
Vol.: (0123456789)
1 3

GeoJournal (2023) 88:3163–3181 
https://doi.org/10.1007/s10708-022-10798-y

Analysis of spatial patterns and driving factors of domestic 
medical tourism demand in North East India

Tanmoy Biswas  · Anu Rai 

Accepted: 14 November 2022 / Published online: 30 November 2022 
© The Author(s), under exclusive licence to Springer Nature B.V. 2022

major contributor to the domestic medical tourism 
segment of northeast India. Five major demand fac-
tors namely, super-specialized infrastructure, access 
to medical care information, cost-savings, quality of 
care, and treatment availability within minimum dis-
tance and time were found to be suitable in explain-
ing the medical tourism from northeast India. This 
study is unique in the field of medical tourism that 
attempts to measure the degree of association among 
medical tourism generating regions at a micro-scale. 
Results indicate the strong spatial effect, and noted 
that domestic medical tourism demand is localized in 
nature that is highly controlled by the physician refer-
ral system, patient preferences and choices, and avail-
ability of financial and logistical support with flexible 
health insurance schemes.

Keywords Domestic medical tourists; GIS-based 
approach · Place of origin · Spatial clustering · South 
Asia; tourism demand

Introduction

Traveling to access medical care to non-local facili-
ties within the jurisdictional territory of the nation 
or country (Burns, 2015), contributes to the largest 
sphere of the medical tourism demand on the global 
scale (Hudson & Li, 2012). Regional disparity in 
healthcare services, urban-biased in healthcare infra-
structure development, and increasing consumerism 
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in accessing the tertiary healthcare infrastructure are 
cited as the most relevant factors behind the prac-
tice of domestic medical tourism (Cohen, 2010). 
Domestic medical tourism is cited as the viable solu-
tion in response to the healthcare disparity in third-
world countries (Biswas & Rai, 2022). Cohen (2010) 
believes that domestic medical tourism will signifi-
cantly rise in the countries like India, Malaysia, Thai-
land, and China. In fact, as a viable tool of health-
care reform, domestic medical tourism is widely 
promoted across the globe. Countries like the USA 
(Nwachukwu et  al., 2015), Australia (Tham, 2018), 
Germany (Salm & Wübker, 2019), Italy (Manna et. 
al., 2020), and China (Chia & Liao, 2020) have suc-
cessfully implemented national-level initiatives to 
promote the domestic medical travel.

Acknowledgement of domestic medical tourism 
as a double-edged tool of healthcare reforms and rev-
enue generator for the regional economy has recently 
drawn the attention of academia (Tham, 2018). Few 
scholars have carried out empirical research to inves-
tigate the profile, motivations, and experience of 
domestic medical tourists to understand the nature of 
domestic medical tourism demand from the perspec-
tive of consumer of the services (Biswas & Rai 2022; 
Manna et. al., 2020; Rouland & Jarraya, 2020). How-
ever, measuring geographical and spatial effects on 
domestic medical tourism demand is highly ignored 
in the existing literature. Perhaps, it is imperative to 
understand the geographies of medical tourism.

Many research studies have explored the geo-
graphical and spatial clustering of tourism demand 
and argued that studying the spatial pattern of tour-
ism demand yields more valuable results and can 
provide a scientific and empirical reference to local 
governments, tourism planners, and administrative 
units regarding resource allocation and infrastructure 
development (Ma et al., 2022). Deng and Athanaso-
poulos (2011) incorporated spatiotemporal dynamics 
into an Australian domestic tourism demand model 
study. Yang and Zhang (2019) found that spatio-tem-
poral models have a significantly enhanced effect on 
the domestic tourism demand forecasting in China. 
Similar social psychology, tourism demand, travel 
patterns, and spatial preference are noted for the tour-
ists originating from the same region (Ma et al., 2022; 
Massidda & Etzo, 2012). Although, the analysis of 
spatial patterns of domestic tourism demand has 
gained scholarly attention, to our knowledge no study 

contemplates the same in exploring the niche demand 
of medical tourism. To fill this knowledge gap, this 
research aims to explore the spatial patterns and driv-
ing factors of domestic medical tourism demand in 
the South Asian region. The study uses the empirical 
data acquired from the primary surveys on domes-
tic medical tourists (DMTs). Spatial, demographic, 
and trip profile data of traveling patients are further 
analyzed to unwrap the medical tourism demand fac-
tors in South Asia by adopting a case study on Indian 
DMTs originating from northeastern region. The 
countries of South Asia include Pakistan, Afghani-
stan, Bangladesh, Bhutan, India, the Maldives, and 
Bangladesh. Each country in this incredibly diverse 
region has very distinct populations, developmental 
stages, and health metrics. Despite nation-specific dif-
ficulties, regional problems with the health system’s 
operation are commonly shared (UNICEF, 2021), 
such as the accessibility of services in terms of geog-
raphy, the availability of essential medicines and 
supplies, a lack of funding for the sector (Sengupta 
et al., 2018), the unequal distribution of health work-
ers between the public and private sectors, out-of-
pocket expenses for their services (Kumar, 2019), and 
need-based regional medical travel (Biswas & Rai, 
2022). In fact, in South Asia, domestic medical tour-
ism is a solution to need-based medical travel through 
which chronic and everyday healthcare needs are met 
(Ormond & Sulianti, 2017). Domestic medical tour-
ism is also acknowledged as the undisputed driver 
of healthcare development. Few studies provide a 
unique example of enhanced service expansion and 
capacity building where medical tourism has changed 
the health landscape of city and repositioned its exist-
ence in the global healthcare market (Rai, 2019).

India not only serves as a popular medical tour-
ism destination for its South Asian neighbours, but 
it also represents the particular traits of the region’s 
medical tourism system, in which the majority of 
local medical travel is need-based (Khan et  al., 
2017). As a worldwide player in medical tourism, 
India’s medical tourism system has piqued the 
interest of academics (Collins et  al., 2019), yet a 
significant portion of domestic medical tourism 
demand remains unexplored (Chakrabarti & Tata-
varthy, 2019). We select the northeast region of 
India to pursue the present study. The unique socio-
economic territory of Northeast India (Dikshit & 
Dikshit, 2014) contributes to the major segment of 
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domestic medical tourism in India (Chakrabarti & 
Tatavarthy, 2019) and represents unique domestic 
medical tourism generating region of South Asia, 
where most of the medical travel is need-based 
and driven by restrictive conditions (Khan et. al., 
2017). DMTs are present in almost all of India’s 
major cities (NCDIR, 2017). We chose the met-
ropolitan city of Kolkata as the domestic medical 
tourists’ destination for northeastern patients to 
conduct our case study given the importance of 
source–destination proximity in destination selec-
tion (Mishra & Bansal, 2017) and the city’s sig-
nificant contribution to luring domestic medical 
tourists from the region (Biswas & Rai, 2022). We 
include primary domestic medical tourists’ surveys 
of those who are visiting Kolkata.

Research objectives and hypotheses

This study attempts to analyse domestic medical 
tourism demand, geographical direction, distribu-
tion, clustering, and spatial heterogeneity using 
empirical data from northeastern domestic medical 
tourists (DMTs) arriving in Kolkata. The country 
of origin has a considerable impact on the travel 
motivations of medical tourists at the national 
level (Jaapar et  al., 2017). However, how various 
medical travel motivations are constructed within a 
country’s national boundaries of similar geographi-
cal and need-based context, has received little 
attention in academia (Biswas & Rai, 2022). This 
research is intended to fill this information gap. We 
intend to test the following hypotheses based on 
our existing knowledge of domestic medical tour-
ism in South Asian context:

H1 Demand for medical travel is not randomly dis-
tributed across the northeastern states.

H2 Medical tourism demand is  clustered  in the 
northeastern states.

H3 Geographical location significantly affects the 
demand and travel motivations for domestic medical 
tourism in northeastern states.

Literature review

Geography of domestic medical tourism

Domestic medical tourism includes the act of travel to 
access medical care to non-local facilities within the 
jurisdictional territory of the nation or country (Hud-
son & Li, 2012). The practice of intra-bound medi-
cal tourism or domestic medical tourism is on the 
rise worldwide where a significant share of the medi-
cal tourism industry is occupied by domestic buy-
ers (Tham, 2018). The prevalence of such practices 
is assumed to be contributed by the availability of 
medical specialists, decreased waiting time, advanced 
medical care, lower cost of complex medical proce-
dures, and availability of individual insurance cov-
erage (Keckley & Underwood, 2008). In the United 
States, more employers and insurers are encouraged 
through financial assistance to opt for treatment 
within the USA (Kwong et  al., 2019). NSSO 72nd 
round states that in India, 90 overnight trips per 100 
rural tourist households and 51 overnight trips per 
100 urban tourist households were undertaken from 
June 2014 to Jun 2015 with the leading purpose of 
health and medical (Chakrabarti & Tatavarthy, 2019). 
In Italy, more than 80% tourists are domestic health 
tourists (Manna et. al., 2020). China (Chia & Liao, 
2020), Australia (Tham, 2018), Germany (Salm & 
Wübker, 2019), Indonesia (Ormond et al., 2017), and 
many other countries have been promoting domes-
tic medical travel on a national scale. Despite the 
enormous effects of domestic medical tourism on 
the medical tourism industry, academic research on 
the spatiality of domestic medical tourism demand 
is still lacking. Many academic studies have focused 
on the characteristics and demand of international 
medical tourists (Collins et  al., 2019; Medhekar & 
Wong, 2020); nevertheless, it is necessary to exam-
ine the geographical characteristics of domestic medi-
cal tourists in order to comprehend the geography of 
medical tourism.

Domestic medical tourism demand

Scholars have attempted to identify the geographical 
and spatial clustering of domestic tourism demand. 
Spatio-temporal models found enhanced effect on the 
domestic tourism demand forecasting in China (Yang 
& Zhang, 2019). Ma et al. (2022) have applied spatial 
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pattern analysis and predicted the provincial tourism 
demand in China. Deng and Athanasopoulos (2011) 
incorporated spatiotemporal dynamics into an Aus-
tralian domestic tourism demand model study. How-
ever, to our knowledge, no scholarly attempts have 
been made in exploring the geographical and spa-
tial clustering of domestic medical tourism demand, 
exclusively in context of South Asia. Perhaps, stud-
ying the spatial pattern of tourism demand yields 
more valuable results and can provide a scientific and 
empirical reference to local governments, tourism 
planners, and administrative units regarding resource 
allocation and infrastructure development (Ma et  al. 
(2022). This study aims to fill this gap and from the 
perspective of micro-planning. It attempts to analyse 
the clustering, geographical direction, and heteroge-
neity of the domestic medical tourism demand in the 
context of third world adopting a case study of north-
east India, where medical tourism is need-based geo-
graphical phenomenon (Khan et. al., 2017).

Spatiality of travel motivation

“Travel motivation is the inner state of a person, or 
certain needs and wants of the tourists that can be 
considered as one of the most important psychologi-
cal influences of tourist behaviour” (Bhattacharya & 
Kumar, 2017, 443). Exploring factors motivating the 
medical tourism movement is the core focus of the 
available pieces of literature. Research has focused 
extensively on the push and pull elements of medi-
cal tourism decision-making (John & Larke, 2016). 
Diverse socio-demographic and health characteristics 
of individual visitors (John & Larke, 2016; Fetscherin 
&  Stephano, 2016); geographic inequalities in the 
delivery of healthcare services (Ngaihte et al., 2019); 
regional variations in timely access to care (Croome 
et  al., 2015); inter- and intra-regional level physi-
cian referral systems (Salm & Wübker, 2019); and 
variances in health insurance benefits (Kwong et al., 
2019); the developing online market for medical care 
services (Turner, 2012); and presence of a geographi-
cally proximate medical tourism destination (Mishra 
& Bansal, 2017) are commonly cited travel motiva-
tors. Academics have frequently discussed how travel 
intentions or motivations differ among countries 
(Lunt et  al., 2016; Jaapar et. al., 2017; Rai, 2019). 
However, there have been few scholarly endeavours 
done at the micro level (Balia et al., 2018; Han et al., 

2018; Rouland & Jarraya, 2020). This study empiri-
cally investigates the geographic disparities in the 
travel motive of DMTs and decision-makings delving 
down at state level geographical linkages, acknowl-
edging the significance of demarcating medical tour-
ism demand at the micro-scale that is essential for 
understanding the geographies of medical tourism.

Study area

To address our research aim, we have selected the 
northeastern states of India (Fig.  1). Chakrabarti 
and Tatavarthy (2019) investigate the geography of 
medical travel in India and discover that residents in 
the northeastern region have a higher share of out-
of-state destination choices for medical travels. The 
northeastern area of India is one of the poorest and 
most backward regions due to its geographical, cul-
tural, and political sensitivity. It consists of eight 
states: Arunachal Pradesh, Assam, Manipur, Megha-
laya, Mizoram, Nagaland, Sikkim, and Tripura, 
occupies 7.9% of India’s total land area and is home 
to 8 million people (3.9% of the country’s popula-
tion). Rural areas are home to more than 80% of the 
population (NECS 2016). The northeastern region of 
India’s health sectors frequently identifies concerns 
such as impassable hilly terrain, limited access to 
healthcare facilities, a lack of medical professionals, 
a high prevalence of vector-borne infectious disease, 
a high incidence of cancer, and other lifestyle mala-
dies (Dev et al., 2015; Goswami, 2010; Ramashankar 
& Sharma, 2015;). According to the Indian Council 
of Medical Research, the majority of patients from 
northeastern states rely on medical facilities that are 
located outside (NCDIR (National Centre for Disease 
Informatics and Research), 2017). To receive treat-
ment for their ailments, thousands of patients from 
the North-East states come to different Indian metrop-
olises (Ngaihte et  al., 2019). We select the metro 
city of Kolkata given the importance of source–des-
tination proximity in destination selection (Mishra 
& Bansal, 2017) and the city’s significant contribu-
tion to attracting domestic medical tourists from the 
region (Biswas & Rai, 2022).

Kolkata is the capital of West Bengal and the 
gateway to Eastern India. At the time of the 2011 
Census, Kolkata had a population of 44,96,694 



3167GeoJournal (2023) 88:3163–3181 

1 3
Vol.: (0123456789)

people, with a density of 24,306 people per km2. 
It has a higher literacy rate than the overall average 
of India, which is 74%, at 86.31% (males: 88.34%; 
females: 84.06%). The city, which is the main eco-
nomic hub in eastern India, has 60,000 commuters 
every day (KMC, 2016). The healthcare industry in 
Kolkata is characterized by cutting-edge, modern, 
and advanced technology together with a patient-
friendly, multi-dimensional approach to healthcare 
delivery under this dominant paradigm of corpo-
rate governance. Kolkata has 62.3 hospital beds per 
10,000 people, which is greater than the national 
average of 9.0 hospital beds per 10,000 people. Kol-
kata, as the largest city in eastern India, serves not 
just its own population but the entire state, as well 
as neighbouring states to the east and northeast, as 
well as neighbouring countries such as Bangladesh, 
Bhutan, Nepal, and Myanmar (Rai, 2019 pp. 56).

Materials & methodology

The study was carried out in two steps, firstly we 
used a structured questionnaire schedule and obtained 
demographic and spatial information on domestic 
medical tourists traveling from 8 states of northeast-
ern India and visiting Kolkata, West Bengal India to 
seek medical care; and then we used a Geographi-
cal Information Systems (GIS) approach to develop 
a spatial database, after which we used the ArcGIS 
geostatistical analysis module to explore the geo-
graphical extent of the source location of these medi-
cal tourists. Nearest Neighbour Analysis, Global 
Moran’s I (Moran, 1950) and Local Moran’s I (Anse-
lin, 1995) were employed to investigate spatial auto-
correlation, while Getis-Ord General G (Ord & Getis, 
2001) was utilized for cluster analysis. Statistical sig-
nificance was defined as a P-value of less than 0.05. 
Descriptive statistical analysis, t-test, and ANOVA 

Fig. 1  Study Area
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tests were executed to map the demographic and trip 
profile of medical tourists. Exploratory factor analy-
sis with the eigenvalue 1 approach was used to extract 
major factors affecting medical tourism demand.

Development of survey instruments

We adopt a structured observation method to acquire 
data from the field. As the survey is conducted at the 
destination of Kolkata, a questionnaire was designed 
with a focus on destination-specific pull items. The 
survey item for this study is adapted from Rai (2019). 
Survey instruments were developed following two 
stages—content validity and face validity. Con-
tent validation is done through a two-round Delphi 
study. The responses of eight experts are measured 
on a 5-point Likert Scale of importance and con-
sensus is obtained (Median ≥ 4, IQR ≤ 2, frequency 
[4–5] ≥ 70%). Items not matching consensus criteria 
were removed from the questionnaire and updated 
questionnaire emailed in round 2. All the responses 
and suggestions of expert panels on the survey items 
were collated and used to formulate a refined ques-
tionnaire. The face validation of the questionnaire 
is done through a pilot field study among domestic 
medical tourists visiting Kolkata. Questionnaires 
were designed in English.

Data acquisition

We purposely selected 20 hospitals (private = 17; 
public hospitals = 3) and 9 northeast houses which 
offer additional accommodation to visitors from the 
northeastern states traveling to Kolkata. No help 
was asked from the healthcare service providers, 
and the DMTs’ survey was conducted in and around 
hospital premises. The individual persons who man-
age the north-eastern houses were contacted and the 
background and nature of the study were explained 
to them. On their consent, further communication 
was established with the patients. A letter of intent, 
a sample questionnaire, and a consent form were sent 
to individual patients before the survey. The partici-
pants who expressed their intent to participate in the 
survey were further interviewed over the telephone 
or through face-to-face meetings. In some cases, 
patients authorized their companions to share their 
required information on behalf of themselves. No 
control over the sample size was kept and surveys 

were conducted from December 2017 to December 
2018. We received 336 questionnaire responses from 
domestic medical tourists. Twenty-four question-
naires (n = 24) were excluded from the analysis due 
to their incomplete responses. In total, we had 312 
(a response rate = 92.86%) usable questionnaires that 
were included in the study for further analysis. The 
responses cover the answers to queries about tourists’ 
demographic and trip profiles, and major factors that 
influenced the medical tourism decision-making.

Database creation and spatial distribution mapping of 
tourism demand

Based on the zip code and residence address of the 
domestic medical tourists, we have developed point 
data from their geographical information. Geoco-
ding was used to construct a point layer based on 
the Zip code for each address. The centroid location, 
directional pattern, compactness, and orientation of 
domestic medical tourists were determined by stand-
ard deviation ellipse or SDE (Fig. 2). The ellipse can 
be used to detect whether the distribution of features 
is elongated and, as a result, has a certain orientation 
(Routh et al., 2022).

Spatial pattern analysis

The nearest-neighbor analysis measures the aver-
age distance between the centroid locations of each 
feature and those of its closest neighbours, provid-
ing evidence of clustering, random, or regular point 
patterns (Bishop, 2010; Mitchell, 2005). The average 
NNR can be computed by dividing the recorded aver-
age distance by the expected average distance.

where, D
0
 is the observed mean distance between 

each location and its nearest neighbour

where, di equals the distance between location ‘i’ and 
its nearest neighbouring location,

‘n’ corresponds to the total number of locations,

(1)ANN =
D

0

DE

(2)D
0
=

∑n

i=1
di

n
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DE is the expected mean distance for the location 
given in a random pattern 

‘A’ is the area of a minimum enclosing rectangle 
around all features or it’s a user-specified area value.

Clustering occurs when the index is less than 1.
The mathematical expression for Global Moran’s 

I, a spatial autocorrelation indicator based on cross 
products of variables was assessed at the district 
level:

D̄
E
=

0.5
√

n

A

I =

∑n

i=1

∑n

j=1
Wij(xi − x)(xj − x)

∑n

i=1
(xi − x)

where n denotes the number of locations;
xi denotes the DMTs presence i; x is the average 

value of DMTs; and wij denotes the variables of a 
spatial lag operator W (spatial weights of matrix W). 
The usefulness of the index is frequently evaluated 
in a situation with a statistical distribution (Maz-
zulla & Forciniti, 2012). A positive number denotes 
the likelihood that a point will be added to its 
neighbours’ points, whilst a negative value denotes 
the opposite. The value of Global Moran’s I ranges 
from −1 to 1, with a positive number suggesting the 
contrary.

Fig. 2  Spatial distribution of domestic medical tourism demand in north-eastern India
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Join count statistics for medical tourism demand 
clustering

The degree of clustering or dispersion among a 
group of spatially contiguous locations can be 
assessed using join counts statistics (JCSs). It 
decides whether area i  and the neighbourhood 
exhibit some other type of localised pattern or form 
a cluster.

It determined by:

Using given formula, we can calculate common 
low clustering (where both area ‘i’ and the places sur-
rounding it likely to be dispersed):

It may be required to distinguish between low–high 
associated pairings (bi = 0, bj = 1) and high-low asso-
ciated pairings (bi = 1, bj = 0) when defining localised 
patterns. In such circumstances, the two local JCS are 
identical.

Wij is a binary spatial association and is determined 
by whether areas ‘i’ and ‘j’ are contiguous (wij = 1) or 
not (wij = 0). Ni indicate the area i’s neighbourhood, 
i.e., the set of areas adjacent to area ‘i’ (those with 
wij = 1), and believe that this neighbourhood com-
prises Li areas (Li = Ji + J

0i + J
10i + J

01i).

Exploratory factor analysis of driving factors

We have included the ranking of 17 motive items on 
a 10 – point scale (with "1" denoting the least impor-
tant factor and "10" denoting the most significant 
one) in order to determine the key motivating factors 
influencing the decision of medical tourists. In line 
with the findings of Taherdoost (2019) and Rai and 

Ji = bi

n
∑

i=1

wijbj

J
0i = (1 − bi)

n
∑

j=1

wij(1 − bj)

J
10i = bi

n
∑

j=1

wij(1 − bj)

J
01i = (1 − bi)

n
∑

j=1

wijbj)

colleagues (2016), we noticed in our pilot study that 
respondents preferred scales with greater choices to 
appropriately describe their feelings; as a result, a 
10-point rating scale was used to gather the replies. 
Exploratory factor analysis was used to evaluate 
motive items. To determine whether the data are suit-
able for factor analysis, the KMO measure of sam-
pling adequacy and Bartlett’s test of sphericity are 
applied. To identify important components, the eigen-
value more than one technique is used. The factors 
were only explained using the items with loadings 
above 0.40. Internal consistency among the assessed 
items was more than 0.70. The variability of the fac-
tors driving the demand for medical tourism based on 
the geographic location of medical tourists was inves-
tigated using an ANOVA test.

Results

Demographic and trip characteristics of domestic 
medical tourists originating from Northeast India

As evident from Table  1, our sample includes 
domestic medical tourists from all the eight states 
of the northeast during the study period. Based on 
our sample study we observed that a higher share 
is contributed from the states of Mizoram (26.28%) 
and Tripura (25.98%) followed by Sikkim (12.82%), 
Manipur (9.94%), Nagaland (9.62%), Assam (8.01%), 
Arunachal Pradesh (4.17%), and Meghalaya (3.21%). 
The shares of domestic medical tourists’ arrival are 
inclined towards middle and upper age groups. Male 
contribution (63.46%) in domestic medical tourism 
demand is higher than female share (36.45%), and 
it is visible in all age groups. The service sector or 
employees of various public and private organizations 
(49.03%) constitute the major segment of medical 
tourism demand. Graduation degrees or above is the 
common level of education attained by these domes-
tic medical tourists.

We also note that almost half (47.44%) of the 
DMTs were regular consumers. We record diversi-
fied demand for medical treatment ranging from car-
diology (24.68%), oncology or cancer care (21.47%), 
and Nephrology (9.29%) to check-ups and consulta-
tions. They are mostly referred by the doctors/hos-
pitals of the native state (59.29%). They sometimes 
rely on the internet (7.73%) to find out the medical 
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Table 1  Demographic 
and trip profile of domestic 
medical tourists (N = 312)

State of Residence Share in % (N)

Arunachal Pradesh 4.17 (13)
Assam 8.01 (25)
Manipur 9.94 (31)
Meghalaya 3.21 (10)
Mizoram 26.28 (82)
Nagaland 9.62 (30)
Sikkim 12.82 (40)
Tripura 25.96 (81)
Age Group
(N = 312; Mean = 41.76 years; SD = 12.03 years)

Share in % (N)
Male 63.46 (198), 

Female 36.45(114)
Young (< 18 years) 0.51 (1), 0.88 (1)
Young Adult (19 – 30 years) 13.64 (27), 28.95 (33)
Middle Aged (31 – 45 years) 45.96 (91), 42.9 (49)
Upper Middle Aged (46 – 59 years) 26.77 (53), 20.18 (23)
Senior (> 60 years) 13.13 (26), 7.02 (8)
Education Level Share in % (N)
Secondary or below 14.10 (44)
Higher Secondary 19.55 (61)
Graduation 48.08 (150)
Post-Graduation and above 18.27(57)
Occupation
Entrepreneurs 50 (16.03)
Home maker 13.78 (43)
In-Service (Government/Private) 49.03 (153)
Student 7.37 (23)
Others 12.5 (39)
No response 1.28 (4)
Nature of medical travel to Kolkata
Repeat Visitors 47.44 (148)
New Visitors 52.56 (164)
Medical treatment
Cardiology 24.68 (77)
Oncology 21.47 (67)
Ophthalmology 5.77 (18)
Gastroenterology 5.77 (18)
Neurology 8.33 (26)
Nephrology 9.29 (29)
Gynaecology 6.41 (20)
Orthopaedic 5.77 (18)
Urology 1.92 (6)
Paediatrics 1.28 (4)
Psychiatry 1.28 (4)
General Medicine 2.88 (9)
Others 5.13 (16)
Unique factor to select Kolkata
On Doctors’ referrals 59.29 (185)
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travel services out of state. However, most of them 
relied on the word-of-mouth referrals received from 
friends, family members, and colleagues (45.83%) 
or the physicians visited at home. They come with 
their companions and on average spent about 10 days 
to 30 days on their medical trip to Kolkata. Most of 
these medical trips are self-financed (65.38%), how-
ever, it is also sponsored under employee (18.91%) 
or insurance (15.71%) benefits schemes. Despite 
‘need-based medical travel conditions’ nearly half of 
the medical tourists had interacted, consumed, and 
enjoyed conventional tourism opportunities in and 
around Kolkata.

Spatial distribution of medical tourism demand at 
micro-scale

Referring to the spatial distribution map based on 
the residential address of the medical tourists in 

Fig. 2, we note that major DMT demand locations lie 
over the western and northern boundary of Tripura, 
south-eastern Sikkim, and central Mizoram, central 
Manipur, and south-eastern region of Nagaland. The 
ellipse is oriented in a northwest-southeast direction, 
indicating that majority of domestic medical tourism 
demands are located in the western and southern parts 
of the northeastern states (Fig. 2). The p-value for the 
NNA is less than 0.005 as shown in Table 2, which 
demonstrates that our result of NNA is significant at 
the 1% level indicating that demand for medical travel 
is not randomly distributed across the northeastern 
states at a 99% significant level, hence accepts H1. 

Spatial clustering of medical tourism demand at 
district level

The Global Moran’s I statistics were used to under-
stand the areal distribution of medical tourism 
demand within an administrative boundary (Fig.  3). 

Table 1  (continued) State of Residence Share in % (N)

Self-decision 24.68 (77)
Routine checks up/follow ups 10.26 (32)
Suggested by friends or relatives 3.53 (11)
Internet 2.24 (7)
No. of companions
1–3 persons 83.33 (260)
Above 3 persons 16.67 (52)
Sources of information on hospital
Friends/Family Members/Colleague 45.83 (143)
Doctors or Hospitals of home state 45.83 (143)
State Government 0.96 (3)
Internet 7.37 (23)
Finance for medical travel
Self-Financed 65.38 (204)
Government Sponsored 18.91 (59)
Insurance Cover 15.71 (49)
Days spent on Kolkata medical travel
10 days or less 55.77 (174)
10–30 days 32.37 (101)
31–180 days 9.62 (30)
181–364 days 2.24 (7)
Enjoyed local sight-seeing or tourism
No 55.13 (172)
Yes 44.23 (138)
No response 0.64 (2)
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We observe the district-wise spatial clusters in almost 
all the districts of Tripura and Mizoram, the major 
contributor to the domestic medical tourism segment 
of northeast India. Districts like Aizwal, Champhai, 
Kolasib in Mizoram, West Tripura, Sipahijala, North 
Tripura, Gomati, Dhalai, and Khowai in Tripura, East 
Sikkim, and South Sikkim in Sikkim, Imphal East, 

and Imphal West in Manipur, East Khasi Hills and 
South West Garo Hills in Meghalaya, Dimapur and 
Kohima in Nagaland, Papum Pare, and Lower Dibang 
Valley in Arunachal Pradesh, Jorhat, Kamrup Met-
ropolitan, and Sonitpur in Assam are observed as a 
major spatial cluster of medical tourism demand at 
district-level. Table  2 shows the Moran’s I statistic 

Table 2  Summary of Nearest Neighbour Ratio (NNR) and Global Moran’s I and Getis-Ord Gi statistics on domestic medical tour-
ism in Northeast India

* p value < 0.05 denotes demonstrates that our result of NNA is significant at a 1% level and point distribution is clustered at a 99% 
significant level
** p value < 0.05 denotes that there is a less than 5% likelihood that pattern could be the result of random chance
*** p value > 0.05 indicates that the pattern does not appear to be significantly different than random and there is a less than 1% likeli-
hood that this high-clustered pattern could be the result of random chance

Measure Index Z-score p-value Pattern

NNR 0.168099 - 28.0661 0.000 Not random*
Global Moran’s I 0.190774 3.09746 0.002 Clustered**
Getis-Ord Gi 0.00002 3.28010 0.001 High-Low Clusters***

Fig. 3  Spatial clustering (global) of domestic medical tourism demand zones in northeast India
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and its p-value. P-value is less than 0.005, demon-
strates that there is less than a 1% likelihood that clus-
tered pattern could be the result of random choice. 
Global Moran’s I test (z scores above 1.96) suggests 
spatial heterogeneity the null hypothesis of the Global 
Moran’s I statistics, which contends that the DMT is 
distributed randomly among the districts of north-
eastern states, is rejected (p-value less than 0.05) and 
accepts H2.

The Getis-Ord Gi* tool evaluates the occurrence 
of DMTs in each district and compares the regional 
situation in the neighbouring districts to the local 
situation. The values from Getis-Ord Gi* statistics, 
z-score, and p-value are displayed in Table 2. These 
results showed that the spatial autocorrelation was 
positive and the z-score values were statistically sig-
nificant at 0.05. The spatial distribution of high and/
or low values of DMT demand in the data set was 

spatially clustered more than expected if the under-
lying spatial processes were changed. Significant 
regional clustering of domestic medical tourism is 
observed in Mizoram and Tripura, as shown by joins 
count statistics (Fig.  4). High-high  DMT demand 
clusters have been observed over Mizoram’s Aizawl 
and Champhai districts, as well as West Tripura and 
Sipahijala of Tripura.

Domestic medical clustering and hotspot

The Hot Spot Analysis tool computes the Getis-Ord 
Gi* statistic for each feature in a dataset. The obtained 
z-scores and p-values demonstrate the districts where 
attributes with either high or low values are clustered 
geographically. Each characteristic is evaluated in 
relation to its surroundings. To be a statistically sig-
nificant hot spot, a feature must have a high value and 

Fig. 4  DMTs clusters (local) in northeast India
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be surrounded by other features that also have high 
values. A statistically significant z-score is generated 
when the local sum of a feature and its neighbours 
is proportionally compared to the overall number of 
features. This happens when the local sum deviates 
significantly from the expected local sum and the dis-
crepancy is too large to be caused by random chance. 
The Gi* statistic that was provided for each feature 
in the dataset is known as a z-score. The concentra-
tion of high values rises with increasing z-scores for 
statistically significant positive z-scores (hot spot). 
For statistically significant negative z-scores, smaller 
z-scores exhibit more intense low-value clustering 
(cold spot). The statistically significant hotspot for 
DMT demand occurrences is shown in Fig.  5. Dur-
ing the study period, Aizawl, Champhai, Mamit, 
Serchip, Kolasib, and Lunglei (Mizoram); Khowai, 
West Tripura, and Sipahijala (Tripura); Churachand-
pur and Cachar (Manipur) and East and North Sikkim 

(Sikkim) formed significant medical tourism demand 
hotspots and were estimated to be extremely impor-
tant districts that require strategic planning to lay the 
foundations of sustainable domestic medical tourism 
for eastern India.

Driving factors affecting domestic medical tourists’ 
travel motivation

On a total of 17 structured questions that were cre-
ated during the questionnaire design, we evaluate 
the domestic medical travel motivations. Accord-
ing to Table 3, the data are acceptable for the fac-
tor analysis according to the KMO measure of 
sample adequacy (0.803) and Bartlett’s sphericity 
test (P<0.000). Using the eigenvalue 1 method, we 
identified five key demand factors: factor 1 (super-
specialized infrastructure); factor 2 (access to medi-
cal information); factor 3 (cost savings); factor 4 

Fig. 5  DMTs Hotspot in northeast India
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(quality of care); and factor 5 (treatment availability 
within a minimal travel distance). Domestic medi-
cal tourism from northeast India can be explained 
by these factors.

At the item level, competence of doc-
tors (mean = 9.15, SD = 1.327), advanced 

medical specialty and access to service quality 
(mean = 7.71, SD = 1.66), pre-treatment consulta-
tion (mean = 8.23, SD = 1.79), referred by doctors, 
friends, relatives, and family members (mean = 9.02, 
SD = 1.889), quality non clinical infrastructure 
(mean = 6.91, SD = 1.901), availability of medical 

Table 3  Results of mean, standard deviation and exploratory factor analysis on medical tourism demand factors

Rotation Method: Varimax with Kaiser Normalization
Components identification method: Eigen value more than 1 approach
Item loadings cut-off: Above 0.40
Extraction Method: Principal Component Analysis

Kaiser–Meyer–Olkin Measure of Sampling Adequacy .803

Bartlett’s Test of Sphericity Approx. Chi-Square 1084.979

df 136

Sig .000

Medical tourism demand factors Mean Std. Deviation EFA Factor loadings

N = 312; Cronbach’s Alpha Based on Standardized Items = 0.752

Factor 1: Super specialized infrastructure
Advanced medical specialty and access to service quality 7.71 1.666 0.773
Accreditations and Rankings 7.61 1.744 0.701
Quality non clinical infrastructure 6.91 1.901 0.729
Total variance explained: 14.385%
Factor 2: Access to medical care information
Pre-treatment consultation 8.23 1.791 0.737
Follow-up care and routine check up 8.36 1.740 0.654
Immediate response from Hospital 7.15 2.258 0.443
Information on website 6.38 2.613 0.445
Referred by doctors/friends/relatives/family members 9.02 1.889 0.734
Total variance explained: 13.887%
Factor 3: Cost-savings
Cost of medical procedures 5.06 3.380 0.567
Medical insurance benefits 4.02 4.063 0.718
Migration and cultural linkage with the destination 6.56 2.054 0.498
Total variance explained: 10.487%
Factor 4: Quality of care
Quality of treatment 9.40 1.144 0.717
Competence of doctors 9.15 1.327 0.808
Ease of quality accommodation in surroundings 7.14 2.343 0.400
Total variance explained: 9.021%
Factor 5: Treatment availability within minimum time and distance
Minimum waiting time 7.45 2.682 0.439
Connectivity and accessibility to home place 7.59 2.138 0.465
Other supporting services 1.25 1.030 0.698
Total variance explained: 8.743%
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insurance benefits (mean = 4.02, SD = 4.063), 
and quality of treatment received (mean = 9.40, 
SD = 1.114) have obtained higher EFA loadings of 
0.808, 0.773, 0.737, 0.734, 0.729, 0.718, and 0.717 
respectively.

Heterogeneity in medical tourism demand factors

We perform ANOVA and post hoc comparison 
to examine the differences, if present, in these 
five medical tourism demand factors with respect 
to tourists’ state of residence in Tables  4 and 5. 

Table 4  Results of ANOVA test for geographical locations (state of residence) on medical tourism demand factors (N = 312)

a ANOVA analysis is statistically significant when p < 0.05

ANOVAa

Sum of Squares df Mean Square F Sig Remarks

Factor 1: Super specialized 
infrastructure

Between Groups 913.186 7 130.455 8.351 .000 Significant differences at 
p < 0.001

Within Groups 4749.109 304 15.622
Total 5662.295 311

Factor 2: Access to medical 
care information

Between Groups 3087.459 7 441.066 10.364 .000 Significant differences at 
p < 0.001

Within Groups 12,936.887 304 42.556
Total 16,024.346 311

Factor 3: Cost-savings Between Groups 372.282 7 53.183 1.992 .056 No Significant differences at 
p < 0.005

Within Groups 8116.936 304 26.700
Total 8489.218 311

Factor 4: Quality of care Between Groups 277.436 7 39.634 3.590 .001 Significant differences at 
p < 0.001

Within Groups 3355.782 304 11.039
Total 3633.218 311

Factor 5: Treatment avail-
ability within minimum 
time and distance

Between Groups 484.044 7 69.149 4.493 .000 Significant differences at 
p < 0.001

Within Groups 4678.415 304 15.390
Total 5162.458 311

Table 5  Results of Post Hoc comparisons among demand factors based on tourists’ state of residence (N = 312)

c Post Hoc comparisons using the Tukey HSD with significant mean differences, p < 0.05

Factor 1: Super 
specialized infra-
structure

Factor 2: Access to 
medical care informa-
tion

Factor 3: 
Cost-sav-
ings

Factor 4: 
Quality of 
care

Factor 5: Treatment availabil-
ity within minimum time and 
distance

State of residence
Tripura 20.20c 36.43c 15.91c 25.05 16.37
Assam 19.92c 32.96c 16.36c 24.44 15.04c

Arunachal Pradesh 20.77 36.54 18.08c 24.00 16.15
Mizoram 22.71c 41.30c 14.33 25.67c 17.93c

Sikkim 24.28c 42.08c 16.65 26.88 16.48
Meghalaya 22.30 35.00 15.40 24.90 16.30
Manipur 23.94c 40.00c 14.42 26.03 14.06
Nagaland 24.40c 43.33c 16.90 27.53 14.77
p value 0.00 0.00 0.06 0.00 0.00
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P-value less than 0.005 indicates the significant 
impact of geographical location (state of residence) 
on medical tourism demand factors. It accepts 
H3, and states that geographical location signifi-
cantly affects the demand and travel motivations for 
domestic medical tourism in north eastern states. 
Except, cost-savings, all factors or components 
showing significant mean differences in items based 
on the geographical locations or state of residence 
of the tourists.

A higher mean score was obtained 
among  Mizo  medical tourists (residents of Mizo-
ram) for the availability of treatment within the 
shortest possible time and distance. Access to 
highly specialised infrastructure and the availability 
of reliable medical information are important moti-
vators for medical tourists from Nagaland. The only 
category that significantly received a higher score 
among respondents from Arunachal Pradesh was 
cost-saving.

Discussion

Domestic medical tourism is the largest yet highly 
neglected segment of medical tourism research in 
the global south (Tham, 2018). This research aims 
to explore the geography of medical tourism demand 
in the global south. In the context of South Asia, this 
study on the northeastern region of India unwraps 
crucial chapters of domestic medical tourism demand 
at the micro-scale.

In the context of demographic characteris-
tics, similarities with the global medical tourists 
are observed. Most of the domestic medical tour-
ists are male and young adults. Salm and Wübker 
(2019) and Welke and colleagues (2019) also found 
that gender and age are the major determinants of 
regional patient migration. The medical trips from 
northeastern India are more regular that are driven 
by the need-based demand and inefficiency of the 
local healthcare system to address the same. The 
domestic medical tourists had been visiting the city 
repeatedly to avail the medical services they needed, 
which in most cases involved follow-up care and rou-
tine check-ups. Kolkata offers a diversified market of 
medical tourism products to its consumers varying 
from elective surgeries to health screening. This is 
true for most of the domestic medical tourism travel 

across the world (Croome et  al., 2015; Manna et. 
al., 2020). Although most of these medical trips are 
self-financed (65.38%), however, it is also sponsored 
insurance (15.71%) benefits schemes. Interestingly, it 
is noted, that insurance benefits have been emerging 
as the major market driver of domestic medical tour-
ism across the globe (Salm & Wübker, 2019).

Studying the spatial pattern of tourism demand 
yields more valuable results and can provide a sci-
entific and empirical reference to local governments, 
tourism planners, and administrative units regard-
ing resource allocation and infrastructure develop-
ment (Ma et al., 2022). As stated earlier, the analysis 
of spatial patterns of domestic tourism demand has 
gained scholarly attention, to our knowledge no study 
contemplates the same in exploring the niche demand 
of medical tourism. This research fills these gaps 
and explores the spatial patterns and driving factors 
of domestic medical tourism demand in the South 
Asian region by adopting a case study of Northeast 
India. We note that major domestic medical tourism 
demand regions lie over the most populated western 
boundary of Tripura, south-eastern Sikkim, central 
Mizoram, central Manipur, and the south-eastern 
region of Nagaland. We observe the district-wise 
spatial clusters in almost all the districts of Tripura 
and Mizoram, the major contributor to the domestic 
medical tourism segment of northeast India. Districts 
like Aizawl, Champhai, Kolasib in Mizoram, West 
Tripura, Sipahijala, North Tripura, Gomati, Dhalai, 
and Khowai in Tripura, East Sikkim, and South Sik-
kim in Sikkim, Imphal East, and Imphal West in 
Manipur, East Khasi Hills and South West Garo Hills 
in Meghalaya, Dimapur and Kohima in Nagaland, 
Papum Pare, and Lower Dibang Valley in Arunachal 
Pradesh, Jorhat, Kamrup Metropolitan, and Sonitpur 
in Assam are observed as a major spatial cluster of 
medical tourism demand at district-level. Statistics 
from joins count suggest that Mizoram and Tripura 
have the largest regional concentrations of domestic 
medical tourism (Fig. 4). Aizawl and Champhai dis-
tricts in Mizoram, as well as West Tripura and Sipahi-
jala in Tripura, have shown high-high DMT demand 
clusters. Aizawl, Champhai, Mamit, Serchip, Kola-
sib, and Lunglei (Mizoram); Khowai, West Tripura, 
and Sipahijala (Tripura); Churachandpur and Cachar 
(Manipur); and East and North Sikkim (Sikkim) 
established significant medical tourism demand hot-
spots throughout the study period and were judged to 



3179GeoJournal (2023) 88:3163–3181 

1 3
Vol.: (0123456789)

be extremely important districts that require strategic 
planning to lay the foundations of sustainable domes-
tic medical tourism for eastern India.

High population, poor maintenance of health-
care resources, and unavailability of specialists are 
the major reasons cited behind this medical travel 
(Ngaihte et  al., 2019). Saikia and Das (2014) found 
that though with the number of healthcare facili-
ties had improved in the northeastern states with the 
implementation of the National Rural Health Mis-
sion in 2005, most of the states’ healthcare sys-
tem is in poor condition due to the unavailability of 
basic services like electricity, power supply, telecom, 
computer, etc.; shortage of health workers or health 
assistants, and acute shortages of specialists, radiog-
raphers, and nursing staffs. This set the stage for the 
out-of-state patient migration in search of better alter-
natives (Chakrabarti and Tatavarthy, 2019). In our 
assessment of the domestic medical travel motivations 
of 17 structured items we also obtained five major 
demand factors namely, access to super-specialized 
infrastructure, medical care information cost savings, 
quality of care, and treatment availability within mini-
mal time and distance that can explain the domestic 
medical tourism from northeast India. At the item 
level, the competence of doctors, access to advanced 
medical specialty, pre-treatment consultation, physi-
cian referral, quality nonclinical infrastructure, medi-
cal insurance benefits, and quality medical care have 
emerged as major determinants. These factors show 
significant mean differences based on the respondents’ 
state of residence or geographical location. Avail-
ability of treatment within minimal time and distance 
significantly obtained a higher mean score among 
domestic medical tourists of Mizoram. For medical 
tourists coming from Nagaland, availability of highly 
specialised facilities and trustworthy medical informa-
tion are key motivators. Among those from Arunachal 
Pradesh, cost-saving is the only element that notably 
received a higher score. The major factor influencing 
domestic medical tourism demand is definitely geog-
raphy or place of residence, where the neighbourhood 
has widely embraced the dissemination of information 
about medical tourism practises. Major segments fol-
lowed the recommendations and references of their 
doctors, friends, and relatives. Domestic medical tour-
ists are notable among the chaos of regional disparities 
in healthcare resource allocation and need-based travel 
within restrictive medical travel conditions. DMTs are 

more delighted and enthusiastic to enjoy in destina-
tions’ growing range of diverse tourism activities.

Conclusion

Thousands of patients from northeastern states land in 
various metro cities of India to access care for their ail-
ments that are not available at their homes. This study 
aims to examine the needs and aspirations of these 
migrating patients of northeast India who are visiting 
Kolkata, a major medical tourism hub of eastern India. 
By conceptualizing spatiality in mapping medical tour-
ism demand, this study is unique in the field of medical 
tourism study, where we attempt to measure the degree 
of association among medical tourism generating 
regions at a micro-scale. Results indicate the strong spa-
tial effect, and also note that domestic medical tourism 
demand is localized in nature that is highly controlled 
by the physician referral system, patient preferences and 
choices, and availability of financial and logistical sup-
port with flexible health insurance schemes. The results 
of this study are intended to aid medical tourism service 
providers and significant industry stakeholders in rec-
ognising market demand, making informed decisions, 
developing appropriate service packages, and sustain-
ing their business in the long run.
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