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I. Introduction

Equitable health financing to offer adequate financial protection to the poor 
against health shocks has been gaining importance as a policy priority in Latin 
America (Baeza & Packard, 2006; ECLAC, 2008). Indeed, the World Health 
Organization (WHO) has included protection from catastrophic health expen-
diture as a key indicator of fairness in health system financing (WHO, 2000). 

Many factors explain the significant progress in reducing fertility and 
infant mortality1 over the past two decades, including long-term urbanization 
trends and increased education, especially of women, as well as the implementa-
tion of publicly-financed targeted health interventions (Cutler, Deaton, & Lleras-
Muney, 2006). Indeed, innovations in delivery and financing mechanisms have 
been important in shaping healthcare policies to provide preventive and basic 
services to the most vulnerable, in most cases for reproductive health and early 
childhood development. Many of these interventions, however, were organized 
circumventing the health sector that continued to supply low-quality health-
care for other health issues, and for the rest of the uninsured population. More-
over, the non-eligible, uninsured were exposed to the risk of large health expen-
ditures in the event of a serious health shock, resulting in drastic, and sometimes 
permanent, reductions in welfare. 

i.	 Senior Researcher, GRADE, Peru.
ii.	 Senior Researcher, GRADE, Peru.	  

1.	 See reports by the UN Statistics Division on monitoring progress towards the Millennium Development 
Goals (MDGs). Available at: http://mdgs.un.org/unsd/mdg/Host.aspx?Content=Products/ProgressReports.htm. 
Valdivia (2006) reports a summary table based on those estimates. Progress in the reduction of maternal 
mortality, though, has remained slow in many Latin American countries.
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The large proportion of informal employment in low and middle income 
countries (LMICs) is a major explanatory factor for the large segments of popu-
lations living without health insurance. Consequently, the past decade saw an 
increasing number of studies discussing the different implications of this dis-
advantage for the health status and use of health services by the poor. These 
studies used different indicators to show that the poor were spending a larger 
share of their budgets on out-of-pocket (OOP) health expenditures than the rich.2

This chapter first discusses the advantages and limitations of recent re-
search on catastrophic health expenditures. Next, section III discusses the key 
characteristics of the Peruvian health sector focusing on financial protection. 
section IV presents the estimates of catastrophic health expenditures for Peru, a 
country that has been omitted in several of the previous regional studies. The 
research then uses longitudinal data to analyze the relative impact of cata-
strophic health expenditures, compared to reductions in non-medical con-
sumption and income losses, as the key consequence of large health shocks for 
those who are not fully insured (section V). The paper ends with a summary and 
a discussion of the limitations of the analysis, and the policy implications for 
reducing the financial vulnerability of the Peruvian, uninsured poor to large 
health shocks.

II.	Health Shocks and the Vulnerability of the Poor: 
A Review of Recent Literature

Health shocks can have dramatic effects on the way a family interacts and oper-
ates to obtain a certain living standard. Specific adjustments differ depending 
on the type of shock being considered, the severity of the illness, and the cost 
of medical treatment. If OOP expenditures are large in relation to the house-
hold disposable income, then catastrophic health expenditures occur. However, 
even if medical treatment costs are not large, there may be a catastrophic finan-
cial shock induced by illness if the family experiences a large income loss as a 
result of lost wages.

2.	 See Chapter 2: Household Health Spending, Equity and Poverty: A Literature and Methodology 
Review by Knaul FM, Arreola-Ornelas H, Pleic M, & Wong R in this Volume.
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An illness by a working adult, for instance, may imply several days out of work, 
which would imply an income loss if the individual is self-employed or is not 
affiliated to a standard system of social security (as is the case for about 3 out of 
every 4 Peruvian workers).3 If the illness or injury is mild, a few days of rest may 
be enough, but otherwise the individual would need to see a doctor who might 
prescribe medications or even hospitalization, which would imply large OOP 
payments if they are not affiliated to a health insurance scheme that covers such 
an ailment.4 If the sick individual is a non-working child or elderly person or 
becomes dependent due to illness, income losses may still occur as a working 
adult may need to take time off work to care for the ill family member, or accom-
pany them to medical appointments. The burden often falls most heavily on 
women. If OOP health expenditures are large in relation to household dispos-
able income, then catastrophic health expenditures occur. However, even if 
medical treatment costs are not large, there may be a catastrophic health shock 
if the working individual experiences a large income loss as a result of lost wages.

If the treatment of illness or injury demands large OOP payments, the 
uninsured family may pursue a combination of strategies in order to afford such 
expenses. If payments are relatively small, a temporary adjustment in other 
household expenditures may suffice; but if they are larger, the household may 
need to dis-save, or sell off some of their assets. If medical costs are larger than 
their savings, households may still be able to borrow money to afford such pay-
ments, either from a formal or informal lender, or through their social network 
(relatives, neighbors, and friends). If savings or credit is relatively easy to access, 
the household may not need to sacrifice much current consumption to afford 
the corresponding OOP expenditures. 

Most likely, however, poor and uninsured households will need to drasti-
cally adjust their current consumption to afford large OOP health expenditures. 
Furthermore, these temporary adjustments may have permanent consequences. 
If food expenditures are reduced, children’s nutrition may suffer, with possibly 
permanent effects on their learning abilities, thus affecting their future per-
formance at school and in the labor market. Children may also be forced to 
drop out of school altogether, or change from a private to a public school if the 

3.	 Only employment-based social insurance covers disability. Other insurance schemes tend to limit 
their coverage to health expenditures.

4.	 In reality, affiliation to public health insurance in Peru, and other LMICs, may not be enough to avoid 
OOP expenditures since public and social security health centers are often under-budgeted and there-
fore need to ask insured patients to pay for some medications or exams if they want quality and 
timely treatment.
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health shock lasts long enough. In any event, either catastrophic health expen-
ditures or income losses may push the family of a severely ill or injured person 
into poverty. That is, households may need to shrink their non-medical expen-
ditures below the poverty line.5 

Another possible, yet excruciating, decision would be for the household to 
forgo the required medical expenditures, hoping that time will help the healing 
process. The potential consequences of the injury or illness can lead to perma-
nent disability, or permit a disease to turn into a chronic condition or even pre-
mature death. These painful trade-offs are considered by household members 
and decisions are affected by the preferences and bargaining power of the 
different members. Figure 1 summarizes the different mechanisms through 
which a large health shock can affect the welfare of an individual or family. 
Nevertheless, the recent literature on financial protection from health shocks 
has focused on the impoverishing consequences of a family having to absorb 
large OOP health expenditures, i.e., catastrophic health expenditures (CHE). 
This is often because of the absence of either longitudinal or even cross-sectional 
data on income and other losses from ill health. The dotted lines in Figure 1 
indicate the subset of issues that are discussed by this literature while at the same 
time illustrating the mechanisms that are omitted.

The recent focus of health financing literature on CHE is based on the 
idea that the largest impact of living without health insurance is that house-
holds have to pay large health costs direct and OOP in the event of a serious 
illness or accident. However, as discussed above, households need to have some 
resources to afford such expenses, either by selling their household or business 
assets or by borrowing from friends, neighbors, village banks, the healthcare 
provider or formal credit institutions. Households that are poor in assets or 
social capital are not able to do so. Moreover, quality healthcare is often not 
available in their neighborhoods. Thus, when the poorest households face a 
serious health shock, they often have to assume deteriorated health conditions, 
permanent disabilities or even death. Another aspect often underemphasized 
in studies of CHE are the severe temporary or permanent income losses. All 
of these factors are typically ignored when discussing policy options around 
universal health insurance.

5.	 Official poverty measures in Peru are defined as per capita household expenditures that fall below a 
poverty line estimated by the costs to buy a food basket (extreme poverty line) or a consumption basket 
(regular poverty line). Impoverishment effects may thus be underestimated as a household’s total expen-
ditures may remain high precisely as a result of out-of-pocket health expenditures.
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III. Access and Financing of Healthcare in Peru 

The Peruvian health system includes a mixture of private and public funders, 
insurers and providers. The main insurers are EsSalud and the Integral Health 
Insurance (SIS). EsSalud is part of the social security system which covers formal 
sector workers who contribute a proportion of their salary to health insurance 
and the pension system. Under social security health insurance, contributions 
can be split between EsSalud and other previously defined and contracted 
private providers, called healthcare provider enterprises (EPS), with the latter 
usually offering health plans that cover mainly low complexity care. EsSalud, 
however, covers all levels levels of care at their own network of health facilities 
and cannot use exclusionary policies or copayments. 

SIS is a Ministry of Health (MOH) decentralized agency funded by fiscal 
resources directly provided by the Ministry of Economics and Finance. It fully 
subsidizes the poor population but with a benefit package that is much more 
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Figure 1
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restricted than that of EsSalud. The SIS package includes mostly preventive and 
curative care at MOH health facilities for a set of procedures that give priority 
to reproductive health and early childhood development. Recent adjustments 
included benefits for other adults and the elderly, especially for particularly vul-
nerable population groups. Partial subsidies are offered to the population that 
can pay a small premium.

Affiliation to the fully subsidized program is determined based on a 
specially designed proxy-means test that determines if the individual is poor or 
extremely poor. With respect to payments to health facilities, once a SIS affiliate 
is treated, the health facility files a reimbursement request for the specific pro-
cedures applied to the patient, based on a previously published price list that 
covers only variable costs. 

Other insurance providers include private insurance firms, and EPS for 
army and police forces. These account for a very small fraction of the population.

 The annual National Houshold Surdey (Encuesta Nacional de Hogares 
– ENAHO) provides an estimate of access to health insurance by the Peruvian 
population. 

Table 1 presents the percentage of individuals who reported having access 
to health insurance in 2000, 2002 and 2006. For 2000, prior to the creation of the 
SIS, the data refer to affiliation to predecessor institutions – the mother-child 
health insurance (SMI) and the school-based health insurance (SEG). 

Table 1
Access to Insurance and Health Services Utilization (%)

2000 2002 2006

Affiliated to a health insurance plan 44.3 40.4 37.9

EsSalud 18.3 17.1 18.4

SEG-SMI / SIS* 24.6 20.0 16.4

Other private 5.4 4.7 4.2

Utilization of medical services (last 4 weeks) 20.5 19.7 15.2

Note:	 *For 2000,  the figure refers to affiliation to the SIS predecessors, the school-based health 
insurance (SEG) and the mother-child health insurance (SMI).

Source:	 ENAHO 2000, 2002, 2006.
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In 2000, 44% of individuals reported being covered by health insurance while 
in 2006 the figure was only 38%. The decline can be primarily explained by the 
affiliation to SEG-SMI in 2000 and the SIS in 2006. This is likely the result of 
the way SIS has organized its process to affiliate its targeted population which 
is based on individuals, especially women of reproductive age and children, 
showing up at MOH health centers with their ID card to be categorized accord-
ing to their socio-economic status.6 

These data confirm that EsSalud and SIS are the main insurance plans 
available for the Peruvian population.7 In 2006, 18% of individuals reported 
being affiliated to EsSalud while 16% reported affiliation to SIS. All other 
insurance alternatives are used by only 4.2% of the Peruvian population. A very 
important difference between these two insurance plans is the distribution of 
their affiliates across income quintiles. Table 2 shows that the publicly subsi-
dized SIS is clearly more pro-poor. While 34% of people in the poorest quintile 
report affiliation to SIS, only 1% are affiliated to EsSalud. On the other hand, 
among the richest quintile, 43% report affiliation to EsSalud while only 2% 
report affiliation to SIS.

Table 2
Access to Health Insurance by Type and Income Quintile, 2006

Per Capita Income Quintile Insured EsSalud SIS

I (poorest) 34.8 1.1 33.7

II 31.0 6.1 24.6

III 31.0 15.0 14.6

IV 37.5 27.4 7.0

V (richest) 55.3 42.6 2.1

Total 37.9 18.4 16.4

Source:	 Author’s calculations based on ENAHO 2006.

6.	 This differs from the way SEG worked as any child attending a public school was automatically affili-
ated to the insurance program and mothers and children were aware of that situation. 

7.	 Note that affiliation by source is not exclusive as an individual may have private health insurance in 
addition to EsSalud or SIS. However, the SIS affiliation process tries explicitly to avoid affiliating indi-
viduals already covered by EsSalud.
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There are some factors that limit how these affiliation indicators reflect the 
proportion of the population protected from catastrophic OOP health expen-
ditures. On the one hand, financial protection may be underestimated as it is 
possible that some individuals who report not having insurance may learn to be 
SIS beneficiaries when they go to an MOH health facility in search of medical 
attention. This situation may be important considering that subsidized affilia-
tion requires individuals to show up at an MOH health facility and be classified 
as poor, which they likely do when they actually need healthcare. On the other 
hand, financial protection may be overestimated as many affiliates to SIS or 
EsSalud still have to pay OOP for some of the medicines, instruments or exams, 
etc. in order to secure quality healthcare.

Table 3 shows the importance of OOP payments for health by income 
quintile based on the share of per capita household income devoted to OOP 
health payments. The percentage is 4.4% for the total population but varies 
significantly by insurance status and across income levels. The ratio goes up 
to 5% for the uninsured while it goes down to 1.7% for those affiliated to SIS. 
This suggests that SIS affiliates tend to have lower OOP health expenditures. 
EsSalud affiliates, on the other hand, report as much OOP health expenditure 
as the uninsured, although the level and quality of healthcare received may be 
very different from those without insurance. Another important feature is that 
reported payments are very pro-rich in the case of EsSalud affiliates while they 
are somewhat pro-poor in the case of SIS affiliates. Again, these patterns may 
hide differences in the amount and quality of the healthcare received from the 
different insurance plans. 

Table 3
OOP Health Expenditures by Type of Insurance (%)*

Income Quintile Total EsSalud SIS No Insurance

I (poorest) 4.8 8.7 1.1 6.6

II 4.2 5.5 1.7 5.1

III 4.4 4.3 2.5 4.8

IV 4.4 4.4 3.1 4.6

V (richest) 4.0 4.4 2.1 3.7

Total 4.4 4.5 1.7 5.0

Note:	 *Numbers reported refer to the percentage of per capita income assigned to OOP health 
expenditure by individuals.

Source:	 Author’s calculations based on ENAHO 2006.
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These differences across the income distribution between EsSalud and SIS 
affiliates can be further analyzed with concentration curves. Figure 2 and 
Figure 3 show the distribution of affiliation and OOP health expenditure by 
the two groups of affiliates analyzed thus far, confirming the patterns observed 

Figure 2
Affiliation by Type of Insurance - Concentration Curves

Source:	 Authors’ calculations based on ENAHO 2006.
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Figure 3
OOP Health Expenditure by Type of Insurance – Concentration Curves

Source:	 Authors’ calculations based on ENAHO 2006.
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in Table 2 and Table 3. Figure 2 shows that SIS affiliates are clearly concen-
trated in the poorest tail of the income distribution. About 65% of SIS affili-
ates are concentrated in the poorest 40% of the population while only 7% of 
EsSalud affiliates are found in this income group. In addition, Figure 3 shows 
that OOP health expenditure among SIS affiliates is relatively pro-poor in com-
parison to that of EsSalud affiliates. The poorest 40% accumulate about 10% 
of the OOP health expenditure generated by SIS affiliates, while the figure is 
20% for EsSalud affiliates.

IV. Catastrophic and Impoverishing Health Expenditures

The analysis of the distribution of OOP health expenditure may not adequately 
reflect the financial vulnerability of Peruvian households to a large health shock. 
Many who report non-zero OOP health spending pay minimal costs associated 
with minor health shocks that they can handle without much suffering and 
with the help of their savings or their social network, including relatives and 
friends. This study seeks to focus on those households that face serious health 
shocks that prompt them to spend a disruptive proportion of their disposable 
income in order to provide the ill or injured member with good, timely medi-
cal care. This is what is often referred to as catastrophic health expenditure. 
Although easy to define, this concept is not as easy to operationalize. An im-
portant literature discusses the relative advantages of alternative definitions, 
considering that the results tend to vary significantly with adjustments in the 
definition used to calculate the incidence of CHE.8 

This section first reviews some of the most important definitions used 
in the literature. It then describes the database used to analyze the incidence of 
CHE in Peru. Finally, key results about the magnitude and nature of CHE 
among the Peruvian population are presented.

8.	 See Chapter 2: Household Health Spending, Equity and Poverty: A Literature and Methodology 
Review by Knaul FM, Arreola-Ornelas H, Pleic M, & Wong R in this Volume.
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IV.i. Methodology 

Operationalizing the definition of a CHE event demands defining disposable 
income, and for that one needs to define a level of subsistence expenditure, as 
well as the threshold for the proportion of OOP health spending to be considered 
catastrophic given the level of disposable income by a particular household. 
Wagstaff & van Doorslaer (2001) and Xu, et al. (2003), among others, discuss 
the definition carefully, based on the capacity-to-pay of each household.

A household’s capacity-to-pay (CTPi) is defined as the difference between 
household income or expenditures (Yi) and the cost of a basket of non-health 
basic needs (S) adjusted for household size:

			                  CTP
i
 = Y

i
 - S				     (1)

Let yi
h denote household i’s OOP health expenditures. Then, a household 

suffers a CHE if yi
h ≥ x ∙ CTP, where x > 0 is the pre-defined threshold level. 

In that sense, the incidence of CHE can be described with the following ratio:

	 	 	   a =
 # { i e I: y

i
h ≥ x ∙ CTP

i
 }			    

(2) 
         # { i e I

i
 }

Wagstaff & van Doorslaer (2001) use the official local poverty line to define the 
level of subsistence expenditure. Xu, et al. (2003), on the other hand, define it 
endogenously as the average level of consumption of households between the 
45th and 55th percentile. They also adjust consumption for economies of scale, 
arguing it is more consistent with their key objective: international comparisons 
of the incidence of CHE. Another important difference between these two 
previous methods is the way they handle the situation of the poor (CTPi ≤ 0). 
Thus any positive OOP health expense by the poor would be considered cata-
strophic, regardless of its size, which is reasonable considering that these fam-
ilies are already unable to afford basic consumption needs. However, Xu, et al. 
(2003) deal with health expenditures by the poor in a different way. They replace 
the subsistence level of consumption with the actual levels of food expenditures 
for those with food expenditures below the subsistence level. Thus, no household 
has a negative capacity-to-pay (CTPi ≤ 0), and some poor households with posi-
tive OOP health expenditure may not be considered as having incurred CHE.
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The definition of large OOP health expenditures ends up being arbitrary. The 
general idea is that OOP spending beyond a given threshold seriously disrupts 
the welfare of the household.9 One way to make sense of such operationalization 
is to make a connection to the idea that CHE may have impoverishing conse-
quences. Thus, one first needs to define the poor, with S being a natural choice 
for a poverty line. Then a household is defined as poor if CTPi ≤ 0. It follows 
that yi

h has an impoverishing effect if CTP̂i = CTPi - yi
h = (Yi - yi

h) - S ≤ 0.
In other words, if non-health expenditures are not sufficient to afford basic 

non-health needs. Clearly, the uninsured are more vulnerable to larger OOP 
health expenditures. Also, the lower the CTPi  , the higher the probability that a 
certain level of yi

h will push a household into poverty. It follows that the inci-
dence of impoverishing health expenditures (IHE) can be estimated through 
the following ratio:

	 	 	   ß =
 # { i e I : y

i
h ≥ CTP

i
 }			    

(3) 
         # { i e I }

These definitions help to clarify the nature of the relation between catastrophic 
health expenditures and impoverishment. They are equivalent for threshold 
x = 1. However, measures are normally not that strict (Baeza & Packard, 2006; 
Xu, et al., 2003; Wagstaff & van Doorslaer, 2001). The question is, then, what is 
an appropriate value for x? The lower the value of x, the larger is the incidence 
of CHE, but also the lower the probability that CHE leads to poverty. It follows 
that, for xe(0,1), CHE is necessary but not sufficient for a household to be im-
poverished as a result of the health shock. That is, households that become poor 
due to large health expenditures definitely face CHE, but some households with 
CHE do not fall into poverty.

	 If x > 1, there would be a lower proportion of households with CHE 
than if x ≤ 1, but CHE would then be a sufficient condition to be impoverished 
by health spending. Households without CHE can fall into poverty as a result 
of health expenditures only if x > 1, unless a different poverty line is defined 
somewhere to the right of S. The choice of that different poverty line can also 
be an artificial way to increase both the incidence of CHE and IHE. The issue 
is that it is hard to justify a way to sustain two different poverty lines. Whatever 
reason could justify setting the poverty line to the right of S, would also justify 
its use in the calculation of capacity-to-pay.

9.	 See O’Donnell, et al. (2008), chapter 18.
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Keeping in mind the relationship between health impoverishment and CHE, 
one can agree on a meaningful value of x. Then following Wagstaff & van 
Doorslaer (2001) it is possible to analyze the regressiveness (progressiveness) 
of both measures (CHE and IHE) using already familiar indicators such as the 
headcount ratio (a or ß) and the concentration index. 

Previous studies that have analyzed inequalities in CHE across the in-
come distribution seek to find an indicator that could describe such distribution 
with one scalar. The poor-to-rich ratio, for instance, compares the situation 
of the extremes, establishing the number of times the ratio of the poor was 
compared to that for the rich. The limitation of this indicator is that it is based 
only on the extreme, and therefore does not capture changes in the situation 
of the in-between groups. Van Doorslaer & Wagstaff (1997) provide a variety of 
methodological alternatives to better characterize the distribution of OOP health 
expenditures along the income distribution. One such indicator is the concen-
tration index (C) which is a generalization of the Gini coefficient. Let “L(y)” 
denote the concentration curve which identifies, for each point in the income 
distribution, the proportion of OOP health expenditure incurred by the lower 
tail. Then, C can be defined as follows:

			            2C = 1 - 2 ∫
0

1
   L(y) dy				     (4)

C takes a value of zero when L(y) coincides with the diagonal line, and will take 
a positive (negative) value when L(y) is located below (above) the diagonal. 
However, C will take a positive or negative value even when L(y) crosses the 
diagonal. In the case of a positive (negative) value, the distribution of OOP health 
expenditures is considered to benefit the poorest (richest), as the poorest tend 
to spend less on health than their share of the total population. This inequality 
indicator is sensitive to all movements along the income distribution, although 
it tends to fail to transmit the level of injustice or urgency that is captured in the 
poor-rich ratio. 

More recently, concerns have focused on the impoverishing consequenc-
es of catastrophic health expenditures, as averages tend to hide the catastrophic 
consequences of the lack of health insurance for those facing serious health 
events. The following section discusses this line of literature.
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IV.ii. Incidence and Inequalities in CHE and IHE

This sub-section presents the estimates of the incidence of CHE and IHE among 
Peruvian households using the methods described above. According to Table 4, 
and based on ENAHO 2006, Peruvian households spend on average about 812 
soles a year on OOP health spending, while average total household expendi-
tures is 18,072 soles a year. An important and telling feature of the Peruvian 
health system is that inequality of the distribution of OOP health spending is 
higher than inequality of total household expenditure. The concentration index 
(C) for OOP health spending is 0.41 while the Gini coefficient for total expen-
ditures is only 0.32. That is, OOP health expenditure is more concentrated 
among the rich than other household expenditures. However, as discussed 
before, it is not possible to say whether this is a positive distributional outcome 
as the lower expenditures by the poor may still be associated with lower levels 
of healthcare utilization, or lower quality care.

The incidence of CHE (headcount ratio – HR) is presented using Xu, et al. 
(2001 and 2003) (hereafter referred to as CHE1) and the one used by Wagstaff 
& van Doorslaer (2001) (hereafter referred to CHE2). Table 4 presents the esti-
mates of the headcount ratio (HR) for both definitions, using three different 
thresholds: 20%, 30% and 40%. 

Clearly the method CHE2 implies a higher headcount ratio. The results 
are consistent across the thresholds. For instance, for the 20% threshold, ac-
cording to the CHE2 method, up to 16% of Peruvian households incurred CHE 
in 2006. However, that proportion is only 10% when the CHE1 is used. 

These differences are partly definitional as the methods vary in how sub-
sistence level S is determined and in the treatment of OOP spending for the 
poor. CHE2 defines any positive OOP spending as catastrophic, while Xu ad-
justs the subsistence level S to the level of food expenditures actually incurred 
by the poor household. Thus, the CHE1 artificially increases the household’s 
capacity-to-pay, reducing the incidence of CHE. Table 4 also presents the 
estimates of a hybrid method for which S is determined as in the CHE1, but 
OOP spending by the poor is determined as proposed by the CHE2 method. 
The HR estimates with the hybrid method are very similar to the standard 
CHE1, so that one can conclude that the differences between the CHE1 and 
CHE2 correspond almost entirely to the choice of how to handle OOP spend-
ing by the poor. 
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The estimated concentration indices for each of the headcount ratios are neg-
ative suggesting that poorer households are more vulnerable to CHE events.10 
The CHE2 method implies not only a higher incidence of CHE but also that 
vulnerability is even more concentrated among the poorer households. The 
concentration curves show more clearly the greater vulnerability of the poorer. 
For the CHE2 method and the 30% threshold, the poorest 40% of Peruvian 
households incur 72% of CHE events. That proportion is only 50% when CHE1 
is used. Overall, these results suggest that financial vulnerability to health ex-
penditure in Peru is not only a result of large OOP payments for long-term, 
expensive treatments, which are less likely to be afforded by the poor; it is also 
a result of the poor being more likely to have to pay for the healthcare they need 
given that they are not fully insured.

Table 4
Average OOP Health Expenditure and CHE and IHE Incidence 

Mean CI

OOPHE (annual soles) 812 0.41

Total expenditures  (annual soles) 18,073 0.32

CHE HR CI
CHE1 method

20% 10.1 -0.20

30% 5.7 -0.32

40% 3.5 -0.42

CHE2 method

20% 16.3 -0.45

30% 12.3 -0.61

40% 10.3 -0.71

Hybrid method

20% 9.4 -0.14

30% 5.3 -0.28

40% 3.4 -0.40

IHE 0.8 -0.67

Source:	 Authors calculations based on ENAHO 2006.

10.	See the explanation of expression (section IV) in sub-section IV.1 for a reminder of this implication.
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The final point associated with the distribution of the incidence of CHE among 
the Peruvian population refers to the sensitivity of the estimates presented to 
the threshold chosen. As shown in Table 4, a higher threshold implies a lower 
incidence. In the case of the CHE2 method, for instance, the proportion of 
households with CHE in 2006 is 16% when using the 20% threshold, but goes 
down to 10% when using the 40% threshold. However, the higher the threshold, 
the more pronounced is the vulnerability of the poor. Higher thresholds are as-
sociated with higher absolute values of the concentration indices. This is also 
evident in the concentration curves reported in Figure 5 for the CHE2 method. 
When using the 20% threshold, about 62% of all CHE events are concentrated 
in the poorest 40% of the population, while that proportion goes up to 82% when 
using the 40% threshold.

In sum, although the concept of CHE as payments that severely disrupt 
the welfare of the population is very sensible, its operationalization requires some 
arbitrary definitions. Moreover, the specific estimates of financial vulnerability 
are significantly affected by some of the key methodological choices identified 
in the literature. However, the analysis helps in choosing an appropriate measure. 
The ENAHO survey estimates for the Peruvian population show that there are 
many poor households that are forced to pay OOP for their healthcare needs, 
which is particularly strenuous for these households considering that they do 
not have enough resources to buy the food they need. In this sense, it would 

Figure 4
Concentration Curves of CHE by Method (30% threshold)

Source:	 Authors’ calculations based on ENAHO 2006.
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seem reasonable to consider any positive OOP payments by these households 
as catastrophic; hence Xu’s method underestimates the financial vulnerability 
faced by these households.

Figure 5
Concentration Curves CHE (CHE2 method) for Different Thresholds

Source:	 Authors’ calculations based on ENAHO 2006.
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Second, Figure 5 shows that although a higher threshold reduces the incidence 
of CHE among the Peruvian population, it also implies a higher concentration 
of these negative events among poorer households. Thus, this study argues that 
regardless of the choice of threshold, the financial vulnerability to health shocks 
is a serious problem that demands policy action. 

In order to define specific policy recommendations, it is useful to exam-
ine the factors that increase the vulnerability of Peruvian households to these 
shocks. The following sub-section presents this analysis.

IV.iii. Socio-Economic Determinants of CHE

Socio-economic characteristics affect a household’s propensity to face a CHE 
event in a given period, either by increasing the probability of a negative health 
shock or by improving their capacity to afford the cost of medical care. First, 
household size, composition and area of residence may affect the propensity 
by increasing or reducing the probability that a household member falls ill or 
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gets injured. A larger household with small children or elderly members residing 
in an urban area is more likely to face a negative health shock than a household 
with fewer members and no children or elderly. Household income, on the 
other hand, may not only affect the probability of an illness occurring but also 
the capacity of a household to afford medical care, either through OOP pay-
ments or through its effects on the likelihood of a household having family 
health insurance that covers the costs of medical care.

In this section, a multivariate econometric model is used to analyze the 
relative importance of these socio-economic factors as determinants of a house-
hold’s financial vulnerability to health shocks, measured by the presence of a 
CHE event. Table 5 reports the coefficients for the marginal effects for four 
models combining the two methods (CHE1 and CHE2) with and without 
access to health insurance as a determinant, at the 30% threshold. Although 
this analysis cannot prove causality, it is nevertheless useful to know the mar-
ginal predictive power of each variable in the presence of the others.

Household size, composition and income bracket are important deter-
minants of CHE (Table 5). For the CHE2 method, being in the poorest quintile 
implies a reduction of about 12 percentage points in the probability of a house-
hold facing a CHE event, and the inclusion of the variable for access to health 
insurance does not seem to affect this pattern.11 Having both small children 
(under 5 years of age) and elders (above 65 years of age) among the household 
members is associated with a higher likelihood of facing a CHE event (7 per-
centage points relative to households that have neither). The same is true for 
household size. Households with 5 or more members are 7 percentage points 
more likely to incur CHE than households with less than 3 members. Having 
access to insurance for all household members is associated with a lower like-
lihood of facing a CHE event, 5 percentage points less than those that have no 
member affiliated to an insurance program. Finally, although rural households 
appear to be more vulnerable to CHE events (Appendix A), the place of resi-
dence does not appear to be a significant determinant once household size, 
composition and income bracket are controlled for.

11.	Notice that the simple difference in the incidence of CHE by quintile is much larger if one does not 
control for the other socio-economic determinants. According to Appendix A, a household in the 
second poorest quintile is 36 percentage points less likely to face a CHE event.



269

• Chapter 10 •The Vulnerability of the Uninsured to Health Shocks in Peru

Table 5
Socio-economic Determinants of CHE – Probit model (CHE2 versus Xu at the 30% threshold)

CHE2 CHE1

(1) (2) (3) (4)

Residence area

Urban (= 1 if urban)
0 0.001 0.004 0.005

(0.03) (0.21) (1.32) (1.36)

Income quintile

Quintile II
-0.118 -0.119 -0.022 -0.022

(35.97)*** (35.90)*** (6.30)*** (6.22)***

Quintile III
-0.132 -0.134 -0.047 -0.048

(36.05)*** (36.14)*** (12.61)*** (12.69)***

Quintile IV
-0.129 -0.133 -0.049 -0.051

(32.51)*** (33.36)*** (12.07)*** (12.75)***

Quintile V (richest)
-0.117 -0.123 -0.048 -0.053

(26.39)*** (28.84)*** (10.37)*** (12.25)***

Household composition

With children under 5
0.039 0.031 0.023 0.018

(7.61)*** (6.34)*** (5.63)*** (4.58)***

With elders (above 65)
0.031 0.032 0.025 0.026

(4.89)*** (5.06)*** (5.12)*** (5.18)***

Both
0.07 0.068 0.048 0.046

(6.49)*** (6.26)*** (5.48)*** (5.26)***

Household size

3 - 4 members
0.041 0.034 0.019 0.014

(5.96)*** (5.01)*** (3.62)*** (2.76)***

5 or more members
0.066 0.057 0.022 0.016

(9.39)*** (8.18)*** (4.26)*** (3.16)***

Insurance

% hh members with insurance
-0.047 -0.032

(6.89)*** (6.07)***

Observations 20,577 20,577 20,577 20,577

Pseudo R2 0.27 0.27 0.06 0.06

Notes:	 Marginal effects reported. Absolute value of t statistics in parentheses. 
* significant at 10%; ** significant at 5%; *** significant at 1%.

Source:	 Authors’ calculations based on ENAHO 2006.
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The effect of omitting/including the health insurance variable is not signifi-
cant in any of the models, in the sense that the coefficients of the other socio-
economic determinants remain almost unchanged. Second, the proposed model 
of determinants is substantially less appropriate when CHE1 is used as com-
pared to CHE2. The pseudo R2 is much lower (0.06 versus 0.27). More impor-
tantly, although both methods result in the same significant variables, the 
estimated marginal effects are much smaller for CHE1.

Finally, it is important to note that by no means can the marginal effects 
reported in Table 5 be interpreted as reflecting a causal relationship, especially 
in the case of access to health insurance. An instrument such as the geographi-
cal distribution of health facilities could have been used to identify a more 
causal effect. However, this avenue was not pursued here given the limitations 
of such an approach to identify an instrument that satisfies the exclusion restric-
tion. Also, a panel of households could have been used to control for household 
fixed effects and to better approximate a causal effect. This approach is being 
undertaken in a related study (Bitrán & Associates, 2009). 

Instead, this study uses unique panel data on health shocks in order to 
analyze the ability of households to cope with large negative health shocks. The 
research aims to contribute to the literature by revealing some other mecha-
nisms through which Peruvian households are vulnerable to health shocks. 
The results of this analysis are presented in the following section. 

V. Health Shocks, Private Social Protection Mechanisms 
and the Welfare of Peruvian Households

In this section, the Gertler and Gruber (2002) method is used to explore the 
effects of health shocks on households’ OOP health expenditures, earnings 
capacity, and non-medical household consumption. In particular, the aim is 
to assess the capacity of households to finance episodes of illness that require 
large OOP expenditures. This analysis will contribute to our knowledge of 
household strategies and the role of the public health system to cope with 
health shocks.
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V.i. Data

This part of the research uses the 2002-2003 rotating panel of the ENAHO 
which includes a subsample of 3,066 households. The survey questionnaire is 
comparable over time, and conveys information on aggregate household con-
sumption, as well as information on household members’ education, health, 
employment and earnings.

The ENAHO includes information on individual and household earn-
ings, aggregate non-medical household consumption, OOP health expenditures 
and the occurrence of health shocks. There are two alternative ways to identify 
health shocks using ENAHO. The first consists of using information from the 
individual health section of the survey that records whether the household 
members report having a chronic illness. The occurrence of a chronic illness 
is a major negative health event, surely affecting household medical expendi-
tures and likely affecting income-earning potential. Exploiting the longitudinal 
dimension of the data, the indicator registers the occurrence of a health shock 
when a household member changes from reporting not having a chronic illness 
in the 2002 survey to reporting having one in the 2003 survey. Since all the 
analysis is at the household level, health shock indicators are computed for the 
household as a whole. A set of shock indicators is defined as binary (dummy) 
variables that reflect whether:

a)	 Any household member changed to having a chronic illness 
from 2002 to 2003,

b)	 Any 14-55 year old member gets ill,

c)	 The head of the household gets ill, or

d)	 The household head’s partner gets ill.

The second way to define health shocks is based on information from the 
perception section of the ENAHO. In this section of the survey, the house-
hold head is the informant. This study uses one of the questions regarding 
adverse events that affected household well being or household welfare during 
the last year. In particular, two negative events that reflect adverse health con-
ditions are analyzed:

a)	 The death of a household member, and

b)	 The occurrence of a severe illness for any income-earning	
household member.
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Unfortunately, there is no further information on the details regarding either 
the cause of death or the nature of the illnesses.

V.ii. Identifying Health Shocks in the ENAHO

Overall, 26% of households in the 2002-2003 panel experienced a health shock 
for at least one of their members, irrespective of age (Table 6). Concentrating on 
working age household members between 14 and 55 years of age only, gives a 
figure of 16% of households that experienced a health shock. In 11% of the 
households, it was the household head, and in 18% the partner of the head who 
suffered the occurrence of a new chronic illness. Using health shocks reported 
by the household head, less than 1% of households experienced the death of a 
member and about 5% experienced a severe illness for at least one of their 
income-earning members.

Since the response to the occurrence of health shocks might depend on 
the structure of the household, it is useful to explore the occurrence of shocks 
using several partitions of the sample according to the household composition. 
First, the sample is classified into households without children (980 households), 
households with any child present related or unrelated to the household head 
(2,086 households), and households with children whose mother or father is 
the household head (1,520 households). Then the last two groups are split into 
households where the household head’s partner is present (1,735 households 
with any child and 1,369 households with children of the head) and households 
where the head’s partner is absent (351 households with any children and 151 
households with children of the head). Using the definition of health shocks in 
terms of new chronic illnesses, the results show that shocks affect all types of 
households almost equally. In general, one third of each type of household 
report a new chronic illness. 

V.iii. Health Shocks, Health Expenditures and Earnings Potential

Next, this study explores whether these health shocks generate a sizable cost 
of illness that might affect the household consumption profile. In particular, 
the effects of health shocks on household per capita OOP healthcare expendi-
tures and per capita labor earnings are analyzed.

Regressions of OOP health expenditures and labor earnings are run using the 
following specification:
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where ∆ Outcomeij denotes the log change between 2002 and 2003 in per capita 
health expenditures and per capita labor earnings of household i from region j; 
aj denotes region specific fixed-effects; ∆hij represents the health shocks, either 
the occurrence of a new chronic condition, or the occurrence of an adverse 
health event; Xijk denotes a vector of household characteristics, such as gender, 
age, and education of the household head, dwelling characteristics, number of 
household members and the proportion of household members aged 0-5 years; 
and hij denotes a random error.

Table 7 reports the regression results for per capita OOP healthcare 
expenditures for each health shock indicator and for every household type 
described earlier. The results show that health shocks, defined by the change 
in the presence of a chronic illness, generate sizable increments in per capita 
healthcare expenditures for all types of households. For the whole sample, per 
capita OOP healthcare expenditures between 2002 and 2003 were 0.6 log points 
more for households affected by a new chronic illness. When the health shock 
indicator refers to the head of the household, healthcare expenditures also 
increases by 0.6 log points. By contrast, when health shocks are defined using 
adverse events reported by the household, there is no statistically significant 
effect of health shocks defined by the death of a member on the change in per 
capita OOP health expenditures or by a severe illness among income earners.

With respect to the effect of health shocks on labor earnings, the picture 
is less clear. Although one would expect to find negative effects of health shocks 
on labor earnings, Table 8 shows that there is no general pattern in terms of 
the effect of health shocks on per capita labor earnings. Although several of the 
estimated regression coefficients for changes in chronic conditions are negative, 
none are statistically significant. 

On the other hand, several coefficients are positive and statistically sig-
nificant. For instance, for the full sample the household labor earnings are 
positively related to the occurrence of a health shock for any household member 
and for the household head. One possible explanation is that other household 
members become engaged in income generating activities, even if these activi-
ties are not necessarily formal or permanent employment. 

To summarize, the results show that new chronic illnesses and an income 
earner falling severely ill generate large increases in household per capita OOP 
health expenditures. On the other hand, no clear pattern emerges from the 
relationship between health shocks and per capita labor earnings.
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V.iv.	Health Shocks, Consumption Smoothing and the Welfare 	  
of Peruvian Households

This subsection assesses whether Peruvian households are able to insure their 
consumption profile from health shocks. First, the analysis explores whether 
health shocks generate changes in non-health consumption, and later, whether 
these changes track household labor earnings net of health expenditures.

If households were able to insure their consumption profile against illness, 
one would expect that changes in health events do not affect household’s per 
capita consumption net of health expenditures. First-difference regressions of 
non-health per capita consumption on region fixed-effects, household char-
acteristics, and health shocks are used to test this. The following estimating 
equation is used:

		         ∆ ln ( 
C

ij ) = a
j
 + ß∆h

ij
 +∑

k

  l
k
 X

ijk
 + j

ij
                                   (6)

 

		              
                  

n
ij 

where ∆ln(Cij/nij)measures the log change in per capita non-health consump-
tion expenditures of household i from region j; aj are region specific fixed-effects; 
∆hij represents the health shocks; Xijk denotes a vector of household character-
istics; and jij denotes a random error. If households are able to smooth consump-
tion, one would expect that health shocks do not affect non-health consumption. 
That is, under full consumption insurance one expects to find ß = 0. Table 9 
reports the results of the regression analysis. Contrary to what was expected, the 
results show that in general, per capita non-health consumption expenditures 
increase with the occurrence of new chronic illnesses.
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V.v. The extent of consumption insurance

The last step in the study consists of testing the extent of consumption insurance. 
To this end, regressions of non-medical consumption on labor earnings are run 
in order to measure how much of the cost of illness is financed from non-health 
consumption. The specification of the estimating equations is similar to the 
previous equations, except that now per capita labor earnings are included 
instead of health shocks:

		         ∆ ln ( 
C

ij ) = a
j
 + ß∆Y

ij
 +∑

k

  l
k
 X

ijk
 + j

ij
                                   (7)

 

		              
                  

n
ij 

In this specification, ∆Yij represents the change in log per capita labor earnings 
net of health expenditures of household i from region j. All the other variables 
in the equation are defined as before.

Following Gertler and Gruber (2002), the fixed-effect regression is esti-
mated by 2SLS, using health shocks as the instrumental variables for labor 
earnings. The idea is to avoid two potential sources of bias. The first is that labor 
income and the error term in the consumption equation are correlated through 
the household production process (Morduch, 1995). The second is the potential 
bias related to measurement error in the growth of labor earnings that might 
be correlated with the error term.

The estimation results are reported in Table 10 for the estimated coef-
ficient associated to the change in per capita labor earnings net of healthcare 
expenditures. Each row of Table 10 reports a coefficient from a separate 2SLS 
regression where the indicated health shock is the instrumental variable for net 
labor earnings.

As it turns out, despite the absence of a clear pattern, most of the point 
estimates are not statistically significant in the estimated 2SLS regressions. 
Taken at face value, these results would appear to suggest that Peruvian house-
holds are able to insure consumption completely against negative health shocks. 
However, it must be recalled that most of the first stage regressions, the regres-
sions of labor earnings on health shocks, showed no robust relationship between 
these variables. There is evidence, however, that when the household head be-
comes ill, there is a positive relationship between earnings and consumption 
(but only statistically significant at the 10% level) for the full sample, suggesting 
no consumption smoothing. 
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Since in Peru there is no fully functional social insurance system, and cred-
it for consumption is restricted to relatively wealthy families, it is likely that 
households are financing health shocks out of savings, from borrowing, de-
pletion of household assets, or by diverting resources from other consumption 
needs. These are necessary strategies in the absence of credit or when there is 
credit rationing. 

VI. Conclusions

Catastrophic health expenditures are one of the major concerns of uninsured 
individuals when they get seriously sick or injured as such payments can se-
verely disrupt the welfare of their household. Although conceptually clear, an 
operational definition requires some arbitrary decisions about household’s 
disposable income and the threshold above which some payments can be called 
catastrophic. Despite these flaws, it is still possible to show the dramatic nature 
of the vulnerability of the uninsured poor in Peru. 

In order to quantify catastrophic health expenditures, this study uses the 
methodologies proposed by Wagstaff & van Doorslaer (2001) and Xu, et al. (2003). 
Using data from ENAHO 2006, this analysis demonstrates that 10 to 16% of 
Peruvian households suffered catastrophic health expenditures, depending on 
the threshold used. The larger the threshold, the smaller is the incidence, but 
also the larger the concentration among the poor. The results also show that the 
likelihood of experiencing catastrophic health expenditures is larger among 
the poor and largest households, and among households with a larger share of 
children and elders.

Using longitudinal data from ENAHO 2002-2003, the results show that 
health shocks –defined as the occurrence of new chronic illnesses– always 
increase OOP health expenditures. In general, the increase in OOP health 
expenditures is not fully translated into reductions in non-health household 
expenditures. Except in the case when the main income earner is affected by 
a health shock, the results show that Peruvian households seem to be able to 
smooth total family labor income and non-health expenditures. 

An immediate conclusion would be that Peruvian households use their 
cumulated assets or social networks to mitigate with the financial burden of 
health shocks. This strategy, however, is not sustainable over long periods and 
households may divert resources for longer-term investments such as educa-
tion and nutrition in order to meet current expenditure needs. This strategy is 
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unsustainable and may perpetuate an inter-generational transmission of poverty. 
Another alternative explanation is that Peruvian households rely on informal 
safety nets, such as extended families or community organizations, to cope with 
the financial costs of health shocks. 

Coverage rates of formal health insurance are relatively low in Peru, espe-
cially among the poorest population. In 2006, only 38% of the Peruvian popu-
lation had access to formal health insurance. The two main formal health 
insurers are EsSalud, which provided coverage to 18% of the population; and 
the Integral Health Insurance (SIS), which provided coverage to 16% of the 
population. EsSalud provides health insurance for a fairly comprehensive health 
care plan, yet only to formal workers and their families. On the other hand, SIS 
is clearly not enough to protect the poorest Peruvian households from severe 
health shocks as it only covers treatments for reproductive health and early child-
hood development. It is still clear that protecting the uninsured from severe 
health shocks should be a high priority on the policy agenda.
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