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Abstract
Health is a multi-dimensional process involving the wellbeing of the whole person in the context of his
environment. Health is one of the major dimensions in the socio economic development. The
development in the health condition and in the field of health studies is essential for the sustainable
economic and social development, thus increasing the life expectancy and the health condition of the
people The main objectives of the study were; 1. To analyse the patient perception and satisfaction
level who avail these healthcare services. 2. To analyse the travel pattern and movement pattern of
patients from their residence to the PHC with respect to their age and sex indicators. The east block of
Madurai north taluk is situated in southern part of Tamil Nadu, Madurai north taluk-east block is
located in the north eastern part of the Madurai district on coordinates of 9o55’ 41.” N to 9˚92’ N
latitude and 77o58’29” E to 77˚97’ E longitude. The data for the present was collected from primary
and secondary source of data, the primary data was based on the questionnaires collected from the
patients. The random sampling technique is adopted to collect the primary data in 6 of the primary
health centers. Altogether about 120 respondents have been interviewed totally from the study area for
the present study purpose. It include mapping of the study area, overlay analysis and buffering using
GIS software of ARC GIS. The Study describes about patients perception and utilization pattern of
PHC’s in east block in Madurai also describes the travel pattern and healthcare planning of PHC’s in
Madurai-east block.
Keywords: patients perception, PHC-health utilization, overlay analysis, buffer analysis

1. Introduction
Health is one of the major dimensions in the socio economic development [1-4]. The
development in the health condition and in the field of health studies is essential for the
sustainable economic and social development, thus increasing the life expectancy and the
health condition of the people. The social value of health care have recently emphasized the
ecological approach to human health, as the human system involves constant adjustment to
deterioration in the social, biological and physical environment [5-7].
Diseases are not uniformly distributed over the surface of the earth [8-10]. There are different
patterns of distribution of various diseases [11, 12]. When a systematic study is made about the
spatial distribution of disease in which the diseased person lives in relation to the
environment thus comes a new field that is medical geography [13, 14]. The commission
defined medical geography as the study of geographical factors concerned with cause and
effect of health and disease. Since then the analysis of health and disease through manenvironment relationships has attracted the attention of geographers to work in medical
geography and has emerged as a specialized branch of geography [15-17].
One of the fastest growing fields in geography is medical geography, or the study and
application of geographic concepts and techniques to health related problems [18-20]. Like its
mother field, Health geography has seen major shifts in its ideology, approach, methodology
and scope in the last few decades. The traditional perspective of medical geography or
Health geography, the implementation of geographical concepts and techniques to study
health and disease, has remained the same to this day [21-24].
However, the field has recently grown to integrate novel principles of the social, physical,
and biological sciences as well as to embrace recent technological developments in
computing power.
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Increasingly, medical scholars are seeking the assistance of
geographers while geographer are venturing into the realms
of health research [25-28].
Medical geography or Health geography is a comparative
study of the incidence of diseases and the distribution of
physiological traits in people belonging to different
communities throughout the world and the correlation of
these traits with different aspects of the environment [29-32].
In the west medical geography has been used rather as an
etiological research tool with emphasis on reducing
mankind’s load of suffering from ill-health. Perhaps the
specialization lies in the type of data which individual
geographer can most often use.
The concept of primary health care is based on practical,
scientifically sound and socially acceptable methods and
technology [33-36]. Such care is delivered in multiple settings,
such as community nursing centers, health maintenance
organizations, and community based clinics [37-40]. “Essential
health care based on practical, scientifically sound and
socially acceptable methods and technology made
universally accessible to individuals and families in the
community and the country can afford to maintain at every
stage of their development in the spirit of selfdetermination” [41].
Primary health care system is designed to meet the health
needs of community through the available knowledge and
resources [42, 43]. In recent years two major themes have
emerged in the delivery of health care: firstly, health

services should cover the full range of preventive, curative
and rehabilitation services and secondly, the best way to
provide primary health to vast majority of undeserved rural
people and urban poor is to develop effective ‘primary
health care’ services supported an appropriate referral
system. The scope of the present study is to analyse and
evaluate the primary health care delivery system in Madurai
north-east block and the satisfaction level of patients who
avail these facilities. The present study also helps to
understand the actual location of the health centers and also
understand the health status
2. Study area
The east block of Madurai north taluk is situated in southern
part of Tamil Nadu on coordinates of 9o55’41.” N to 9˚92’
N latitude and 77o58’29” E to 77˚97’ E longitude.
Madurai east is a block placed in the Madurai north taluk of
the Madurai district of Tamil Nadu. Placed in semi-urban
area of tamilanadu.it is in among the 14 blocks of Madurai
district. (Fig 1).
Madurai east block is almost a plain region with few hills
and the main hill region is alagar hill. The study area is
surrounded by small and tiny hills. Madurai east block is
situated in the north eastern part of the Vaigai River in
Madurai district. The town is found at an elevation of 150
meters from mean sea level. The general slope of the taluk
is towards east. The taluk has an average elevation of 100
meters above mean sea level.

Fig 1: Location of study area

3. Aims and Objectives
The main objectives of the study are;
▪ To analyse the spatial distribution of primary health
centers in north taluk-east block and to map out them

▪
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using GIS software.
To analyse the patient perception and satisfaction level
who avail these healthcare services.
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4. Methodology
The data selected for the present study were biased on the
availability of the data from primary as well as secondary
sources. The primary data was collected by administering a
questionnaire to the patients who visited the healthcare in
the block. The secondary data was collected from records of
health centers considered, from the census handbooks and
from deputy directorate health service office.

the respondents who visited the PHC were female. The
female respondents constitute 56.66% and male respondents
constitute 43.3%. (Table 2).

4.1 Primary data
The primary data was collected by administering
questionnaire to the patients at all the three health centers
who utilize those centers. The samples were selected on the
basis of random sampling method and the umber was
considered on the basis of the total number of patients
visited the individual centers. The information collected
through questionnaire are the socio economic conditions of
the patients, reasons for the visit and preference of other
health care centers, time and distance travelled, level of
satisfaction about the care provided.

5.4 Educational status
Education is a major indicator of social characteristics. Most
of the respondents does not even have primary education
and belongs to the illiterate category. Among these
respondents 21% are illiterates. 15% of the respondents
have high school education, 11% of them have primary
education, 7% of the respondents belong to the other
category which includes technical studies, polytechnic etc.
And only 4% of the respondents have the college level
educational qualification. (Table 4).

4.2 Secondary data
Demographic and social variables of the east block were
obtained from statistical handbook on east block and of
Madurai for the year 2019 from the assistant director
statistics.
The other statistical data were collected from respective
offices (DDHSS-directorate of deputy health service
society). The study area map and related information were
obtained from the statistical handbook of east block.
4.3 Techniques used
For the purpose of this project to important techniques used
in present study area statistical techniques and cartographic
interpretation. It include mapping of the study area, overlay
analysis and buffering using GIS software of ARC GIS. The
primary survey conducted was based on the method of
stratified random sampling and a total 120 samples were
collected.
5. Patients perception and level of health care utilization
A detailed field work was carried out at all level, to study
the socio-economic characteristics of the respondent. The
field work was designed with the help of a suitable scientific
frame work of sampling, namely the stratified random
sampling. There were totally 120 respondents who were
interviewed by direct questionnaire method. The survey was
at best carried off from six government primary health
centers of Madurai East Block.
5.1 E-structure
The age group is a major aspect in health care studies. An
analysis of various age groups would reveal the type of
illness they suffer from a specific disease. In the sample
survey, about 18.3% of the respondents were between the
age group of >50 and 23.3% of them were the age group
between 40-49. Likewise around 11.6% of the respondents
are in 30-39 age group and 31.6% of respondents are in 2029 age group respectively. Around 8.3% of respondents
belong to the age group of <10 and the least visitors to the
PHC fall in the age group of 10-19, whose percentage is
only 6.6. (Table 1).
5.2 Gender
Gender is also a major aspect in health care studies. Most of

5.3 Marital status
Regarding the marital status of respondents, 66.6% are
married and 30% of respondents are unmarried or single.
Remaining 3.3% of respondents are widowed. (Table 3)

5.5 Housing
To analyse the social status of respondents the most
important factor is the housing. About 21.6% respondents
have concrete house and 28.3% of the owned tiled houses.
Similarly 26.6% of respondents owned house made up of
asbestos. Remaining 23.3% of them are living in huts.
(Table 5).
5.6 Drinking water sources
Most of the respondents in this area use boiled water for the
drinking purpose. About 66.6% of the people use tap water
for drinking and 20% of them use the water from well and
the remaining 8% of them use water from the tube well.
(Table 6).
5.7 Diseases that affect people
On the basis of the study conducted in the east block,
around 22.8% of the people are suffering from fever and
17.1% of them are suffering from body pain. About 10% of
them are suffering from knee pain and 8.5% of them are
suffering from leg pain. 7.1% of the respondents suffer from
head ache. Likewise 4.2% of the people suffer from
Tuberculosis and 4.2% of them suffer from diabetics. And
the rest 25.7% of the respondents belong to the other
category which includes the pregnant women. The
respondents who are suffering from diabetics, knee pain and
leg pain are mostly the old people. (Table 7).
6. Medical services
Medical services are meant for people who avails these
facilities, in the east block 51.6% of the respondents are
satisfied with the medical facilities in the PHC’s, 91.6% of
the respondents are satisfied with the medical facilities.
About 8.3% of the respondents are not fully satisfied with
the medical facilities
6.1 Infrastructural facilities
All the PHC’s in east block has better and high
infrastructural facilities like, inpatient facilities, laboratory,
injection rooms, and chairs for sitting. About 76.6% of the
respondents are satisfied with the infra structural facilities
available in the PHC’s and 23.3% of them are unsatisfied
with theses infrastructural facilities.
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Table 1: Age group
Age group
<10
10-19
20-29
30-39
40-49
>50

Respondents in percentage
8.3
6.6
31.6
11.6
23.3
18.3
Table 2: Gender

Gender
Male
Female

Respondents in %
43.3
56.6
Table 3: Marital status

Marital status
Single
Married
Widowed

Respondents in %
30
66.6
3.3

Table 4: Educational status
Educational qualification
Illiterates
Primary education
High school
College
Others

Respondents in %
21
11
15
4
7

Table 5: House types
House types
Hunts
Asbestos
Tiled
Concrete

Respondents in %
23.3
26.6
28.3
21.6

Table 6: Source of drinking water
Source
Tap
Well
Tube well

Respondents in %
66.6
20
13.3

Table 7: Diseases of respondents
Diseases
Body pain
Leg pain
Knee pain
Fever
Diabetics

Respondents in %
17.1
8.5
10
22.8
4.2

Table 8: Experience before treatment
Experience
Very bad
Worst

Respondents in %
45.4
54.5

Table 9: Experience after treatment
Experience
Completely recovered
Recovered
Some what
Not at all
Same

Respondents in %
12.7
56.3
27.2
1.8
1.8

Table 10: Waiting time to meet the doctor
Waiting time
<15 minutes
15-30 minutes
1 hour
>1 hour

Respondents in %
28.3
50
16.6
5

6.2 Availability of medicine
Most of the PHC’s itself provide all types of medicines for
the patients. So 99% are satisfied with the availability of
medicines and only 1% of them are not fully satisfied.
6.3 Experience before treatment
Among the respondents 45.4% of the respondent’s condition
was very bad and 54.5% of the respondent’s condition was
worst before the treatment. (Table 8).
6.4 Experience after treatment
Most of them have an opinion that they have recovered from
the disease. About 56.3% of the people have recovered and
12.7% of the respondents have completely recovered. While
27.2% of the respondents have somewhat recovered and
1.8% of them says that they have not at all recovered and
the remaining 1.8% of respondents is in the same condition
of that of before. (Table 9).
6.5 Waiting time to see the doctor
The time taken to see the doctor is an important problem in
the functioning of a health centre. Most of the people wait
for a long time to see the doctor because of the less number
of doctors available in the PHC. In the case of the east block
about 28.3% of the respondents have to wait for less than 15
minutes. 50% of the respondents have to wait for 15-30
minutes to see the doctor, likewise 16.6% of them have to
wait for an hour and 5% of the respondents have to wait for
more than 1 hour to see the doctor. (Table 10).
6.6 Doctors manpower
The major problem of all the PHC is the less number of
doctors and their regularity.
Absence of doctors is a major problem faced by the
respondents. About 49% of the respondent’s state that the
doctor’s manpower is adequate and 40% state that the
doctor man power is inadequate. Likewise 6% of them state
that doctor manpower is highly inadequate and the
remaining 5% opinioned that doctors manpower is more
than adequate.
6.7 Perception on treatment
Regarding the perception on the treatment, about 51.6% of
the respondent’s state that it was satisfactory and 30% of
them state that it was highly satisfactory. Likewise, 8.3% of
them state that it was good treatment. About 5% of them say
that the treatment was excellent and the rest 5% of them say
that the treatment was not satisfactory. The treatment in the
PHC’s of east block is fully free, so there is no cost for
treatment. All the medicines available in PHC’s are also free
of cost.
6.8 Distance travelled to reach the health centre
Distance travelled to reach the health centre is important to
development of health centre. People travel from long
distance to take treatment in the health centre. The above
Table Shows the distance travelled to reach the health centre
~ 37 ~
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in the study area. About 13.3% of the respondents took less
than 1 km to reach the health centre and 23.3% of them
were of the opinion that it took 1-2 km to reach the health
centre. Around 41.6% of the respondents needed 2-5 km and
21.6% of them reached the centre in more than 5 km.
7. Overall travel behaviour pattern using overlay
analysis
The age structure is one of the prominent factors in the
health care studies and health analysis [44]. An overlay
analysis of the different age groups and sex pattern has
helped to reveal and identify the travel behavior of the
patients [45]. Among the total respondents the age group
belonging to 35-64 constitutes the larger population of the
patients i.e. 31.6%. The age group of 15-34 in the mean age
group in the higher percentage i.e. 29.16%. The next comes

the age group >64 is constitutes 22.5% of the patients, the
age group belonging to 0-14 has the lowest percentage of
patients i.e. 16.6%.
The Madurai east block has Kallendri has the main PHC
with all facilities compared to a private health centre or
hospital and it has additional 5 PHC which is located in
Kalimangalam, Sakkimangalam, Othakadai,, Rajakoor and
Ailangudi. In the sample survey conducted on 120 patients
distributed over 6 PHC it was evident that the patients were
almost satisfied with the health care facilities available and
medicines in the block. About 36.6% of the respondents
resides near to health centre (<3KM) and about 41.6%
resides (>3KM) from the hospital and 2.6% of the people
resides 5-6.5 KMS of the PHC. The region is well
connected to all other villages via road.

Fig 2: Male and female travel pattern in the study area

Fig 3: Different age group of travel pattern in the study area
~ 38 ~
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8. Male and female travel pattern using buffer analysis
Three buffer zones are created to represent the travel pattern
of each PHC in the Madurai north taluk east block. The first
buffer zone represents area up to 1KM from the PHC. This
is the highly accessible area and shows maximum
utilization. The second buffer represents area up to the
average distance from the area of maximum utilization. The
second buffer zone is less accessible compared to the zone
of maximum utilization. The third buffer zone extends from
the second buffer zone up to 2 KM. (Fig 2) this is the zone
of very low accessibility. The patients coming from this
region are usually males. Females prefer very short distance
travel >64 year age group also travel very short distance to
reach the PHC.
8.1 Travel pattern among different age group
There are three buffer zones. The first buffer zone extends
up to 1 KM from the PHC shows frequent travel of age
groups belonging to >64 and 0-14 years of age. (Fig 3). In
all the six PHC’s first buffer zone is the maximum
accessible region and second buffer zone is average
accessible and third buffer zone is in accessible for the
region of less utilization. Only limited number of people
comes from the third buffer zone and they are male patients.
This travel pattern reveals the general movement pattern of
patients in the Madurai north taluk east block to the health
centers. The general analysis more number of outpatients
are migrating to the Kallendri main block PHC situated in
the Kallendri. This data was collected from the secondary
data from year 2014 up to present. Patients come here for
higher level of treatment which is not available in the other
additional PHC in this block.
While taking the case of Kallendri PHC all the patients
comes from almost all the directions and southern part of
the region has more number of patients travelled longer
distance. The north eastern part o0f the Madurai north east
block is very less accessible to health centers as it is far
located from the PHC’s. Ailangudi PHC is the less
accessible to people because they travel long distance to
reach the PHC ands majority of the male patients travel
longer distance. In Othakadai PHC most of the patients
comes from the south west part of the block while taking the
case of Rajakoor PHC peoples comes from all the
surroundings of the PHC. Sakkimangalam and
Kalimanagalam PHC are spaced close to each other. Thus in
Sakkimangalam PHC majority of the people comes from the
northern part of the PHC and they are mainly males and a
few females. Kalimnagalam PHC is located in the southern
edge of the block and most of the patients come from the
northernpart of the PHC.
This include both male and female patients from the overall
analysis it is clear that male patients travel longer distance
to reach the health care centre and female travel short
distance. The eastern ends, southern tip and western ends of
the block do not have the accessibility to any of the PHC
thus making this area very isolated. When taking this block
as a whole the southern region is highly accessible as all the
three PHC’s are closely located compared to the northern
region.
9. Conclusion
Thus the analysis shed light on the various aspects of
respondents such as physical, economical and level of
treatment availability and on various other hospital facilities

such as sanitation, the individual perception of the patients
and this satisfaction level which the medical facilities
available in the Madurai north taluk east block. This study
deals with the analysis of social and economic background
of the respondents and the individual perception of each
respondents and the satisfaction level of the respondents
with the medical facilities and the accessibility of the
Madurai north taluk east block. Most of the female patients
prefer short distance for travel. Fig. so only a very number
of them is from the third buffer zone. The age structure of
the respondents reveals a variation in the utilization rate of
the health care facilities. The respondents belonging to the
age group of 20-29 forms the larger proportion of the
respondents. The economic background of the respondent’s
influence their type of health service utilization and the
health condition to a greater extend, this is highly evident
from the present study.
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