
Vol. 50, No. 3, September 2005 109

References
1. American Psychiatric Association. Diagnostic and

Statistical Manual of Mental Disorders, 4th ed. Washington
DC: American Psychiatric Association, 1994

2. McKhann G, Drachman D, Folstein M, Katzman R, Price
D, et. al. Clinical diagnosis of Alzheimer’s disease: report
of the NINCDS-ADRDA work group. Neurology 1984;
34: 939–44

3. Feldman H, Sauter A, Donald A, Gelinas I Gauthier S, et
al. The Disability Assessment of Dementia Scale. A 12-
month study of functional ability in mild to moderate
severity Alzheimer’s disease. Alzheimer’s Disease and
Associated Disorders 2001; 15: 89–95

4. Schulz R, O’Brien AT, Bookwala J, Fleissner K. Psychiatric
and physical morbidity effects of dementia caregiving.
Prevalence, correlates, and causes. Gerontologist 1995; 35:
771–91

5. Feldman H, Gauthier S, Hecker J, Vellas B, Emir B, et al.
Efficacy of donepezil on maintenance of activities of daily
living in patients with moderate to severe Alzheimer’s
disease and effect on caregiver burden. Journal of the
American Geriatric Society 2003; 51: 737–44

6. de Silva HA, Gunatilake SB, Smith AD. Prevalence of
dementia in a semi-urban community in Sri Lanka: report
from a regional survey. International Journal of Geriatric
Psychiatry 2003: 18: 711–5

7. de Silva HA, Gunatilake SB. Mini Mental State
Examination in Sinhalese: a sensitive test to screen for
dementia in Sri Lanka. International Journal of Geriatric
Psychiatry 2002; 17: 134–9

8. Roth M, Tym E, Mountjoy CQ, Huper t F A., Hendrie H,
et al. CAMDEX: A standardised instrument for the
diagnosis of mental disorder in the elderly with special
reference to the early detection of dementia. British Journal
of Psychiatry 1986; 149: 698–709

9. Sheikh K, Smith DS, Meade TW, Goldenberg E, Brennan
PJ, et. al. Repeatability and validity of a modified Activities
of Daily Living (ADL) Index in studies of chronic disability.
International Rehabilitation Medicine 1979; 1: 51–8

10. Pearlin LI, Mullan JT, Semple SJ, Skaff M M, Caregiving
and the stress process: an overview of their concepts and
measures. Gerontologist 1990; 30: 583–94

11. Rösler M, Anand R, Cicin-Stain A, Gauthier S, Agid Y, et
al. Efficacy and safety of rivastigmine in patients with
Alzheimer’s disease: international randomized controlled
trial. British Medical Journal 1999; 318: 633–40

12. Tariot PN, Solomon PR, Morris JC, et al. A 5-month,
randomized, placebo-controlled trial of galantamine in AD.
The Galantamine USA-10 Study Group. Neurology 2000;
54: 2269–76

13. Mohs RC, Doody RS, Morris JC, Ieni J R, Rogres SL, et al.
A 1-year placebo-controlled preservation of function
survival study of donepezil in AD patients. Neurology
2001; 57: 481–8

14. The 10/66 Dementia Research Group. Care arrangements
for people with dementia in developing countries. International
Journal of Geriatric Psychiatry 2004; 19: 170–7

15. Schneider J, Murray J, Banerjee S, Mann A. EUROCARE:
a cross national study of co-resident spouse carers for
people with Alzheimer’s disease: I–Factors associated with
carer burden. International Journal of Geriatric Psychiatry
1999; 14: 651-61

Papers

Morbidity pattern and household cost of hospitalisation for non-communicable
diseases (NCDs): a cross-sectional study at tertiary care level
A Kasturiratne1, AR  Wickremasinghe1 and A de Silva2

(Index words: Government hospitals, household costs, in-patient care, non-communicable diseases)

Abstract
Objective To determine the pattern of morbidity and the
demographic and socioeconomic characteristics of
patients seeking in-patient services for non-
communicable diseases (NCDs) in medical units of a
tertiary care hospital, and to estimate the economic
burden imposed by these admissions on the households.

Methods A descriptive cross-sectional study was
conducted in medical units of the Colombo North
Teaching Hospital, Ragama. Data were collected using
a pre-tested interviewer-administered questionnaire.
Morbidity patterns and demographic and socio-economic

characteristics of patients with NCDs were determined.
Direct and indirect components of the household cost of
hospital stay were estimated.

Results Fifty five per cent of the patients men male and
the largest age group (11%) was 50–54 years. Seventy
per cent were above 40 years of age, and 63%
represented social classes 4 and 5. Diseases of the
circulatory system were the commonest (31%). Median
household cost of the total hospital stay was Rs. 852.00
(inter-quartile range Rs. 351.00–1885.00) of which 70%
were direct costs. Median daily cost was Rs. 340.00 (inter-
quartile range Rs.165.00–666.00). Only 44% of patients

1 Department of Community and Family Medicine, Faculty of Medicine, University of Kelaniya. 2 Department of Economics,
Faculty of Arts, University of Colombo.
Correspondence: AK, Tel: +94 1 011 2953411, e-mail: <anuradhini@mfac.kln.ac.lk> (Competing interests: none declared).
Received 2 November 2004 and revised version accepted 21 April 2005.



110 Ceylon Medical Journal

incurred an indirect cost. Cost of travelling was the main
contributor (36%) to the household cost. Laboratory
investigations contributed 16%.

Conclusions Most patients seeking in-patient services
were from a poor socioeconomic background. The
economic burden imposed by the admission to the
household was mainly due to direct costs incurred for
travelling and investigations.

Introduction
 The close relationship between health and the

economy is increasingly recognised today [1]. Sri Lanka,
a country in developmental transition, has achieved high
levels of health at low cost [2]. With the increase in life
expectancy at birth and reduction in crude birth rate, Sri
Lanka’s population is ageing rapidly. This has made non-
communicable disease (NCD) an important health problem.
Most NCD start in middle age and continue until death,
making heavy demands on health care facilities. The
individual economic burden of these diseases is borne
primarily by households.

About 95% of the in-patient health care needs of our
population are provided by the public sector [3], the
facilities ranging from rural hospitals to teaching hospitals
with sophisticated facilities. Due to the lack of a systematic
referral system, patients bypass small institutions and
come to secondary and tertiary care institutions [4].

The purpose of this study was to describe the pattern
of NCD morbidity, the sociodemographic and socio-
economic characteristics of patients suffering from NCDs,
and to estimate the costs borne by households for in-patient
care due to NCDs at a tertiary level public sector health care
institution.

Methods
This cross-sectional study was conducted in the four

medical units of the Colombo North Teaching Hospital,
Ragama from 24 July to 15 November 2003. Patients
admitted with a presumptive diagnosis of an NCD were
sampled systematically. The sample of 791 comprised only
patients who had a definitive diagnosis of an NCD on
discharge (ischaemic heart disease, hypertensive heart
disease, endocrine disorders such as diabetes mellitus,
cerebrovascular accidents, rheumatoid arthritis, etc).
Patients admitted for pre-planned investigations and
regular therapeutic procedures, those who left against
medical advice or who were transferred to another
institution or who died, were excluded. The diseases were
classified according to the 10th revision of the International
Classification of Diseases [5].

Data collection

Data were collected using a pre-tested interviewer
administered questionnaire by medically qualified
investigators after obtaining written informed consent. The

subjects were interviewed on a number of occasions during
their hospital stay, i.e. soon after admission, every other day
during the course of their stay, and on discharge, to update
cost data. Where the patient was unable to provide the
required information, it was obtained from a reliable informant.

Data analysis

Data were coded and entered into EpiData 2.1b and
analysed using SPSS version 10. Measures of central
tendency and variation were used to describe data. The
median test [6] was used to compare different groups as
the distributions were skewed.

Social class was categorised based on the occupation
of the head of the household [7]. A composite socioeconomic
score was developed using the occupation and educational
level of the head of the household, and some indicators
of the accumulated wealth of the family [8].

Ethical considerations
Ethical committee approval was obtained from the

Ethics Committee of the Faculty of Medicine, University
of Kelaniya. Permission to conduct the study was obtained
from the Director, Colombo North Teaching Hospital, and
the Consultant Physicians of the medical units.

Results
There were 438 (55%) men and the median age of the

sample was 50 (inter-quartile range 36–63) years. Sixty six
per cent were between 15–59 years and 31% were over 60
years. The median family size was four (inter-quartile range
3–5). Eighty two per cent were resident in the Gampaha
district with 87% residing within a radius of 50 km from
the hospital. Five per cent of patients, permanently resident
in areas over 100 km away from the hospital were admitted
during temporary visits to the area. About 17% of
household heads had an educational level higher than the
G.C.E. (Ordinary Level). Seventy three per cent of households
had a monthly family income of less than Rs.10 000.00 per
month and 26 (3%) patients had health insurance.

The median duration of hospital stay was 2 days
(inter-quartile range1–5). Diseases of the circulatory
system were the commonest, including ischaemic heart
disease (55%), hypertensive disease (25%) and
cerebrovascular disease (17%). Alcoholic liver disease
accounted for 48% of diseases of the digestive system, and
asthma accounted for 95% of diseases of the respiratory
system. Among endocrine, metabolic and nutritional
diseases, diabetes mellitus was the commonest (96%).
Injury, poisoning and other consequences of external
causes (ICD S00-T98) and external causes of morbidity
and mortality (ICD-V01-Y98) accounted for 18% of all
medical admissions due to NCDs.

Direct household costs included the costs of travelling,
meals, pharmaceuticals, laboratory investigations done
in the private sector, patient care, consumable items and
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other miscellaneous costs. Indirect household costs
included the costs of lost earnings by the patient and the
family. The median direct household cost for the total
hospital stay was Rs. 542.00 (inter-quartile range
Rs. 208.00–1332.00), the major component being for
travelling (Table 3). Over 50% of patients did not incur
any costs for carers, meals, pharmaceuticals and
consumables. In 52% of patients, costs incurred were only
for travelling. Less than 5% of patients had a paid
bystander. Forty eight per cent and 34% of patients
incurred costs for meals and pharmaceuticals. Thirty four
per cent of patients got laboratory investigations done in
the private sector. Consumable items were obtained by
15% of patients.

Forty four per cent of patients incurred an indirect
cost, and  the median cost for their entire stay was Rs. 600.00
(inter-quartile range Rs.300.00–1200.00) (Table 4). The
median number of working days lost by the patient and
family members was 2 (inter-quartile range 1–4 days).

The median total household cost for the entire stay
was Rs. 852.00 (inter-quartile range Rs. 351.00–1885.00),
of which, direct costs accounted for 70% (Table 4). This is
22% of the median daily monthly income of an average Sri
Lankan for the period 1996/97 [9]. The median cost was
Rs. 340.00 (inter-quartile range Rs.165.00–666.00). The total
household costs of patients categorised in the higher
social classes were significantly higher than that of the
lower social classes (p = 0.032).

Table 2. Distribution of diseases according to the ICD 10 classification

Disease Category Frequency (%)

Malignant neoplasms (C00-C99) 14 (1.8)
Diseases of the blood and blood-forming organs and certain disorders
involving the immune mechanism (D50-D89) 6 (0.8)
Endocrine metabolic and nutritional diseases (E00-E90) 46 (5.8)
Mental and behavioural disorders (F00-F99)  18 (2.3)
Diseases of the nervous system (G00-G99) 41 (5.2)
Diseases of the circulatory system (I00-I99) 243 (30.7)
Diseases of the respiratory system (J00-J99) 57 (7.2)
Diseases of the digestive system (K00-K93) 143 (18.1)
Diseases of the musculoskeletal system and connective tissue (M00-M99) 60 (7.6)
Diseases of the genitourinary system (N00-N99) 20 (2.5)
Injury, poisoning and certain other consequences of external causes (S00-T98) 55 (6.9)
External causes of morbidity and mortality (V01-Y98) 88 (11.1)

Total 791

Table 3. Direct household costs*

Item Number(%) incurring cost Median cost (Rs.) Inter-quartile range (Rs.)

Travelling 779 (98.5) 313.00 130.00–670.000
Bystander 217 (27.4) 164.00 67.00–581.00
Meals 379 (47.9) 70.00 40.00–150.00
Pharmaceuticals 267 (33.5) 150.00 72.00–256.00
Investigations 265 (33.5) 430.00 180.00–830.00
Consumables/other costs 119 (15.0) 82.00 30.00–180.00

*Based on those who incurred a particular cost

Table 4. Components of total household costs

Component Mean SD Percentage

Direct cost 1051.00 1598.20 69.5
Travelling 538.70 761.40 35.6
Bystander 111.10 328.30  7.3
Meals  62.50 138.50  4.1
Pharmaceuticals  73.60 180.70  4.9
Investigations 244.50 833.60  16.2
Consumables and other costs  20.60 108.70  1.4

Indirect cost 461.36 1271.84 30.5
Total cost 1512.36 2245.76 100.0
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Discussion
Economic and social changes occurring in developing

countries are associated with changes in the morbidity pattern
due to the emergence of NCDs. The burden of non-
communicable diseases is felt to a greater extent in low
and middle-income economies than in high-income
economies [10]. Investments in our health sector are limited,
and funding is dwindling gradually due to shrinking state
revenue and competing demands. Careful consideration
of the pattern of public sector health care utilisation, the
socioeconomic level of the clients and patterns of
morbidity and mortality are essential.

Prevalence of NCDs increases with advancing age.
Seventy per cent of the patients of our sample were over
40 years. The 66% in the 15–59 year age group are
economically active and cause, a large economic burden
as indirect costs due to lost earnings. The male
preponderance in this study, probably due to their
increased physiological and lifestyle related risk of NCD,
leads to a profound economic impact in households.

The majority of patients in this study were from
middle and low income households as reflected in the
social class and socioeconomic level (Table 1), probably
due to the study setting which was a public sector
establishment that provides free health care.

Travel costs comprised the major component (36%)
of household costs. Wide variations in travel costs were
due to different distances to the hospital and mode of
transport used. Costs of provision of meals (4%) and
engaging carers (7%) were less important. As expected,
social class was associated with costs of hospitalisation,
with patients of higher social classes using private vehicles
for transport as compared to those from the poorer social
classes who depended on public transport.

Despite the operation of a free health care service,
34% of patients got some laboratory investigations done
in the private sector. Pharmaceuticals were purchased from
the private sector by 34% of patients. With overcrowding
in tertiary care settings, pharmaceutical and laboratory
services are generally over-whelmed. In addition, certain
investigations cannot be performed in state sector
hospitals. As lack of finances restricts poor patients from
accessing the private sector, outsourcing of these services
should be considered, at least on the basis of need.

The costs incurred by patients and families for the
entire hospital stay comprised about one quarter of the
monthly income of an average Sri Lankan family. The daily
cost exceeded the national median daily income of an adult.
As chronic diseases recur, the recurrent economic burden
can be substantial in low-income groups who have many
other economic priorities.

Hospitalised patients represent the severe forms of
morbidity, reflecting only the “tip of the iceberg” of the
burden of disease in the community. Considering the
hidden burden of non-communicable diseases, both in-
patient and out-patient facilities required for long term
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Table1. Demographic details of patients

Variable Number  (%)

Age
<15 22 (2.8)
15-24 98 (12.4)
25-59 425 (53.7)
>60 246 (31.1)

Sex

Male 438 (55.4)
Female 353 (44.6)

Area of residence
<10 km 393 (49.7)
10-49 km 299 (37.7)
50-99 km 59 (7.5)
>100 km 40 (5.1)

Social classa

1 16 (2.0)
2 141 (17.8)
3 140 (17.7)
4 235 (29.8)
5 259 (32.7)

Socio-economic statusb

1 2 (0.3)
2 264 (33.4)
3 278 (35.1)
4 175 (22.1)
5 72 (9.1)

aSocial Class
1– Higher professionals and administrative

occupations
2– Lesser professionals, industry, retail trades
3– Skilled occupations (manual and non-manual)
4– Semi-skilled occupations
5– Unskilled occupations

bSocioeconomic status
1– Low
2– Moderately low
3– Moderate
4– Moderately high
5– High

management of these conditions need to be upgraded in
the face of the epidemiological and demographic transition.
Improvement of out-patient and follow up facilities will
reduce the cost of in-patient care on both households and
the health system by minimising the number of hospital
admissions.
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Abstract
Background Non-alcoholic steatohepatitis (NASH) is
common and can progress to cirrhosis. It has been
regarded as a ‘disease of affluence’ and there are only a
few reports from developing countries.

Objective To describe the clinical, biochemical, and
histological characteristics of a cohort of NASH patients
in Sri Lanka, and to determine their short term outcome
following modifications of lifestyle.

Method Patients who had a liver biopsy for investigation
of raised hepatic enzymes were assessed during the period
May 1999 – May 2003. Patients who had an alcohol intake
of over 40 g/week were excluded. Detailed clinical and
biochemical data of patients with histologically confirmed
NASH were compiled. Histological grading and staging
was done using the Brunt system. The patients were
advised on lifestyle modifications and the control of
diseases known to be associated with NASH. They were
followed up at 3 –monthly intervals.

Results During the study period liver biopsies were
performed on 296 patients and 100 ( 35.1%) were
diagnosed as having NASH. (Men = 79, Mean age 37. 2
years, SD 10.6). Risk factors for NASH included diabetes
mellitus (55%), obesity (52%), hyperlipidaemia (54%), a
family history of risk factors (66%) and a high dietary fat
intake (66%). However, 44.3% of men and 33.3% of
women were not overweight. The histological grading
and staging of 80 biopsies showed Grade 1 in 31 (38.8%),
Grade 2 in 29 (36.3%), Grade 3 in 20 (25%), Stage 1 in
57 (71.3%) Stage 2 in 13 (16.3%), Stage 3 in 2 (2.5%)

and Stage 4 in 8 (10%). In 55/91 ( 60.4%) patients who
were followed up for a median of 2.5 years (range 1–4
years) the serum transaminases returned to normal in a
median of 7 months (range 3–14 months).

Conclusion The clinical, biochemical and histological
features of NASH patients in our series are similar to that
reported in western countries. However “lean males”
accounted for a significant proportion. In the short term a
majority of patients showed improvement in serum
transaminases with lifestyle modification.

Introduction
Over the last 20 years non-alcoholic steatohepatitis

(NASH) has increasingly been recognised as a common
chronic liver disease. The clinical significance of NASH
is two-fold: firstly, the potential for mortality, due to
progression to cirrhosis and complications of portal
hypertension, hepatic insufficiency and rarely, hepatocellular
carcinoma [1–4]; secondly, the frequency with which it is
encountered in patients who undergo evaluation for
abnormalities in liver enzymes [5–7].

NASH is widely recognised as the second most
important cause of liver disease in the USA and several
other developed countries such as Japan and Australia
[7]. Risk factors for its development include diabetes,
obesity, and a high fat intake, all common in rich countries.
Many developing countries in the Asian region have
factors that predispose to the development of NASH [8].
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