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Abstract:

Introduction: Noncommunicable diseases (NCDs) account for 85% of
premature deaths in low to middle-income countries. A strategic approach
to reduce NCDs in rural populations must meet the United Nation's 2015
Sustainable Development Goals. Our study aims to improve screening of
NCDs, and promote lifestyle changes, thereby preventing NCDs in rural
India.

Methods: American Association of Physicians of Indian Origin (AAPI) and
Global Tele Clinics (GTC) have launched this ongoing screening program for
NCDs in 75 villages across India. Phase-1 involves screening for
hypertension, diabetes mellitus, anemia, obesity, hyperlipidemia, and
chronic kidney disease. Phase-2 involves continuity of care by healthcare
professionals for these patients, and Phase-3 aims to create an economically
sustainable model.

Results: A total of 5541 people in 51 villages across five Indian states were screened for six NCDs. Hypertension (50-7%
of females and 57-9% of males), and anemia (30-5% of females and 44-6% of males) were the most common conditions
detected. Obesity was found in 44-1% of females and 38:7% of males. Hyperlipidemia was observed in 22:8% of females,
and 9-6% of males, with an LDL >100 mg/dl in 59-0% of females and 58:1% of males. Elevated creatinine was found in
45-1% of females and 22-0% of males. Elevated serum creatinine, an indicator for CKD, accounted for the largest
percentage of a first diagnosis for those less than 30 years old (36.8%). Initial diagnosis of hypertension was also increased
to 47.7% for those 30 to 50 years old, and to 66.3% for those greater than 50 years old. A significant degree of comorbid
conditions was also found. Of those diagnosed with diabetes mellitus (HbA1c > 6.5%), 64.5% were also hypertensive,
51.4% were categorized as obese according to the Asia-Pacific Classification. Close to 30% of those with an HbA1c >
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6.5% demonstrated border(line) hyperlipidemia and elevated creatinine. The distributions of hypertension, elevated
creatinine, border(line) hyperlipidemia, and high lipidemia were consistent across both the overweight and obese
categories according to the Asia-Pacific and WHO classifications. Hypertension was the most prevalent comorbidity for
those overweight or obese (57.4% to 65.1%) followed by elevated creatinine (31.2% to 36.0%) and border(line)

hyperlipidemia (21.0% to 28.7%).

Conclusion; The prevalence of NCDs and comorbid conditions has increased in rural India due to lifestyle changes,
inadequate healthcare access, and awareness. Our study evaluated the feasibility of hybrid healthcare delivery model and
identified gaps and concerns in providing efficient patient care. Our program seeks to promote a hybrid prevention and
management model which will increase NCD screening and improve the overall health of the rural communities of India.
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Abbreviations Used

AAPI American Association of Physicians of Indian Origin
AHA American Heart Association

CBC Complete Blood Count

CDC Centers for Disease Control and Prevention

CKD Chronic Kidney Disease

DALYs Disability-Adjusted Life Year

DIPAM Digitally Integrated Prevention and Management

GTC Global Tele Clinics

HbA1C Glycated Hemoglobin

ICMR-INDIAB  |Indian Council of Medical Research-India Diabetes
LDL Low-density Lipoprotein

LDL-C Low-density Lipoprotein Cholesterol

NCD Non-Communicable Disease

PHC Primary Healthcare Center

SRL Super Religare Laboratories

NFHS National Family Health Survey

WHO World Health Organization

Introduction: As reported by the World Health
Organization (WHO) and the US Centers for Disease
Control and Prevention (CDC), noncommunicable diseases
(NCDs) are responsible for 71% of deaths worldwide (1, 2).
Furthermore, 85% of premature NCD deaths occur in the
middle to low-socioeconomic areas of developing
countries, such as Ethiopia, Nigeria, Bangladesh, India, et
cetera (2). Studies have shown that in tropical regions like
India, NCDs accounted for a rise in morbidity measured by
the Disability-Adjusted Life Years (DALYs) and contributed
to 61-8% of total deaths (3). These countries have exhibited
a major epidemiologic transition, with NCDs now causing
prolonged suffering and death at younger ages compared
to high-income countries (1).

Screening and management of NCDs have largely been
neglected across India (4). In rural areas of India, this issue
is exacerbated due to limited access to health screening,
inadequate health promotion, health education, and a lack
of preventive practices. Lack of education and awareness

could lead millions of individuals to continue unhealthy
dietary practices, alcohol and tobacco use with inadequate
management of elevated blood pressure levels and high
body mass index (5).

Social determinants like education, income levels,
occupation, and gender also play a role in the rise of NCDs
(5). With NCDs requiring treatment for several years and
often life-long treatment, a never-ending cycle is created,
where vulnerable patients are plagued by diseases that
lead them into poverty-prone situations, secondary to
expenses incurred by treatment (4). This emphasizes that
initiating strategies and practices across the health, social,
and economic sectors is imperative with screening
programs for NCDs and creating actionable next steps to
reduce the disease burden in rural populations.

One of the targets of WHO's Sustainable Development
Goal 3 is Good Health and Well-Being. It aims to reduce
the levels of premature mortality caused by NCDs by at
least a third (relative to 2015), an important milestone to
address the prevalence of chronic diseases and advance
from disease management to disease prevention (1, 6, 7).
A strategic approach would allow for the strengthening of
health systems for the early detection and management of
risk factors. Through our approach to raising awareness of
disease management and prevention for the reversal of
NCDs in rural India, we hope not only to improve health
outcomes but also to establish a continuous and
coordinated care model by partnering with healthcare
professionals.

Thus, the purpose of this study is to provide healthcare
screening for NCDs like hypertension, diabetes, anemia,
chronic kidney disease, obesity, and hyperlipidemia, and to
diagnose, prevent, and potentially reverse these diseases
through a hybrid model of healthcare delivery involving
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direct patient care and digital clinics as well as adequate
lifestyle modifications in rural India.

Methods: In March 2022, the American Association of
Physicians of Indian Origin (AAPI) celebrated India's 75
years of independence by initiating a screening program
for non-communicable diseases (NCDs) in 75 rural villages
across different states in India, including Andhra Pradesh,
Gujarat, Himachal Pradesh, Karnataka, Tamil Nadu, and
Telangana. The project aimed to assess the accessibility of
doctors, nurses, and health assistants in rural primary
healthcare centers (PHCs) and screen the population for six
major NCDs, namely hypertension, diabetes mellitus,
hyperlipidemia, chronic kidney disease, anemia, and
obesity. The ethical clearance for the project was obtained
from the institutional ethical committee of ACS Medical
College Hospital, Chennai, India, a constituent unit of Dr.
M.G.R. Educational and Research Institute in Tamil Nadu
state. Thus, strict guidelines in conducting research
involving human subjects were followed.

We designed a three-phase project to screen, evaluate,
and create a sustainable program for NCDs over two to
three years. The primary phase involved conducting a
screening program in the adopted villages for the six
NCDs, using a standardized screening protocol. The
second phase is focused on managing positive patients for
the six diseases and education on disease management
and prevention. In-person visits will be conducted once a
month, and a daily digital clinic will be set up in the
evenings for three hours. These clinics will predominantly

utilize a digital integration prevention and management
model of care (DIPAM).

The third phase of the project is planned to focus on
creating an economic model to ensure the program’s
sustainability. This involved identifying potential funding
sources and developing a plan for resource allocation, as
well as building partnerships with local governments, non-
governmental organizations (NGOs), and private
companies.

To screen for non-communicable diseases in rural areas of
India, AAPI partnered with Global Tele Clinics (GTC), a
startup company from Hyderabad, India with 12 years of
experience in NCD screening. A memorandum of
understanding was signed between AAPI and GTC to
screen villages for six NCDs in three phases over two to
three years. In the first phase, a willing sponsor who is an
AAPI member had chosen a village of his/her preference
to adopt. The screening program begins with physical
examinations and laboratory tests, including CBC, HbA1c,
lipid profile, serum creatinine, and pulse oximetry reading
in addition to the measurement of blood pressure, height,
and weight fulfilled by SRL (Super Religare Laboratories,
Chennai, India). Approximately 150-200 patients were
screened per village in phase one, to screen 75 villages
across India by the end of 2023. As of September 2022, 51
villages had been screened. This manuscript's data
includes the outcomes from the screening of these 51
villages. The process is illustrated in Figure 1 and the
project road map is in Figure 2.
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Figure 1: Outline of “Adopt a Village” Project
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Figure 2: Roadmap of the DIPAM Project

Over a period of one to two years, we conducted health
camps in 51 villages identified by sponsors (select AAPI
members) and screened 5541 patients. Each donor from
AAPI was provided with a report after the camp that
included information about the prevalence of diseases in
the area. Additionally, lab results were printed and given
to the patients, who were then contacted by a GTC
physician to explain the results. Based on the clinical needs
of the patients, appropriate medications were
recommended, and patients were advised to start
medications or were guided to an appropriate medical
facility or nearby primary care center for continued care.
This loop of screening and consultation was part of Phase
1 of the AAPI Adopt a Village Project.

AAPI and GTC are partnering to launch the Phase 2 pilot
program aimed at delivering continuity of care for patients
diagnosed with NCDs. This program will focus on
providing primary and preventive care for the six NCDs
identified in patients screened during Phase 1.
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Under Phase 2, AAPI members can select a village of their
choice or sponsor one of the Phase 1 villages to participate
in the pilot program. This pilot aims to assess the feasibility
of implementing the DIPAM program. Over the next five
years, GTC will continue to run Phase 2 for the rest of the
villages that were part of Phase 1 based on the availability
of funding.

GTC will hire trained medical professionals, i.e,
MBBS/MD/MS physicians registered with the Medical
Council of India to conduct physical examinations once a
month during Phase 2. Access to GTC DIPAM Electronic
Medical Records (EMR), powered by Nano Health India, will
be available, and the physician will prescribe the required
medications and provide a 1-month supply during the
clinic visit. A daily telemedicine clinic (6 pm — 9 pm) will
also be available using the Saathi app and facilitated by the
vilage health worker hired by GTC. WhatsApp
communication will also be available for villagers to
communicate as needed. GTC will hire healthcare workers
who will interact with the villages daily as needed and for
emergencies to coordinate care with the licensed
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physician. Local medical resources, such as primary
healthcare centers or locally available registered medical
practitioners, will be utilized for immediate care.

During Phase 2, patients diagnosed with NCDs will be
evaluated by GTC-AAPI health care workers (Saathi)
responsible for following up with the patients daily/weekly
to monitor the effectiveness, compliance, and possible side
effects of the prescribed plan of care. After the 3-month
interval has been completed, the patient will have another
in-person assessment by the physician and GTC-AAPI
Saathi for a physical exam. SRL India labs will repeat the
laboratory tests for follow-up. The patients will continue to
be monitored for improvement through physical
examinations and laboratory investigations at 3-6-month
intervals.

All NCD-positive patients in Phase 2 will be required to
implement the six pillars of lifestyle medicine into their
lives. These pillars include nutrition, avoiding addictions,
exercise, stress management, sleep, and maintaining social
relationships (8). The program will focus on implementing
these lifestyle changes into the lives of the villagers, which
will lead to an economically sustainable model by charging
patients the same amount as the local registered medical
practitioner charges.

Statistical Methods: Descriptive statistics of cross-
sectional data recorded from screening tests of six NCDs
were summarized with categorical variables. Frequency
counts were measured and presented as proportions
(percents). The Chi-square (X9 test of independence is the
appropriate statistical method to examine if two
categorical variables are independent or not. In other
words, this test indicates if two variables are or are not
related. The Chi-square test was used to compare NCDs
across males and females and identify associations. A two-
sided P value less than 0.05 was considered statistically
significant. Since large sample sizes may increase the
likelihood of a Type | error and not necessarily meaningful
results, Cramer’s V was used to measure the strength of
statistically significant associations between NCDs and
gender. Cramer's V ranges from 0 to 1 when testing
associations between two dichotomous categorical
variables and -1 to 1 when testing associations between
categorical variables with greater than two levels. In either
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case, values closer to 0 indicate smaller levels of effect.
These analyses will generate hypotheses and set the
foundation for further categorical and longitudinal
analyses in Phase 2 and Phase 3. SAS version 9.4 (SAS
Institute Inc., Cary, NC) was used to perform all statistical
analyses.

Results: By the end of September 2022, 5541 people were
screened for six NCDs in 51 villages across five states,
including Andhra Pradesh, Telangana, Gujarat, Himachal
Pradesh, and Karnataka. Hypertension was the most
prevalent of all the conditions, closely followed by anemia.
Age and Gender: The age of patients ranged from 4 to 100
years for females and 6 to 101 years for males. The mean
age for females was 50.2 years (SD=15.2) and 53.2 years
(SD=15.5) for males and the median ages were 50 years
and 55 years for females and males, respectively (Figure 3).
The study incorporated minors under the age of 18 who
belonged to households from which data of adult
participants were assessed. Our objective is to closely
observe and analyze the trends of chronic diseases and
health statuses during both Phase 2 and Phase 3.

A greater proportion of females were less than 30 years
(56.5%) and 30 to 50 years of age (55.0%) and a greater
proportion of males greater than 50 years old (55.3%)
(Figure 4).

Body Mass Index (BMI): Per the Asia-Pacific Classification
(APQ), 44-1% of females and 38:7% of males screened were
classified as obese (BMI > 25), 14:3% of females and
15-57% of males were overweight (BMI of 23— 24-9), and
13-:2% of females and 13-2% of men were underweight
(BMI < 18-5) (Figure 5a and Figure 5b) (9).The Chi-square
test indicated a significant difference in BMI among
females and males (P<.001). The Cramer's V of 0.06
indicates a small yet, noteworthy level of association
between BMI and gender. Under the WHO Classification,
15-9% of females and 10-22% of males were obese (BMI >
30), 28-2% of females and 28-5% of males were overweight
(BMI of 25-29-9), and 13-2% of females and 13-2% of males
were underweighted (BMI < 18-5). The Chi square test also
indicated a significant difference in BMI among females
and males (P < .001) according to WHO Classification. In
this case the Cramer’s V of 0.09 indicates the association
between BMI and gender approaching a medium level of
association (Figure 6a and Figure 6b) (9).
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Anemia: Adhering to the WHO definition, wherein of males were found to be anemic (10). This notable
hemoglobin levels < 12 g/dl in women and < 13 g/dl in  difference in proportions across gender supported by a
men are classified as anemia, 30-48% of females and 44-6%  significant Chi-square test (P<.0001) and a Cramer's V of
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Figure 7: Anemia (Cut-off values for Hb in Male <13 g/d|; . . ) o
Female <12 g/dl) Hyperlipidemia: As defined by the Mayo Clinic, a total

cholesterol (TC) level < 200 mg/dl is “normal,” a TC level
of 200-239 mg/dl is “borderline high,” and a TC level of
>240 mg/dl is "high.” Of all females screened, 22-8% had
borderline high, and 9-6% had high TC levels. In males,
22-9% had borderline high, and 9-3% had high TC levels
(13) (Figure 9). After inputting the values into Friedewald
Equation [TC - (TG/5) - HDL] for the accurate calculation
of LDL-C, we found that 59-:0% of females and 58:1% of
males had a true elevation of LDL >100 mg/dl (14). The

Diabetes Mellitus: An HbA1c > 6:5% was used to
demarcate those with diabetes mellitus. A value above
6-5% would indicate high levels of glycated hemoglobin
informing us of the elevated sugar levels (11). By this cur-
off point, 21-8% of women and 21-8% of men were found
to have elevated levels of HbA1c. No difference in the
proportion of females versus males with a HbA1c > 6.5 %
was further demonstrated with the Chi-square test (P>.05)

Figure 8). . . .
(Fig ) Chi-square test result was consistent with these
Diabetes observations (P>.05) (Figure 10).
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Figure 8: HbA1C Values (X-axis)

Hypertension: Systolic blood pressure (SBP) > 130 mmHg
and diastolic blood pressure (DBP) > 80 mmHg readings
were classified as hypertension. By this metric, 50-7% of
females and 57-9% of males screened were found to be
hypertensive (12). Although the Chi-square test was Lokioo Lot LoLEoo Lotbies
significant (P<.0001), the Cramer’s V of -0.07 suggests a - -
weak association between hypertension and gender
(Figure 9).

LDL

Figure 10: Total Cholesterol (mg/dl) and LDL (mg/dl)
Page 43
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Chronic Kidney Disease (CKD): According to the reference
range provided by Mayo Clinic, the normal range of serum
creatinine for men is typically 0-74 to 1-35 mg/dl, and for
women, it is 0-59 to 1-04 mg/dl. We measured creatinine
levels to identify any underlying kidney injury. Our results
showed that 45-1% of females and 22:0% of males had
elevated creatinine levels (15). These proportions are
reflected in a significant Chi-square test (P<.0001) and
indicate a moderate to strong level of association based
on Cramer’s V of 0.25. (Figure 11).

Creatinine
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T
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Figure 10. Serum Creatinine (mg/dl)

First Diagnosis by Age Group: The percentage of patients
diagnosed for the first time with anemia remained
relatively stable across the three age groups (31.0% to

35.9%). Elevated creatinine, an indicator for chronic kidney,
accounted for the largest percentage of a first diagnosis
for those less than 30 years old (36.8%). For those 30 to 50
years of age and greater than 50 years, an initial diagnosis
of elevated creatinine increased as did obesity levels
according to both the Asia-Pacific and WHO classifications.
Initial diagnosis of hypertension also increased to 47.7%
for those 30 to 50 years old and to 66.3% for those greater
than 50 years (Figure 12).

Comorbidities: Of those diagnosed with diabetes mellitus
(HbA1c > 6.5%), 64.5% were also hypertensive, 51.4% were
categorized as obese according to the Asia-Pacific
Classification (A/P), and 33.4% were categorized as
overweight according to WHO Classification. Close to 30%
of those with an HbA1c > 6.5% demonstrated border(line)
hyperlipidemia and elevated creatinine (Figure 13).

The distributions of hypertension, elevated creatinine,
border(line) hyperlipidemia, and high lipidemia were
consistent across both the overweight and obese
categories according to the Asia-Pacific and WHO
classifications. Hypertension was the most prevalent
comorbidity for those overweight or obese (57.4% to
65.1%) followed by elevated creatinine (31.2% to 36.0%)
and border(line) hyperlipidemia (21.0% to 28.7%) (Figure
14).
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Discussion: There has been a major epidemiological shift
in the disease burden from communicable diseases to
non-communicable diseases across the world. According
to the WHO, NCDs have claimed approximately 41 million
lives every year across the globe (16). In India, the
proportion of deaths due to NCDs has almost doubled
from 37-9% in 1990 to 61:8% in 2016 (16). Diseases that
were predominantly observed among the wealthy urban
populations are now increasingly seen in the villages of
rural India (18, 19). Changes in rural lifestyles, such as
nutrition, physical activity, tobacco and alcohol
consumption, et cetera, are further complicated by the lack
of adequate healthcare access, funding, and awareness of
diseases, influencing the evolution of the epidemic of
chronic diseases in these areas (20). Our study is a three-
phase Digitally Integrated Prevention and Management
program (DIPAM) initiated by the AAPI and executed and
designed by GTC. It was established to increase the
screening of non-communicable diseases and promoting
a technology-assisted hybrid model for better access to
prevention and management of these conditions in rural
India.

Our preliminary Phase | study has focused on screening for
six non-communicable diseases: obesity, diabetes mellitus,
hypertension, hyperlipidemia, chronic kidney disease, and
anemia. As per the Asian criteria for obesity classification,
our analysis demonstrates that 44-1% of women and 38-7%
of men are categorized as obese. In low and middle-
income countries, the rapid economic growth and
urbanization of rural areas have significantly influenced
lifestyle and dietary modifications resulting in a switch
from morbidity and mortality due to infectious diseases to
more complicated illnesses requiring long-term care (21).
According to the NFHS data, in rural areas, the prevalence
of obesity almost doubled in a decade, escalating
significantly from 8-6% in females and 7-3% in males during
the 2005-2006 census to 15% in females and 14-3% in
males in the 2015-2016 data (22). Being overweight or
obese are major risk factors associated with the
development of some of the most common NCDs like type
2 diabetes mellitus, hypertension, coronary heart disease,
and even some cancers.

Diabetes is one of the major health problems with an
increasing prevalence across the world due to changing
lifestyles. India is the most populous countries in the world
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and has the second-largest diabetic population. In 2019, it
was determined that 8:9% of India‘s population (77 million)
were diabetic by the International Diabetes Foundation.
The data from our study on the rural population suggest
that a proportion of 21-83% of women and 21-:84% of men
were diabetic (HbA1c >6-5%). A pooled statewide diabetes
prevalence analysis over the last three decades revealed
that it rose from a 2-4-5-8% range during 1990-1999 to
2:4% to 17-4% during 2010-2019 (23). Swaminathan et al
(24) in their study of a farming village in Tamil Nadu
reported that rural areas have a higher prevalence of pre-
diabetes compared to urban areas. This shift displaying a
greater prevalence in rural areas is likely due to
urbanization, which, along with positive development in
the villages, also caused significant changes in dietary
habits, including an increase in the consumption of fried
food and junk food in rural areas (24).

According to the latest guidelines of the American Heart
Association (AHA), we categorize patients as hypertensive
when the systolic and diastolic blood pressures are
consistently above 130 mmHg and/or 80 mmHg,
respectively. Elevated blood pressure or hypertension is a
leading cause of cardiovascular diseases and increased
mortality rates. In our study, we found 50-7% of the females
and 57-9% of the males were hypertensive, indicating that
it affected more than half of our target population. Many
people are unaware that this disease tends to progress
with no warning signs or symptomes. It is prudent to note
that hypertension can develop with other comorbid
conditions like obesity, diabetes mellitus, and dyslipidemia
with incidentally similar risk factors like unhealthy diets,
reduced physical activity, and an increase in tobacco and
alcohol use. A study conducted by Boro and Banerjee
reported a higher prevalence of 12:4% in undiagnosed and
1-7% untreated hypertension in rural areas compared to
urban areas where there were more undertreated cases (by
7-2%). These data suggest that the contributions of risk
factors in the development of hypertension are further
compounded by the lack of access to regular health care
in rural areas (25-28).

Upon performing a screening lipid profile as part of our
patient evaluation, we report that the total cholesterol was
determined to be borderline high in 22-8% of the women
and 22:9% of the men, and high in 9-6% in women and
9:3% in men, while 59:0% of the women and 58:1% men
were determined to have a true elevation of LDL (>100
mg/dl). Total cholesterol includes HDL, LDL, and other lipid
components, and elevated LDL is one of the common lipid
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abnormalities. In the ICMR INDIAB study, the analysis
revealed that 13-9% had hypercholesterolemia and 11-8%
of the population had high LDL-C. Although there were no
urban-rural differences, the common elements that
contributed to the development of hyperlipidemia in both
urban and rural areas are the female sex, sedentary
lifestyle, and other comorbid conditions like diabetes and
hypertension (29). These factors likely affected our study’s
target population, leading to an increase in the number of
hyperlipidemia cases.

Chronic kidney disease (CKD) is one of the leading non-
communicable diseases predominantly caused by diabetes
and hypertension. It can develop because of persistent
long-term kidney injury caused by conditions like diabetes,
hypertension, and repeated infections. Although the data
from our study showed that a higher proportion of
elevated creatinine levels was found in females (45-1%)
compared to males (22:0%), we must consider that their
baseline levels were not available to us for our assessment.
There could be other factors (like dehydration, increased
physical activity, infections, acute kidney injury,
measurement errors, laboratory cut-off ranges, et cetera)
that can cause an increase in creatinine levels. These
individuals were, therefore, recommended to follow up
with primary care physicians for further evaluation during
Phase 2. Previous studies have reported a higher
prevalence of CKD in women than men, which could be
explained by a greater life expectancy, increased likelihood
of repeated urinary tract infections, over-diagnosis of CKD,
reduced access to health care, et cetera. Although the
evaluation of the exact cause for the prominent difference
in prevalence is much more complex, physicians must take
great care in reducing overdiagnosis and overtreatment of
chronic kidney disease (30-32).

In our study, we found that 30-5% (<12 g/dl) of the women
and 44-6% (13g/dl) of men were anemic. The cause for
anemia can be multifactorial, viz., iron deficiency, B12
deficiency, folic acid deficiency, helminthic infections,
genetic causes, et cetera. The most common causes of
anemia are nutritional deficiencies. Previous studies have
shown a high prevalence of iron deficiency anemia in
Indian women. This is an important factor to consider when
we determine its implications on the maternal mortality
rate. To reduce nutritional deficiencies and the maternal
mortality rate caused by them, it is essential to implement
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good preventive care programs (33). Other nutritional
deficiencies are common in people from rural India due to
a vegetarian diet, which results in the reduced
bioavailability of vitamin B12. Although a vegetarian diet
does not necessarily represent an inadequate diet, it is
essential that we supplement appropriately with vitamin
B12 to ensure the prevention of deficiencies (34).

A major strength of the study is that, to the best of our
knowledge, this is one of the first to test the feasibility of a
hybrid model of care using a licensed medical practitioner
and digital platform to provide healthcare for people in
rural areas. One of the study's limitations is that the
representative study samples are from villages selected
based on the preferences of the sponsors. This could affect
the generalizability of the study. Additionally, due to
limitations in funding, we could not provide continuous
care during phase 1 of the study.

Future Considerations and Sustainability: In Phase
2, our initiative transitions from identifying chronic
diseases to implementing comprehensive care strategies
tailored to address them. We select specific villages for
focused intervention, conducting regular in-person
examinations and integrating telemedicine services to
ensure continuous access to healthcare. This phase
emphasizes the importance of proactive management and
early intervention, with dedicated healthcare workers
playing a crucial role in facilitating patient-doctor
interactions and promoting adherence to treatment plans.
By nurturing strong communication channels and
leveraging technology, Phase 2 aims to lay the groundwork
for sustainable healthcare delivery while addressing the
immediate needs of identified populations.

Phase 3 represents a transformative shift towards
community engagement and long-term sustainability.
Building upon the successes and insights gained from
earlier phases, we forge partnerships with public
enterprises to establish a fee-based, low-cost model for
healthcare consultations. This collaborative approach not
only enhances accessibility but also ensures financial
viability, enabling us to expand our reach and impact. By
integrating local healthcare providers and leveraging
lifestyle medicine principles, Phase 3 aims to empower
individuals to take ownership of their health while
addressing the root causes of chronic diseases. Through
education, prevention, and holistic management
strategies, we seek to create a lasting legacy of improved
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health outcomes and enhanced well-being within rural
communities.

By providing a more nuanced depiction of Phase 2 and
Phase 3, we can better convey the depth and significance
of our ongoing efforts to revolutionize healthcare delivery

and promote sustainable change. The Hybrid clinic process
involves telemedicine and in person visits and we named it
as DIGITAL INTEGRATED PREVENTION AND
MANAGEMENT PROGRAM(DIPAM): Which in Telugu
language signifies light: Bringing light through healing
hands. Please see below for the clinic process (Figure 15).

Conclusion:

SCREENINGDONE WITH LAB TESTS
IN VILLAGE

POSITIVE PATIENTS FORNCDs
WILLHAVE A CHART IN EMR

MBBS/MD DOCTORWILL
PHYSICALLY SEE THE PATIENT IN
PERSON IN THE VILLAGE

MD/MBBS DOCTORWILLDO
TELEMEDICINEVISIT MONTHLY
AND DOCUMENT IN EMR

GTC-AAPISAATHI WILLFOLLOW UP
WEEKLY WITH THE PATIENT AND
MONITOR
EFFECTIVENESS,COMPLIANCE,SIDE
EFFECTS

MEDICATIONS AND HEALTH
EDUCATION GIVEN TO PATIENT ON
DISEASE AND MEDICATIONS

PATIENT CAN CALL DIGITAL CLINIC
DAILY EVENING(6-8) FORANY
MEDICALISSUES

MD/MBBS DOCTORWILLSEE IN
PERSON ONCEIN 3 MONTHSALONG
WITH AAPI-GTCSAATHI

LABS WILL BE REPEATED AND
MONITORINGDONEIN 3-6 MONTHS

Figure 15: Digital Integrated Prevention and Management Program (DIPAM)

This study evaluated the feasibility of a

unique healthcare needs. Due to the challenges of

hybrid healthcare delivery model and identified gaps and
concerns in providing efficient patient care. It also showed
that by leveraging a public-private partnership, primary
care can be delivered through a combination of digital
platforms and in-person, which is potentially the future of
healthcare. Furthermore, this model allows for the
introduction and implementation of lifestyle modifications
for rural patients, which could reverse chronic diseases.
This study is of considerable significance as it endeavors to
establish a groundbreaking healthcare delivery approach
in hard-to-reach, rural communities, which has not been
previously explored. In addition, there is a pressing need
for the development of annual preventive check-up
guidelines tailored toward rural populations and their
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accessing healthcare in remote areas, many rural residents
may not receive regular checkups and preventive care. This
can lead to undiagnosed health issues and a higher risk of
chronic diseases. By tailoring guidelines and promoting
regular checkups for rural populations, healthcare
providers can help identify health concerns early and
implement appropriate interventions. This is particularly
important given the higher rates of chronic diseases, such
as obesity and diabetes, in rural areas. By improving access
to preventive care and addressing the unique health needs
of rural populations, this hybrid healthcare delivery model
has the potential to improve health outcomes and reduce
healthcare disparities. It is imperative that we create Indian
Preventive Services Task Force guidelines (IPSTF) based on
evidence similar to the United States Preventive Services
Task Force (USPSTF) guidelines to help clinicians and
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healthcare providers implement preventive strategies and
improve the overall health of the rural Indian communities.
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