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Morbidity pattern, health care utilization and per capita health
expenditure in a rural population of Tamil Nadu

J. RAJARATNAM, R. ABEL, S. DURAISAMY, K. R. JOHN

ABSTRACT
Background. Information on the existing morbidity pattem,

pattem of health care utilization and the per capita health
expenditure is essential to provide need-based health care
delivery to a rural population. To obtain this information we
performed a study in the K.V. Kuppam Block, North Arcot
Ambedkar District, Tamil Nadu.

Methods. We did a cross-sectional study, interviewing
respondents from 300 households, from 3 panchayats using a
multistage sampling technique. Information relating to 1440
persons was collected. The morbidity data was obtained
initially for the week prior to the day of interview, followed by
one week to one month and then for two months to one year.

Results. During 1990-91,825 of the 1440 persons (57.3%)
did not have any illness. Sex had no bearing on the number of
illnesses. Of the 60 children less than 2 years of age, 42 (70%)
had one or two illnesses. The period prevalence of infective
and parasitic diseases was found to be 21.9% with an average
of 3 episodes. Services rendered by private practitioners
(registered, non-registered and indigenous) were utilized by
59% of the households and 79% of the households had used
allopathic treatment at some time. The average per capita per
annum health expenditure was Rs 89.9 (Rs 449 per house-
hold). This increased significantly with increase in the house-
hold size (p<0.001) and per capita income (p<0.01).

Conclusion. The health-seeking behaviour of this popula-
tion can be changed if efficient services are rendered through
govemment primary health centres and subcentres. This
would allow the existing voluntary agency to withdraw without
much change in the per capita health expenditure.
Natl Med J India 1996;9:259-62

INTRODUcnON
Health surveys are a useful tool for assessing a population's health
care needs reliably. Morbidity and health care utilization surveys
ideally go together. It is useful to know the pattern of health
problems suffered by a population, what was done about them as
well as the expenditure incurred on treatment.

An important factor in providing primary health care is the
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cost. Cost studies provide valuable information on health
expenses, help develop cost-consciousness and are a means of
budgetary control. Such information includes treatment costs,
patterns of health expenditure in specific settings and the preva-
lence of diseases in the area. I

This study was carried out in a rural area of south India to study
the morbidity pattern, the pattern of utilization of health services
and the mean expenditure on health per household and per person.

SUBJECTS AND METHODS
A cross-sectional study was carried out in July 1991 in 3 panchayats
of K.V. Kuppam Block, North Arcot Ambedkar District, Tamil
Nadu. The subjects were chosen using a multistage sampling
technique. A stratified random sampling method was adopted at
the first stage to select 3 ofthe 39 rural panchayats based on their
distance from the main road with <3.3 km, 3.3-6.6 km and >6.6
km as cut-offs. The selected panchayats represented three major
population groups with different socio-economic characteristics.
A systematic sampling method was used at the second stage to
choose 23% of the households (a total of331) from each panchayat.
Of these, 31 (2%) could not be studied, since the houses were
found locked or were vacant during the survey period. Thus,
respondents from 300 (21%) households of the 3 panchayats were
interviewed. There was no instance of non-cooperation.

A pre-tested interview schedule was used by trained interview-
ers to collect the data. Information relating to a total of 1440
persons was obtained from these 300 households. The morbidity
pattern was obtained by asking the respondent first about the one
week period prior to the day of interview, followed by the one
week to one month period and then the 2-12 months period. This
was done to minimize the relapse bias. Subsequently, the place of
treatment for each episode of each illness was obtained and the
type of treatment given recorded. Health expenditure was defined
as the expenditure incurred for preventive and curative health
care; but money spent on home treatment (use of balm and buying
medicines from shops) was excluded. The health expenditure
incurred included treatment cost, travel, food and wages lost
during illness; other expenses were obtained corresponding to
each episode of each illness.

The other variables recorded were the age, sex, caste, income,
education, illness and number of episodes. The income through
different sources and through wages of different persons were
carefully obtained. The respondent was the head of the household
or any responsible person within that household. The morbidity
was classified according to ICD codes.'

The terms 'person', 'illness' and 'episodes' were defined as
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recommended by the Expert Committee on Health Statistics of the
World Health Organization (WHO).) If a person within a given
period of observation (e.g. a year) suffered from illness A twice
and from illness B three times and if the episodes of illness A and
B occurred at different times, this person contributed one unit to
statistics of persons for each illness, two units to statistics of
illness, and 5 units to episodes (2 'episodes' to illness A and 3 to
B). Period prevalence (persons) was defined as the number of ill
persons during a defined period (a year divided by the average
number of persons). Period prevalence (episodes) was the number
of episodes of illness which were current at some time during a
defined period di vided by the average number of persons exposed
to risk during the period.

Means, percentages, period prevalence (persons), period preva-
lence (episodes), Chi-square test, correlation in univariate analy-
sis and step-wise regression in multivariate analysis were the
statistical measures used.

RESULTS

Of the 300 households studied, 48 belonged to forward commu-
nities, 144 to backward communities and 108 to scheduled castes.
Half the households had a thatched roof, 29% a tiled roof and 21 %
a terraced roof. No morbidity was reported in 7.7% (23) of house-
holds. Ofthe 1440persons from 300 households, 615 (42.7%) had
one or more illness during the year. The sex of the person had no
bearing on the number of illnesses (Table I).

Among children below 2 years of age, 70% had one or two
illnesses. This group also had the highest proportion of two
illnesses (21.7%) and 63% of the under-fives had been ill once or
twice. As a group, school-going and adolescent children (6-19
years) had the least (31.7%) instances of illness while 45% of the
20-44 years group had had an illness. Three illnesses were
reported only in the age group ~45 years (Table IT).

Sixty per cent of the sampled households had infective and
parasitic diseases, 34% had diseases related to the nervous system
and sense organs, 15.3% had diseases of the digestive system,
10% had injuries and poisoning, 10% disease of the skin and 10%
needed preventive care.

Table 1lI details the morbidity pattern. Period prevalence
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TABLE I. Sex distribution of the population related to the number
of illnesses

Number Male Female Total
(n=731) (n=709) (n=I440)

One 261 (35.7) 272 (38.4) 533 (37.0)
Two 33 (4.5) 44 (6.2) 77 (5.3)
Three I (0.1) 4 (0.6) 5 (0.3)

Total 295 (40.4) 320 (45.1) 615 (42.7)

Figures in parentheses are percentages

TABLE II. Age distribution of the population related to the number
of illnesses

Age n Number of illnesses Sick persons
One Two Three

0-2 60 29 (48.3) 13 (21.7) 42 (70.0)
3-5 67 36 (53.7) 2 (3.0) 38 (56.7)
6-19 372 139 (29.2) 12 (2.7) 151 (31.7)
20-44 533 210 (39.4) 30 (5.6) 240 (45.0)
~45 308 119 (38.7) 20 (6.5) 5 (1.7) 139 (45.2)

Total 1440 533 (37.0) 77 (5.3) 5 (0.3) 615 (42.7)

Figures in parentheses are percentages

(persons) of infective and parasitic diseases (including fever,
cold, cough and headache) was found to be 21.9% and that for
diarrhoea and dysentery was 2.8%; the period prevalence (epi-
sodes) were 74.7% and 8.3%, respectively. Illnesses related to
the nervous system and sense organs accounted for a period
prevalence of 8.6% (persons) and 75.5% (episodes) followed by
diseases of the digestive system.

Less than I % of the population had chronic diseases such as
asthma (0.7%), uJcer(0.6%), tuberculosis (0.3%), diabetes (0.3%),
leprosy (0.2%), mental disorders (0.1%), cancer (0.06%) and
acute diseases such as typhoid (0.2%), measles (0.2%) and jaun-
dice (0.1 %).

Of the total population less than I % had problems related to
pregnancy, chi Idbirth and puerperium. However, the period preva-
lence among women only for menstrual problems was 1.4%, for

TABLE III. Period prevalence of illness (persons and episodes) during 1990-91

1CDcodes Type of illness No. of persons Period prevalence (persons) No. of episodes Period prevalence (episodes)
per 100 (n= I440) per 100 (n=1440)

I Infective and parasitic diseases 351 (179) 21.9 1076 74.7
II Neoplasm-cancer" 1 0.06

III Diabetes meIlitus* 5 (4) 0.3
IV Anaemia 2 0.1 25 1.7
V Mental disorders* 2 0.1

VI Nervous system and sense organs 124 (103) 8.6 1087 75.5
VII Circulatory system 5 (5) 0.3 13 0.9

VIII Asthma 10 (8) 0.7 110 7.6
IX Digestive system 67 (46) 4.7 229 15.9
X Genito-urinary system* 6 0.4

XI Complications of pregnancy, 42 (32) 2.9 202 14
childbirth and puerperium

XII Skin and subcutaneous tissues 46 (30) 3.2 343 23.8
xm Musculoskeletal system and connective 15 (13) 1.0 136 9.4

tissue
XVII Injuries and poisonings 43 (32) 3.0 142 9.9

DoshamlSevappulMedical checkup 5 0.3 9 0.7
Figures in parentheses are number of households 'Episodes not applieable Dosham local term used to describe children suffering from fever. diarrhoea and dysentry
Sevappu local term used to describe a child who turns blue and dies
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antenatal checkup l.8% and for child immunization l.6%.
More than halfthe households (59%) preferred to go to private

practitioners (registered, non-registered or indigenous) and only
28% used the services provided by a voluntary agency serving the
block (fable IV). Only 2% had adopted home treatment and 3%
had gone to a medical shop. This was either for pain-relieving
medicines or just for simple cold, cough or fever. While 79% of
the households had used allopathic treatment at some time, 33%
had used homoeopathic medicines (Table IV).

The annual health expenditure was Rs 89.9 per person and
7.7% of households had not incurred any expenditure. Consider-
ing an average household size of 4.8 persons, the annual health
expenditure worked out to Rs 469 per household. As the per capita
income (PCI) increased, the per capita health expenditure (PCHE)
also increased significantly (p<O.OOl;Table V). Similarly, as the
family size increased the PCHE also increased. However, caste
had no association with PCHE.

In the correlation analysis the PCHE correlated positively with
PCI (p<O.OI) and household size (p<O.OOI).However, the PCHE
was not related to the social status of the family (p>O.OI).

In the step-wise regression analysis the estimated coefficient
indicated that when the PCI increased by Rs 1.00, the average
increase in PCHE was Rs 0.03. When the household size in-
creased by one unit, the PCHE increased by Rs 8.58 and when the
PCI was Rs 1200 step-wise regression showed that on an average
every individual spent Rs 36 per annum. The R2value of PCHE
with household size (0.11) was higher than the R2 value of PCHE
with PCI (0.06), thereby implying that the regression fit of the
PCHE and household size was comparatively better than that of
PCHE and PCI.

DISCUSSION
Considering the methodological issues in a morbidity survey, the
use of tracer conditions has been found to significantly increase
completeness of reporting. This consists of the use of a checklist
of specific symptoms associated with a given health problem in
the questionnaire and asking the respondent whether she/he had

TABLEIV. Place and type of treatment (n=277)

Place/Type of treatment n (%)

85 (28)
12 (4)
75 (25)

177 (59)

238 (79)
98 (33)
10 (3)
7 (2)
4 (I)
6 (2)

Place
Voluntary organization (Primary and secondary care)
Christian Medical College Hospital (Voluntary tertiary care)
Government (Primary. secondary and tertiary)
Private practitioners (Registered. non-registered. indigenous)

Type
Allopathy
Homoeopathy
Medical shop
Native doctor
Petty shop·
Home treatment

TABLEV. Per capita income v. per capita health expenditure

Per capita income (Rs) Households Mean (SO) health expenditure

<600
601-1200
1201-2400

>2400
Total

109
96
59
36

300

40.0 (94.1)
68.0 (140.5)

140.1 (408)
216.9 (407.6)

89.9 (254.4)
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any of these during the period in question. The WHO has pro-
duced a select list of symptoms associated with various health
problems that may be used by a lay interviewer in a health survey.'
Tekle-Haimanot Makonnen picked up all morbidity by using
tracer conditions in a rural health survey in Ethiopia.' We did not
use any systematic list of tracer conditions, but spent time by
probing into various morbid conditions to increase completeness
of reporting.

The duration of the recall period also influences the complete-
ness and reliability of reporting. The longer the recall period, the
less likely a person will remember an illness. The health survey
conducted in 1954-55 in California, USA h established this fact. A
morbidity survey in Japan confirmed that recall lapse affects the
not-so-serious health conditions much more. We asked the
respondents for information with regard to the incidence of illness
for each of the four calendar weeks preceding the interview. The
total samples were then randomized over a period of 52 weeks so
as to accurately reflect the prevalence. We adopted a systematic
recall of one week prior to the interview, two weeks to one month
and then one month to I year which, to some extent, assures the
completeness and reliability of reporting. This method also
allows the seasonal variations in morbidity to be included and
estimation of the PCHE per year.

Rao et al. 7 have stated that a longitudinal study overcomes the
problem of a recall bias. However. longitudinal studies are expen-
sive and hence can cover only a short duration. A combination of
retrospective and longitudinal studies are considered ideal.

Another methodological issue relates to not including over-
the-counter purchases and self-care. The proportion reporting
self-care was low and these tended to be symptomatic treatment
of one or two doses which would not contribute substantially to
the total cost. With the information available from this study and
with our own experience of this area we do not anticipate any
major bias in the total costs incurred by the households.

The findings of a previous study have shown that for one visit
to the RUHSA Health Centre each person on an average paid only
Rs 8.80.8 This fact, as also the information available from this
study, suggest that it is unlikely that any significant bias in the
total costs incurred has been introduced.

In Mumbai.? 75% of urban poor households suffered from
infective diseases while we found that 60% of rural households
had the same diseases. In rural Nigeria!" in 1991 the prevalence of
fever, gastroenteritis and chest infection was estimated at 50%,
37% and 10%, respectively. We found that 60% of the households
studied had had infective and parasitic illnesses. A longitudinal
study carried out in the same population between 1990-92 had
indicated that the incidence (number of episodes/child-year) of
diarrhoea and respiratory diseases among children less than 3
years of age was 1.77 and 2.56 respectively .11 The low incidence
may be related to the existence of a rural health project providing
primary and secondary health care in this area for fifteen years."
For the same reason, 30% of the less than 2-year-olds in this study
had no disease compared to only 16.3% in another study from the
same state. Il

The positive relationship between PCI and PCHE is highly
significant with the chi-square test and correlation analysis.
However, in the multivariate analysis the relationship between
PCI and PCHE is not as strong.

In 1971-72 the annual health expenditure in the same district"
was estimated at Rs 13.09 per person and Rs 75 per family. In
1983-84 Scheer et al." reported an average health expenditure of
Rs 250-300 per year per family in the same area. The present
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study showed the annual health expenditure to be Rs 89.9 per
person and Rs 449 per household. The increase in the health
expenditure over this period is possibly due to inflation. In 1975
S~ et al. IJ estimated the annual PCHE in a rural area of
Tamil Nadu to be Rs 24 whereas a study from Mumbai" among the
urban poor, found the annual per household health expenditure to
be Rs 300 or more.

The morbidity pattern of this rural community, the health care
utilization pattern and the PCHE indicate that strengthening of the
government primary health centres and subcentres in this area and
changing the health-seeking behaviour of the population may
allow the voluntary agency to withdraw. Also the PCHE can be
kept at an affordable level if sufficient and efficient health care
services are provided.

ACKNOWLEDGEMENTS
We sincerely acknowledge the help of Mr Govindaraj, Mr Parandaman and
Mr Sundaramoorthy in data collection and Mr Anbalagan and Ms Mercy in
data analysis. The consultation of Dr P. S. S. Rao, Head of Biostatistics and
Mr Sampathkumar, Training Officer in RUHSA Department, Christian
Medical College, Vellore,are gratefully acknowledged. Ms V. Mahalakshmi's
word processing service is sincerely acknowledged.

REFERENCES
I Venna BL. Srivastava RN. Measurement of the personal cost of illness due to some

major water related diseases in an Indian rural population. lnt J Epidemiol
1990;19:169-76.

THE NATIONAL MEDICAL JOURNAL OF INDIA VOL. 9, NO.6, 1996

2 World Health Organization. International Classification of Diseases. Volumes I
and /I. Geneva:World Health Organization, 1975.
RaoPSS,Jesudin G, RichardJ. An introduction to biostatistics. Vellore: Prestografic,
1987:191-8.

4 World Health Organization. lAy reporting of health information. Geneva:World
Health Organization, 1978.

5 Tekle-Haimanot Makonnen. Two rounds of a rural health survey in Ethiopia in
1982-83. Need, objectives, preparations, data collections and evaluation of quality.
World Health Stat Q 1985;38:107-21.

6 Mooney W. Methodology in two California Health Surveys: Public health
monographs. Washingtoo:Govemment Printing Office, 1962:70.

7 Rao PSS, Rajamanickam C, Fernandez SR. Personal health expenses among rural
communities of North Areot District. Indian JMed Res 1973;61:11~11.

8 Kuruvilla A, George K, Rajaratnam A, John KR. Prescription pattern and cost
analysis of drugs in a base hospital in South India. Natl Med J India 1994;7:
167-8.

9 Yesudiari CAK. Utilization of health services by the urban poor. Mumbai:World
Health Organization and Tata Institute of Social Services, 1988.

10 Adekolu John ED. A health expenditure survey of morbidity in rural Nigeria. Afr J
Med Sci 1991;20: 15-22.

II Ramakrishnan U, Latham MC, Rajaratnam A. Vitamin A supplementation and
morbidity among pre-school children in South India. Am J Clin Nutr 1995;67:
1295-303.

12 Abel R. RUHSA-A model Primary Health Care Programme. J Trop Pediatr
1992;38:27~2.

13 Srinivasan V, Nair PS, Devi RK. Dun PRo Report on a morbidity survey of
Gandhigram community, Tamil Nadu. Bull Gandhigram lnst Rural Health and
Family Planning 1975;10:43~3.

14 Scheer P, Pinto A. Tuqa S. Ebrahim GJ, Abel R, Mukherjee OS. Perspectives in
Primary Health Care: Does health intervention ameliorate the effects of poverty
related diseases? Experience in rural south India. J Trop Paediatr 1985;3J :219-22.

Growth hormone-producing pituitary tumours:
Clinical profile and results of surgery
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ABSTRACT
Background. Growth hormone-producing pituitary tumours

present with a wide variety of manifestations. The optimum
diagnostic work up, management and follow up of such
patients is complex and involves a multidisciplinary approach.
There is paucity of data from India with regard to the clinical
presentation and results of surgery for growth hormone-
producing turnouts.
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Methods. We studied the first 50 patients presenting during
1989-94 with growth hormone-producing pituitary tumours to
our centre. The work up included detailed endocrine and radio-
logical assessment. The surgical outcome was analysed for 35
patients who were operated (trans-sphenoidal 29, transcranial
6) at our centre.

Results. All the patients had macroadenomas [mean (SO)
diameter 3,12 (0.87) cm]. Seventy-five per cent of the patients
had supra- anGlor parasellar extension and 57% had visual
field defects. Tumour size correlated with the preoperative
basal (r=O.57) and glucose-suppressed (r=O.54) growth hor-
mone levels, Thirty-three of the 35 patients operated at our
centre (trans-sphenoidal 28, transcranial5) were available for
follow up (median duration 34 months). Aftertrans-sphenoidal
surgery alone, 12 of the 28 (43%) patients had normalization
of growth hormone levels (post-glucose growth hormone


