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1. Introduction
Out-of-pocket (OOP) payment is the major health financing mechanism across developing
countries (O’Donnell 2008; Leive et al. 2008). Such payments often place an enormous
burden on underprivileged households (Sun et al. 2007; Van Damme et al. 2004) and may
sometimes drive such households deeper into poverty (Kanjilal et al. 2007, Rahman et al,
2013). Empirical studies (Ladusingh and Pandey, 2013; Narayanan et al. 2000; Krishna 2006)
show that the poor in India are at high risk of immiseration when they seek medical
intervention for major ailments. Ghosh (2011), using data from the 1993-94 and 2004-05
National Sample Surveys, found that the introduction of users fees, reduced government
spending on health, an increased role for the private sector and rapid inflation of healthcare
costs contributed to increases in the incidence of catastrophic expenditure and
impoverishment.
Selvaraj & Karan (2009) also identified reduced public provision and rising medical costs
as primary drivers of impoverishment, estimating that the additional percentage of the
population falling below the poverty line due to healthcare expenditure grew from 3% in
1993-94 to more than 3.6% in 2004-05. A similar study using data for 2004-2005 (Gupta
2009) estimated that adjusting the poverty line to allow for essential OOP expenditure for
health care increased the poverty headcount ratio by 3.6 percentage points in rural and 2.9
percentage points in urban areas. Berman et al. (2010) estimated household impoverishment,
calculating the number of households below the poverty line before and after healthcare
payments. They found that 6.2% of all households (6.6% in rural areas and 5% in urban
areas) suffered impoverishment as a result of healthcare expenditure in 2004. In a substantial
majority of cases, around 4.9%, this resulted from expenditure on outpatient care. From
another perspective, Peters et al. (2002) estimated that about a quarter of those hospitalised in
India fall below the poverty line every year due to catastrophic OOP payments.
In most countries only very limited mechanisms exist to reduce the burden of high
healthcare costs on poor households or to mitigate their impact on household livelihoods (Xu
et al. 2003; Su et al. 2006; Flores et al. 2008). Protecting households from such costs poses a
formidable challenge, particularly for countries with high poverty levels. Against this
background, the present study asks two questions: What are the major determining factors for
‘catastrophic’ health care payments in India? What is the economic impact of such payments
on poor households? The study attempts to answer these questions using recent data on West
Bengal.
West Bengal is one of the poorer states of India, with per capita income somewhat below
that for the nation as a whole1. It has a long way to go to achieve the goal of universal health
coverage. There is no significant risk pooling mechanism for health financing (Kanjilal et al.
2007). Only some 5-10 per cent of households are members of formal health insurance
schemes and all of these only cover inpatient treatment (Shahrawat and Rao, 2013).
Nonetheless, the infant mortality rate has declined substantially over the longer terms to stand
at 32 in 2011, compared to the all-India rate of 44 (SRS, 2012) and life expectancies over
2005-2010 of 67.4 for men and 71.0 for women compared to 64.6 and 67.7 (Government of
India, 2013). However in recent years there are concerns that progress has slowed compared
to some other states (table 1).

1

Per capita income (in current prices) in India for the year 2010 was Rs. 46117 whereas in West Bengal it was
Rs. 41837 (Planning Commission, Government of India).
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Table 1: Infant Mortality Rates for West Bengal and All-India
2000
2008
West Bengal
51
35
All India
68
53
Source: SRS, Various years

2011
32
44

Purohit (2008) argues that a major problem with the health system in West Bengal is that
there are wide “differentials in availability and utilization of inputs such as the per capita
availability of hospitals, beds, and manpower” across districts. Table 2 indicates such
variations across the three districts in the present study and compares them to a major urban
centre, Darjiling. It is suggested that remedying these disparities will require a considerable
increase in medical and public health expenditure in the least well-served districts. A more
recent and highly critical study of health services in West Bengal (Rana and Mishra, 2012),
suggests that there has been serious under-funding of the health sector for many years,
particularly in rural areas, with the result that large sections of the population have been
driven to use private sector providers.
Table 2: Distribution of selected health inputs by districts
Hospitals
PHCs per
Hospital
Auxiliary
Life
per 10,000
10,000
Beds per
Nurse
Expectancy
10,000
Midwives
per 10,000
Bankura
0.28
2.73
8.7
11.4
64.9
Maldah
0.27
1.36
3.5
6.9
54.5
North 24 Parganas
0.23
0.82
2.9
13.2
68.4
Darjiling
0.74
1.93
15.1
25.1
68.9
Source: Purohit, 2008: 218 and 220
Ghosh (2010), used the NSS data to compare per capita OOP expenditure in West Bengal
on inpatient and outpatient medical care costs between 1993/94 and 2004/05 (table 3). The
equivalent expenditures derived from the current data are substantially higher, particularly for
inpatient care. This may be partly due to the inclusion of reported indirect costs, travel and
subsistence for the patient and possibly for one or more carers. It also indicates increased
utilisation of inpatient services. Inpatient expenditure doubled as a proportion of healthcare
costs between 1993/94 and 2004/05.
Table 3: mean OOP for health care (in Rs.) by type of care in 1993-94,2004-05 & 2007

Inpatient
Outpatient

1993/94
2004/05
10
53
64
145
Source: Ghosh S (2010); *Includes direct and indirect costs

2007
169*
242*

2. Data and Methodology
We used household survey data collected from three representative districts of West Bengal
(Malda, North 24 Parganas, and Bankura) over the period January – March 2007. A twostage cluster sampling approach was used to select 748 urban and 2403 rural households. At
the first stage, 35 primary sampling units (PSU)2 covering both rural and urban areas were
2

In rural areas, the census village is considered a PSU and in urban areas census ward or census enumeration
block is considered as primary unit.
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selected using a probability proportion to size (PPS) approach. The second stage involved
selection of 30 households from each PSU using systematic random sampling. A structured
questionnaire was used to collect detailed information from each household on their
demographic and socioeconomic profile, expenditures, family member(s) needing healthcare
during the previous month, the nature of the health problem, healthcare seeking behaviour,
treatment costs at each stage, satisfaction with treatment and coping mechanisms. The sample
included 15,206 individuals in 3,150 households.
To estimate household expenditures detailed information was collected on the quantities
and values of specific food and non-food household consumption items. To minimize recall
errors, a detailed item classification was adopted. Non-food items included clothes, housing
(rent/maintenance), medical care, education, transport, social functions/recreation, religious
function, consumer durables, contribution to social security or insurance schemes and utilities
(electricity, gas, telephone, etc.). Household health care expenditure was defined as the outof-pocket expenditures on drug and medicines, consultation fees, hospital bed charges, cost
of transport to the treatment site and daily leaving costs, including food and lodging for
escorts of the ailing household member.
The recall periods for the healthcare questions were: previous year for hospitalisation and
childbirth; three months for outpatient care; and one month for chronic illness. It should be
noted that differences in recall period can affect the comparability of estimates. Other surveys
have typically adopted shorter recall periods for outpatient services and there is some
evidence that this may result in higher expenditure estimates (Lu et al, 2009). However, Xu et
al (2009) suggest that “Longer recall period may increase recall bias, but … can capture
more infrequent spending. The overall effect is not clear” and many household consumption
surveys seek information on health expenditure over the previous year. In the present study a
major consideration was that a longer recall period increases the number of households
reporting use of outpatient services. Where an individual reported more than one instance of
healthcare need over the recall period, data was collected on their most recent experience.
Household healthcare expenditure was defined as the sum of OOP expenditures on medicines
and supplies, consultation fees, hospital bed charges, transport charges to the treatment site
and daily living costs, including food and lodging for the ailing household member and any
accompanying helpers.
3. Catastrophic Health Care Expenditure
Household OOP expenditure on healthcare has typically been designated as catastrophic if it
exceeds a given proportion of household income or expenditure over a set time period. In
general terms, Berki (1986) defines catastrophic expenditure as constituting a sufficiently
large proportion of a household budget to threaten a substantial reduction in that household’s
customary standard of living. Similarly, Wagstaff and Doorslear (2003) and Russell (1996)
define healthcare expenditure as catastrophic if it exceeds 10 per cent of household total
annual expenditure, arguing that healthcare expenditure on this scale typically requires the
sacrifice of consumption goods, possibly including basic goods. An alternative approach is to
define catastrophic expenditure in terms of a household’s ability to pay without sacrificing
basic goods consumption. Thus Kawabata and Carrin (2002), Kawabata (2003) and Xu et al.
(2003) define healthcare expenditure as catastrophic if it exceeds 40 per cent of household
non-food expenditure. This latter approach has been adopted in the current study.
However, we are aware that using a single catastrophic threshold is inadequate because the
impact of high health care expenditures varies across economic groups and we therefore
consider various thresholds (20–60 per cent). We also measure the catastrophic spending
3
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curve as defined by Wagstaff (2008). This plots OOP payments as a percentage of household
annual non-food expenditure against the number of households making such payments.
4. Analytical Methods
The share of health care expenditure in non-food expenditure is defined as ψi = hi / θi, where
hi is the average household monthly expenditure on health, and θi is the average household
monthly non-food expenditure. We adopt a simple logit specification to predict the
probability of catastrophic health expenditure in households using selected background
indicators relating to type of healthcare need, household social and demographic
characteristics and household economic status.
The logit function can be written:
Logit ( xi )  ln( P( yi  1 xij ) /(1  P( yi  1 xij ))   j  j xi j .................(1)

Where, P( yi  1 xij ) is the probability that a household will experience catastrophic healthcare
expenditure, xij denotes the values of the independent variable j for household i, and the
parameters  j are to be estimated.
As indicated above, health care expenditure was defined as catastrophic if it exceeded 40
per cent of total non-food household expenditure. Four dichotomous variables identified the
types of healthcare need: (1) household had a member who was hospitalised during the
previous year; (2) household had a member who suffered an acute illness in the previous
three months but was not hospitalised due to that illness3; (3) household had a member with a
chronic illness which persisted over the previous month4; and (4) household had a female
member who gave birth in the previous year. Note that these variables are not mutually
exclusive – a single household could be categorised as experiencing multiple healthcare
needs. The other variables included in the model were: household size, rural/urban location
and economic status. To allow for non-linear effects, this last was included using dummy
variables to denote the quintiles groups derived from the distribution of total household
expenditure per capita.
We also estimated the impact of catastrophic payment at various thresholds on an indicator
relating to the coping mechanisms adopted to finance health care. These range from meeting
costs out of current income to extreme measures such as reducing food consumption or
withdrawing children from school. The most common mechanisms reported in the survey
were categorised under the following headings:








Payment from current income
Payment from savings
Borrowing with/without interest
Reducing purchase of consumer durables
Reduced spending on social obligations/functions
Reducing food consumption
Reducing other consumption expenditure

3

Acute illness means extremely severe illness, pain, brief and dangerous diseases such as a cut, an infection, or
other physical injuries. This type of illness usually comes on fast and often goes away in no more than a few
weeks or months if treated properly. Acute illness can become chronic when the cause is difficult to treat.
4 Chronic illness refers to intractable ill health that exists more than three months and does not resolve in
response to treatment. It is viewed more as its own disease rather than as a symptom of another health problem.
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Withdrawing a child from education
Postponing marriage of a daughter
Stopping medical treatment of another household member
Selling/mortgaging property
Stopping purchase or expansion of a house

The adoption of such mechanisms was taken as indicating the vulnerability of a household
to the impact of high expenditure on healthcare. Aggregate coping indices (ACI) for each
household who spent at least one rupee on hospitalisation, outpatient care or delivery care
during the relevant reference periods were developed using factor analysis on the set of
dichotomous variables relating to the above list and identifying the first component as the
measure of vulnerability (annex 1). We did not attempt to estimate an index for chronic care,
given that the related expenditure represented a long term ‘stress’ on household resources
rather than a ‘shock’ that could be easily linked to specific short-term coping responses.
Finally, we developed a regression model where ACI is considered the dependent variable
and the catastrophic expenditure threshold level is considered an independent variable. In this
model we predict the implications of different levels of catastrophic healthcare expenditures
on the ACI. The functional form of the equation can be written as:
.............. (2)
Where, Yt = aggregate coping index, t denotes the type of healthcare need (hospitalisation,
outpatient care, or delivery), and the xti indicate whether a household has reached a
catastrophic expenditure threshold for each type of healthcare need, with thresholds set at
20%, 30%, 40%, 50% and 60% of non-food consumption. The equation thus attempts to
model the extent to which different levels of catastrophic expenditure impact on the level of
severity of the coping strategies used to meet that expenditure.
5. Results
Average reported expenditure on inpatient care for affected households was Rs. 4,532,
around 10.8% cent of household annual expenditure (table 1). The corresponding estimates
for outpatient care were Rs.1,184 (3.5%), for chronic care Rs. 2,741 (5.2%), and for delivery
Rs. 687 (4.2%) (Table 4). As might be expected, health costs were higher in urban than rural
areas but, with the exception of delivery, represented a smaller proportion of household
expenditures, reflecting the generally higher overall expenditures of urban households.
Average expenditure on delivery services was almost twice as high in urban areas, probably
mainly a result of the different mix of providers.
Note that while expenditure on chronic care was reported to be at least 2.5 times that for
outpatient care, the differences expressed in terms of percentages of total expenditure were
much less. This suggests that decisions on chronic care expenditures may be determined by a
household’s economic situation to a greater extent than those on other types of care. Among
poorer households, expenditure on chronic illness, often affecting older household members,
may be given lower priority if there are more immediate demands on household income. It is
perhaps worth making the general point that the poorest households may often decide to
delay, or sometimes avoid, spending on healthcare even when it is obviously needed.
Catastrophic healthcare expenditure is only possible for households that can gather the
necessary resources.
The above evidence on the relatively higher impact of inpatient treatment is confirmed by
the catastrophic spending curves. Figure 1 shows that some 21% of affected households spent
5
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over 40% of their annual non-food expenditure on inpatient care. The proportions were much
lower for outpatient care, chronic illness and delivery.
Table 4: Health expenditure per household as percentage of total expenditure by
treatment
Health expenditure as a percentage
Expenditure per affected
of total annual expenditure
household (HH) ( in Rupees)
per affected household
Rural
Hospitalisation
4,340
11.55
Outpatient
1,170
4.03
Chronic
2,637
5.73
Delivery
592
3.96
Urban
Hospitalisation
5,141
9.21
Outpatient
1,232
2.45
Chronic
3,030
4.14
Delivery
1,117
4.69
All
Hospitalisation
4,532
10.81
Outpatient
1,184
3.49
Chronic
2,741
5.16
Delivery
687
4.15

Figure 1: Catastrophic spending curves based on non-food expenditure by type of
healthcare
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The source of treatment had an important bearing on the expenditures incurred by
households seeking care (table 5). Households using private nursing homes/hospitals for
inpatient care spent over 25% of their annual expenditure, while clients of government
facilities reported spending only 7%.
6
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Table 5: OOP cost of inpatient care by public and private hospitals
OOP cost per affected
OOP cost as percent of
household (in Rupees)
annual HH expenditure
Government Hospital
Rural
2,674
7.6
Urban
2,973
5.5
Total
2,746
6.8
Private hospital
Rural
10,937
25.7
Urban
14,410
25.6
Total
11,734
25.7
Table 6 presents the estimated odd ratios obtained from the logit model. Households
having a member with a chronic illness had by far the highest odds of incurring catastrophic
healthcare expenditure, controlling for other variables. This would seem to imply that the
ongoing stress placed on household resources by chronic illness has a cumulative impact that
can often outweigh the sudden shocks imposed by acute healthcare needs.
Inpatient care was also associated with a high odds ratio of incurring catastrophic OOP
expenditure at all thresholds. For example, the odds of spending at least 20% of non-food
expenditure on healthcare was 1.42 times higher in the case of households with a hospitalised
member, and this ratio increased consistently across the catastrophic spending thresholds,
though only attaining statistical significance at the 50% threshold, probably because of the
limited number of households with a member requiring hospital care. Note that households
with members requiring only outpatient care appeared less likely to experience catastrophic
healthcare expenditure. This can be understood by considering that this group excludes
households meeting inpatient acute care costs, who are therefore included in the comparator
group.
Among the controlling variables, the risk of incurring catastrophic payment was around
twice as high for those living in rural areas and for non-Hindus across all catastrophic
payment thresholds. As might be expected, poor households were also at greater risk, though
the use of two poverty indicators produced somewhat contrary findings. Those above the
official poverty line were 0.8 times, and non-food deficit households 0.7 times, less likely to
face catastrophic expenditure. However, the effects associated with the poverty line indicator
were all insignificant except at the 60% threshold, while the food-deficit indicator –
identifying the poorest households – was significant at all thresholds. Employment in
agriculture or a casual labourer increased the risk of catastrophic expenditure compared to
being employed in the non-agricultural sector. Other factors were generally either limited in
effect or not statistically significant. Being self-employed or engaged in trade or business
activities, substantially increased the risk of catastrophic expenditure but with high variability
such that the effects were not statistically significant. Household size had a positive
association with catastrophic payments, but the association was limited across the
catastrophic expenditure thresholds. Households with aged members and children were more
likely to incur catastrophic expenditure at the 20% threshold but not at higher levels.
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Table 6: Estimated odd ratios for different catastrophic thresholds
Catastrophic thresholds
20%
30%
40%
50%
Health Care
At least one hospitalization
No hospitalization but at least one acute
illness
At least one birth
At least one chronic illness
Household Characteristics
More than 5 members
Rural household
General caste
Hindu
Male-headed household
Number of elderly persons in a household
No. of children below 5 years old
Economic Status of the household
Household above poverty line1
No food deficit
Education
Illiterate
Primary education
Secondary education
Occupation
Agriculture and allied activities
Causal labour
Self-employed
Unemployed or retired persons
Business
Number of observations
LR chi2(23)
Prob > chi2

60%

1.42

1.78

1.57*

1.82*

1.61*

0.90
1.10
3.71*

0.95
0.90
3.49*

0.90
0.83
3.37*

0.89
0.64
3.48*

0.79
0.61
3.35*

1.15
1.54*
0.98
0.58*
0.82
1.65*
1.07

1.01
1.46*
0.92
0.58*
0.91
1.82*
0.99

0.99
1.68*
0.98
0.57*
0.79
1.69*
0.99

1.08
1.69*
0.85
0.47*
0.63*
1.59*
1.03

1.10
1.59*
0.87
0.43*
0.62
1.51*
1.03

0.86*
0.75*

0.84*
0.79*

0.80*
0.72*

0.80*
0.75*

0.75*
0.79*

0.99
1.00
1.00

0.85
0.94*
0.90

0.76
0.88*
1.16

0.67
0.93*
1.07

0.72
0.87*
1.14

1.01
1.24*
1.27
0.88*
1.74
3,150
283.57
0.0000
1621.29

1.15*
1.23*
1.29
1.04*
2.03
3,150
193.51
0.0000
1246.00

1.16*
1.20*
1.40
1.04*
1.78
3,150
140.35
0.0000

1.18*
1.36*
0.94
1.08*
2.01
3,150
121.31
0.0000

1.23*
1.10*
0.95
1.05*
2.12
3,150
100.89
0.0000

Log likelihood
-966.95
*Indicates significant at 5% level.
1. Poverty line status was based on the holding of a government ration card

-785.35

-650.67

Finally, we assessed the impact of catastrophic payment at various thresholds on our
aggregate coping index. Overall, we find a high positive correlation between the ACI and
catastrophic expenditure. This implies that an increase in OOP expenditure for health care as
a proportion of total non-food expenditure will increase the risk of coping strategies that
include withdrawal of children from school, reducing food consumption, increased
8
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indebtedness and asset sales. As might be expected, the risk typically increased with higher
catastrophic thresholds but to a limited degree, suggesting that radical coping strategies could
be triggered at the lowest threshold. In table 7, the regression coefficients are highest for
hospitalisation but also significant for outpatient care at each threshold. Delivery is also
positively correlated with ACI but statistically insignificant, probably because of the level of
variation across households, given that many households will be able to plan for the cost of
services in the period leading up to delivery.
Table 7: Estimated regression coefficients – ACI on catastrophic expenditure threshold
Variables
Catastrophic expenditure thresholds
20%
30%
40%
50%
Hospitalisation (N=567)
0.19*
0.19*
0.26*
0.18*
Outpatient visits (N=3112)
0.08*
0.08*
0.10*
0.13*
Institutional delivery (N=491)
0.18
0.16
0.13*
0.12
*= Significant at 5% level
6. Discussion and Conclusions
A common assumption is that catastrophic healthcare expenditure is typically the result of
hospitalisation for an acute illness (Xu et al. 2003; Berki 1986). However, here we find that
while hospitalisation was certainly correlated with catastrophic expenditure, the effect
associated with chronic illness was even more pronounced. On reflection, the expenditure
risk associated with chronic illness is not surprising. It will generally both increase long-run
household outgoings and reduce the supply of household labour (of the person affected and
possibly those caring for them) and hence household income. Even if the medical costs of
treatment do not directly result in catastrophic expenditure, by acting as a long-term drain on
household resources, chronic illness may make a household more vulnerable to demands
arising from acute illness or other shocks to household wellbeing.
It also seems plausible that the poorer the household the more reluctant they will be to take
on the often considerable burden of inpatient care costs, either fearing the impact of such
costs on other aspects of household well-being or simply being unable to raise the money to
fund treatment. This would almost certainly be the case in terms of private hospitals, where
the study found that treatment costs were was almost four times as expensive as at a
government facility, resulting in a much higher risk of catastrophic expenditure (Kanjilal et
al. 2007; Limwattananon et al. 2007). It may well be the case that some poor households
simply cannot afford catastrophic healthcare expenditure on inpatient services and instead
have to cope with the even more catastrophic effects of not obtaining treatment. This may be
one reason for the slightly contradictory findings as to the two poverty indicators in our
findings.
Rural households were more susceptible to incurring catastrophic payment than urban
(Yardim et al. 2009). With the exception of delivery services, the cost of care in rural areas is
not substantially less in rural as compared to urban areas. Rural households will typically also
have more limited choice of local qualified provider and face higher travel and daily leaving
cost, including food and lodging for the escorts of the ailing household member. Access
issues may also result in delaying care seeking behaviour for conditions which then become
more disabling and expensive to treat.
Catastrophic expenditure on care, irrespective of the precise threshold we adopt, is
significantly correlated with our coping strategy index, i.e. the higher the relative expenditure
on either inpatient or outpatient care the more extreme will be the likely coping mechanisms
9
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adopted and the greater the likelihood of long-run damage to household well-being. The
impact of catastrophic expenditure on hospitalisation is around twice that for outpatient care,
possibly indicating that the need for inpatient care, and the associated expenditure, may arise
relatively suddenly, not allowing time to arrange funding from sources that would have less
impact on household well-being. Note that there is no clear relationship between catastrophic
expenditure on delivery services and the coping index. Again, this may relate to the time
period over which plans can be made to identify appropriate funding sources.
To cope with catastrophic expenditure on health care, most Indian households have to find
relatively large sums of money from whatever sources are available, often at very short notice
and sometimes resulting in long-term damage to their well-being. Extending risk pooling to
the poor via occupational schemes would be very difficult in India because most work in the
informal sector (Ranson 2002; Ekman 2004). Providing health care free at the point of
service to the entire population is not a feasible option and devising mechanisms to target free
care to the poorest is extremely problematic (Shahrawat and Rao, 2013). Community-based
schemes also have inherent limitations that impede the achievement of universal coverage
(Panda et al, 2013). It seems clear that no single scheme will fully address the diverse needs
of poor households for ambulatory, inpatient and chronic care and policy makers will have to
seek a targeted mix of social support mechanisms if they wish to address those needs.
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Annex 1: Aggregate coping indices calculated using principal components analysis
Component Weights
OutHospitalisation patient
Delivery
-0.0415
0.1157
0.1276
0.0199
0.0875
0.0314
0.1009
0.1527
0.1096
0.1121
0.0148
0.0803
0.6010
0.2466
0.6038

Payment from current income
Payment from savings
Borrowing with interest
Borrowing without interest
Reduced purchase of consumer durables
Reduced spending on social
obligations/functions
Reduced spending on food consumption
Reduced spending on other consumption
Withdrawing child from education
Postponing a daughter’s marriage
Stopping medical treatment of any other
member
Selling property
Mortgaging property
Stopping purchase or expansion of a house
Other sources
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0.5945
0.0857
0.2827
0.1707
0.2417

0.1952
0.3025
0.1892
0.4446
0.0908

0.1455
0.4285
-0.0380
0.3326
0.6164

0.4422
-0.0463
0.0122
0.4337
0.0196

0.4587
0.0757
-0.0138
0.5283
0.0028

0.1437
-0.0678
-0.0261

