

e Inclusion in PubMed and all major indexing services

e Maximum visibility for your research

Submit your manuscript at

www.biomedcentral.com/submit () BiolMed Central



http://dx.doi.org/10.1016/S0140-6736(12)60861-7
http://dx.doi.org/10.1155/2012/584041
http://dx.doi.org/10.1186/s12913-015-1075-x
http://dx.doi.org/10.1016/S0140-6736(08)61404-X
http://dx.doi.org/10.1093/ije/dyp402
http://dx.doi.org/10.1016/S2352-3018(16)00020-5
http://dx.doi.org/10.1016/S2352-3018(16)00020-5
http://dx.doi.org/10.1007/s13312-011-0096-8
http://dx.doi.org/10.1177/0145721712459890

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Theoretical framework
	Study setting and design
	Household survey
	Health facility survey
	Qualitative interviews and focus groups

	Data management and analysis

	Results
	Disease and risk factor prevalence
	Gaps in the continuum of care
	Barriers to diagnosis and disease monitoring
	Barriers to treatment and disease control

	Discussion
	Conclusions
	Additional files
	Abbreviations
	Acknowledgements
	Availability of data and material
	Funding
	Author’s contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

