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This study presents a comprehensive statistical analysis of medical facilities provided by Government
in Satara district, aiming to provide insights into the healthcare infrastructure and accessibility in the
geographical region. The Satara district is a located in the state of Maharashtra, India, encompasses
diverse geographical and demographic characteristics, making it imperative to understand the
distribution and adequacy of medical resources. Key Statistical Indicators such as the number of
healthcare facilities per capita, bed capacity, availability of medical staff, and infrastructure are
analyzed to assess the overall healthcare provision in Satara district. Moreover, the study evaluates
the geographical distribution of medical facilities to identify potential gaps and disparities in
healthcare access, particularly in rural and remote areas. The findings of this study contribute
valuable insights for healthcare policymakers, practitioners, and stakeholders to formulate targeted
interventions and policies aimed at enhancing the quality and accessibility of healthcare services in
Satara district. By addressing the identified gaps and leveraging existing resources effectively, it is
envisaged that the overall health outcomes and well-being of the population in Satara district can be
significantly improved. It will be fide out the role of medical facilities in human development index.
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1. Introduction

Health is a fundamental human right and a
cornerstone of human welfare. It is essential for
human resource development and the creation of a
healthy society that can contribute effectively to
overall progress (Mahata & Sharma, 2017). The
World Health Organization (WHO) define health as
"a state of complete physical, mental, and social
well-being, and not merely the absence of disease
or infirmity." Good health is not only a means to an
end but also an end in itself. However, evidence
suggests that ill health disproportionately affects the
poor, who often lack adequate insurance to protect
themselves against health risks. This reinforces the
link between poverty and poor health (Bhupender
Sing, 2004). Economic development often leads to
regional disparities in various aspects of human
well-being, including health. No state or district can
be considered entirely developed due to differences
in physical, economic, social, and political
conditions. These disparities are evident in the
health sector, where the spatial distribution of
healthcare facilities is often imbalanced. Regional
disparities persist across various levels in India,
including states, districts, and even tehsils.
Analyzing regional disparities in healthcare facilities
helps administrators, policymakers, and planners
identify areas with varying levels of development.
This knowledge is crucial for understanding the
specific requirements of different regions and
addressing regional imbalances to achieve balanced
development across all dimensions and regions
(Kumar, 2019). The Health Index is a crucial tool in
modern India for assessing and improving
healthcare outcomes, promoting accountability, and
supporting policy formulation (Peters et al.,2008) It
provides a comparative analysis of health indicators
across states, helping identify gaps and drive
equitable healthcare initiatives. By highlighting
disparities, the index encourages focused
interventions for underperforming regions and
marginalized communities, reducing inequalities in
access and quality. It supports economic growth by
fostering a healthier and more productive
workforce, aligning with India's demographic
dividend. Additionally, it plays a vital role in
pandemic preparedness by evaluating the resilience
and readiness of healthcare systems (Levesque et
al., 2013). The Health Index also boosts innovation
and investment in healthcare infrastructure, drawing
private and international collaboration.

With growing emphasis on digital health initiatives
like the Ayushman Bharat Digital Mission, the index
serves as a benchmark for integrating technology
into healthcare delivery. Overall, the Health Index is
indispensable in guiding India toward achieving
universal health coverage and ensuring the well-
being of its citizens (Pillay & Maharaj, 2013).

2. Study Area

Satara is a district in the Indian state of
Maharashtra. It covers an area of 10,480 square
kilometers, which constitutes 3.40% of
Maharashtra's total land area. Geographically, it lies
between 17°10'N and 18°11'N latitude and 73°33'E
and 74°54'E longitude. The Sahyadri range, a part
Satara district, nestled on the Western Ghats,
extends north-south along its western border,
separating it from Ratnagiri district. Situated on the
western Deccan Plateau, it lies within the Krishna
and Bhima river basins. Satara is bordered by Pune
district to the north, Solapur district to the east,
Sangli district to the south, Ratnagiri district to the
west, and Raigad district to the north-west
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Map No 1: Location Map of Satara District

3. Objectives

1. Create an index to quantify the disparities in
healthcare facilities across different tehsils within
the study area.

2. To classify tehsils within Satara district as
developed, moderately developed, or
underdeveloped based on their healthcare facilities,
using the developed Health Facility Index.

4. Research Methodology

The Health Facility Index (HFI) is a proposed
measure to evaluate the accessibility and capacity
of healthcare services in a region.
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Accessibility to a well-distributed network of
facilities such as clinics, hospitals, maternity homes,
and primary care centers is crucial for ensuring
timely medical attention and effectively addressing
health concerns (Roy, 2008). Geographically
disadvantaged areas like Satara, with rugged terrain
and dense forests, face challenges in maintaining
physical accessibility to healthcare. The HFI helps
assess whether the minimum required facilities,
proportionate to population density, are available in
such areas. It considers various healthcare
institutions, including government  hospitals,
dispensaries, primary health centers (PHCs), sub-
centers, and private clinics, recognizing their
differing capacities to serve populations. For
instance, hospitals, PHCs, and nursing homes may
cater to 10,000 people each, while dispensaries and
sub-centers serve smaller groups (Census of India,
2011). This structured approach ensures the
adequacy of health services and identifies gaps,
aiding in targeted interventions to enhance
healthcare delivery.

Study Area and Population: The study focuses on
the Satara district, Maharashtra, which had a
population of 3,298,086 in 2021, distributed across
11 tehsils. Key population statistics, including
density and literacy rate, were analyzed to
understand healthcare demand.

Table 1: Population of Satara District 2021

Tehsil . Dgg;; ;on Percentage
Mahabaleshwar 81.925 2.50%
Wai 2,19.729 6.70%
Khandala 1.49 886 4.54%
Phaltan 375,583 11.38%
Man 2.45 208 7.43%
Khatav 2,95.169 8.94%
Koregaon 2.81.843 8.54%
Satara 5.67.078 17.19%
Jawali 1,14.838 3.48%
Pathan 3,23.022 9.79%
Karad 6,43.805 19.52%
Total 32.98.086 100%
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Health Facility Index: The Health Facility Index is
computed for various health components such as
Health Center Access, Doctor Availability, Beds
Availability in Hospitals, Achievement in Polio
Immunization and Availability of Family Planning
Centers are computed as follow.

Number of Immunized Children Jxlml B B [ Number of Centers J 5

Polio Immunization= —
3 No.of Child aged 0-6

Total Population

Number of Health Facilities

Health Center Access = -
Total Population

JxAs sumed Population Served

"Number of Health Facilities

Health Center Access= -
Total Population

]\'As sumed Pepulation Served

Data Normalization: Data normalization scales
values to a uniform range, ensuring comparability
across tehsils regardless of size or resources. It
eliminates scale bias, highlights relative
performance, and allows fair evaluation.
Normalization enables accurate weighting and
aggregation in indices, ensuring balanced results.
This process simplifies identifying strengths and
gaps, aiding informed decisions and policy
interventions.

The Steps to calculating the Normalized Value &
Health Facility Index (HFI) are as follow:

Step-by-Step:

Step 1: Normalize the Data:-

" 7. : b
L :! Actual Val ue for Teh sil .
| Maximum Va e Across All Tehsil s )

Step 2: Assign Weights

Weights can be assigned based on the importance
of each indicator to the health system

Weight= %: 0.11
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Step 3: Multiply Normalized Values by Weights Health  Facility Index(HFI) = X (Weighted

. . Normalized Values)
Step 4: Sum the Weighted Normalized Values

Table 2: Population of Satara District 2021

Mahabaleshwar  |0.29 0.13 0.16 0.21 0.26 0.12 0.21 [0.05 0.16 0.18
Wai 0.33 0.31 0.19 0.29 0.43 0.14 0.13 [0.12 0.19 0.23
Khandala 0.88 0.58 0.30 0.29 0.34 0.28 0.51 [0.14 0.30 0.40
Phaltan 0.19 0.27 0.53 0.50 0.54 0.39 0.17 |0.25 0.53 0.37
Man 0.96 0.78 0.40 0.43 0.54 0.31 0.37 [0.14 0.40 0.47
Khatav 1.00 0.85 0.58 0.64 0.63 0.34 0.49 [0.24 0.58 0.59
Koregaon 0.94 0.76 0.65 0.50 0.55 0.23 0.44 0.20 0.65 0.54
Satara 0.66 0.95 0.88 0.86 0.72 1.00 1.00 |[1.00 0.88 0.87
Jawali 0.94 0.34 0.28 0.36 0.38 0.11 0.23 [0.06 0.28 0.33
Pathan 0.62 0.81 0.88 0.93 0.98 0.30 0.41 [0.19 0.88 0.66
Karad 0.44 1.00 1.00 1.00 1.00 0.56 0.48 [0.41 1.00 0.76

This suggests that healthcare facilities in the Satara
district are mainly concerted in Satara and Karad

5. Regional Analysis of

Healthcare Infrastructures while the situation in the remaining Tahsils is

unsatisfactory. Particularly, Wai, Man, Jawali,
The collective Health Facility Index resolute for the Khandala and Mahabaleshwar show a very poor
eleven Tahsils of Satara district presents a very state of the healthcare sector.

diverse picture. Besides Satara and Karad Tahsils,
all the other Tahsils show a Health Facility Index
below 0.75.

Table 3: Satara District Availability of Medical Facility & Health Facility Index

Tehsil Hospitals Dispensaries Maternity & PHC Sub- Doctors Beds Polio Family Welfare HFI
Nursing Homes Centers centers Immunization Centers

Mahabaleshwar  [0.41 0.33 0.55 0.32 0.35 0.31 1.67 [0.11 1.3 0.18
Wai 0.55 0.37 0.36 0.28 0.35 0.35 0.59 [0.19 0.9 0.23
Khandala 1.47 0.64 0.67 0.27 0.29 0.32 2.16 [0.16 1.7 0.40
Phaltan 0.82 0.54 0.71 0.36 0.29 0.34 0.88 ]0.12 1.2 0.37
Man 1.34 0.62 0.69 0.24 0.29 0.28 0.96 [0.10 1.4 0.47
Khatav 1.36 0.56 0.85 0.30 0.28 0.26 0.97 [0.15 1.7 0.59
Koregaon 1.46 0.52 0.99 0.25 0.26 0.19 1.01 [o.12 1.0 0.54
Satara 1.69 0.62 0.87 0.31 0.27 0.53 1.13 [0.31 1.6 0.87
Dawali 1.37 0.57 1.04 0.44 0.44 0.21 1.06 [0.10 1.5 0.33
Pathan 0.92 0.48 0.93 0.40 0.40 0.21 0.81 [0.10 2.4 0.66
Karad 1.53 0.60 0.87 0.46 0.30 0.46 1.48 [0.11 1.6 0.76
Availability of Hospitals Availability of Dispensaries
Considering the availability of hospitals per 10,000 Considering the availability of Dispensaries per 1000
population in Satara district, the average availability population in Satara district, the average availability
of hospitals is 1.90 and the highest availability in of Dispensaries is 0.53 and the highest availability
Satara, Karad, Khandala, tehsils and the lowest in Khandala, Satara, Man, Karad tehsils and the
availability is in Wai, Mahabaleshwar, and Phaltan lowest availability in the Mahabaleshwar, Wai,
tehsils. In the Man, Khatav, Koregaon & Jawali Tesils Pathan tehsils. In the Khatav, Koregaon & Jawali
are medium availability of hospital per 10000 Tesils are medium availability of Dispensaries per
populations. 1000 population.
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Graph 2: Satara District Availability of Medical
Facility & Health Facility Index

Availability Maternity and Nursing Homes

Considering the availability Maternity and Nursing
homesper 10,000 population in Satara district, the
average availability Maternity and Nursing homesis
0.77 and the highest availability in Jawali, Korgaon,
Pathan ,Satara and Karad tehsils and the lowest
availability is in Wai, Mahabaleshwar, and Khandal
tehsils. In the Man, Khatav, Koregaon & Jawali Tesils
are medium availability of Maternity and Nursing
homes per 10000 population.

Availability of PHC

Considering the availability of of PHC per 10,000
population in Satara district, the average availability
of of PHC 10,000 population is 0.33 and the highest
availability in Karad, Jawali and Pathan tehsils and
the lowest availability in the Man, Khandala and Wai
tehsils. In the Phaltan, Satara and Khatv Tesils are
medium availability PHC per 10,000 populations in
Satara district.

Availability of Sub Centers

Considering the availability of Sub centre per 2000
population in Satara district, the average availability
of Sub centre per 2000 population is 0.32 and the
highest availability in Jawali, Pathan, Wai and
Mahabaleshwar tehsils and the lowest availability in
the Koregaon, Satara, Khataw tehsils. In the
Khandala, Phaltan and Man Tesils are medium
availability of Sub centre per 2000 population.

Availability No of Doctors

Considering the availability No of Doctors per 1000
population in Satara district, the average availability
of hospitals is 0.31 and the highest availability in
Satara and Karad tehsils and the lowest availability
of doctors in the Koregaon, Jawali and Pathan
tehsils.

In the Mahabaleshwar, Wai and Phaltan Tesils are
medium availability No of Doctors per 1000
population.

Availability No of Beds

Considering the availability No of Beds per500
population in Satara district, the average availability
of Beds is 1.15 and the highest availability in
Khandala, Mahabaleshwar and Karad tehsils and the
lowest availability No of Beds in the Wai, Pathan and
Phaltan tehsils. In the Koregaon, Jawali and Satara
Tesils are medium availability No of Beds per 500
populatio.

Achievements in Polio Immunization

Regarding polio immunization in Satara district, this
research has shown that polio vaccination is being
effectively implemented in all tehsils in the 0 - 6 age
group, however, being the district headquarters,
Satara tehsil has recorded the highest number of
polio immunization and average immunization rate
of Satara district has 0.14, while the lowest
immunization rates are in Jawali, Pathan, Man and
Mahabaleshwar tehsil of Satara district.

Availability of Family Welfare

Considering the family Welfare centers in Satara
district, 1.48 family Welfare centers per 20000
population are available in Satara district, the
highest availability of family welfare centers is in
Pathan, Khatav, Satara and Karad tehsil have more
than average availability of family welfare centers
while the lowest availability in the Koregaon and
Phaltan tehsils of satara district.

Health Facility Index (HFI)

Health Facility Index (HFT)
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Graph 3: Overall Health Facility Index (HFI)

1. Less Developed (< 0.50)

Tehsils with an HFI score below 0.50 are categorized
as "less developed" in terms of health care. This
category includes Mahabaleshwar (0.18), Wai
(0.23), Khandala (0.40), Phaltan (0.30), Man
(0.47), and Jawali (0.33).
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These tehsils exhibit significant deficiencies in
health center density, particularly a severe shortage
of hospitals in Mahabaleshwar, Wai, and Phaltan.
Additionally, the availability of doctors and hospital
beds is extremely limited. The outlook for polio
immunization programs in these areas is also bleak.
Consequently, these tehsils remain categorized as
"less developed" in terms of healthcare
infrastructure and services.

2. Medium Developed (0.50-0.60)

Tehsils with an HFI score between 0.50 and 0.60 are
categorized as "Medium Developed" in terms of
healthcare. This category includes Koregaon (0.54)
and Khatav (0.59). While these tehsils are classified
as "Medium Developed," they still exhibit significant
shortcomings in healthcare infrastructure. Notably,
health center density is quite low, and the
availability of doctors, particularly in Koregaon and
Khatay, is insufficient. Additionally, the availability of
hospital beds is limited, and the outlook for polio
immunization programs is not promising. Therefore,
despite their "Medium Developed" classification,
these tehsils require substantial improvement in
healthcare services to meet the needs of their
populations.

3. Moderately Developed (0.60-0.70)

Tehsil with score 0.60 to 0.70 measured as
‘Moderately developed’ terms of health facility
situation. Tehsil in these categorie is Pathan (0.66)
dispensaries, Polio immunization density shows very
poor figures. But Very good condition in especially,
availability of beds, Maternity and nursing homes in
Pathan. Pathan is moderately developed category of
health care facilities in satara district.

4. Developed (0.70 and above)

Tehsils with an HFI score above 0.70 are
categorized as "Developed" in terms of healthcare.
This category includes Karad (0.76) and Satara
(0.87), the district headquarters.The Satara tehsil
ranks first in terms of healthcare facilities due to its
high accessibility, availability of beds and health
centers, and a relatively smaller population. Karad
tehsil, with an HFI of 0.76, ranks second. Its well-
connected transportation network contributes to its
strong healthcare infrastructure. Both tehsils
demonstrate a good availability of hospitals,
dispensaries, maternity and nursing homes, and
doctors. Hospital bed capacity is also adequate.
However, to further improve healthcare, especially
to enhance healthcare in rural areas, the number of
primary health centers and sub-centers should be
increased.

Map 2: Tehsil wise Health Facility Distribution

6. Conclusion

The present study reveals significant spatial
disparities in the distribution and quality of
healthcare facilities across the Satara district. Using
the Health Facility Index (HFI) as a composite
measure, tehsils were classified into four categories:
Less Developed, Medium Developed, Moderately
Developed, and Developed. The analysis
underscores the following key findings:
= Less Developed Tehsils (e.g., Mahabaleshwar,
Wai, Phaltan) suffer from critical shortages in
hospitals, doctors, and hospital beds. These
areas show alarmingly low access to even basic
healthcare services and immunization coverage.

= Medium Developed Tehsils (Koregaon,
Khatav) show marginal improvement but still
face substantial gaps in healthcare
infrastructure and service delivery.

= Moderately Developed Tehsil (Pathan)
exhibits a mixed profile with good availability of
maternity facilities and beds, yet shows
underperformance in preventive services such
as immunization.

= Developed Tehsils (Satara, Karad) benefit
from superior infrastructure, better accessibility,
and availability of medical professionals.
However, there remains room for improvement,
especially in rural outreach and primary care
coverage.
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To reduce disparities in healthcare access across
Satara district, targeted infrastructure development
must prioritize the establishment of hospitals,
dispensaries, and maternity homes in less and
medium-developed tehsils. Strengthening human
resources through equitable recruitment and
deployment of doctors and nurses is essential.
Expanding the network of Primary Health Centers
(PHCs) and Sub-Centers, especially in remote
regions, will improve service delivery. Mobile and
telemedicine services should be deployed to reach
hilly and isolated areas. Additionally, robust
transport and referral systems, along with regular
monitoring using HFI metrics, will ensure continuous
progress and equitable healthcare for all.
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