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ABSTRACT

Objectives. To estimate out-of-pocket expense on health (OOP) and identify its associated factors in Peruvian older
adults. Materials and Methods. An analytical cross-sectional study of the National Household Survey on Living
Conditions and Poverty (ENAHQ) 2017. Older adults were all individuals aged 60; over and OOP was considered the main
study variable. Prevalence ratios (PR) and adjusted prevalence ratios (PRa) were estimated for each of the associated
factors.. OOP means were estimated using a generalized linear model with gamma distribution and log binding function.
All confidence intervals (95% CI) of the estimators were calculated by bootstrapping with the normal-based method.
Results. Atotal of 18,386 older adults were included, of which 56.5% reported OOP. Mean and median OOP is S/ 140.8
(USD 43.2) and S/ 34.5 (USD 10.6), respectively. Factors such as urban origin, a higher level of education, history of
chronic diseases and higher per capita expenses increase the probability of OOP by up to 1.6 times. In those affiliated
with Integral Health Insurance (SIS), OOP is reduced by 63.0 soles (USD 19.3) compared to those without any health
insurance. Conclusions. Six out of ten older Peruvian adults reported OOP to attend health needs. This generates
an inequitable access in terms of health services, mainly for socially-vulnerable groups. We suggest researching the
economic impact of health insurance and the preventive-promotional approach to chronic diseases, in order to reduce
OOP and improve the efficiency in Peruvian health system.
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INTRODUCTION

Out-of-pocket expenses on health (OOP) are defined as
any direct payment made by individuals who use health
services and whose payments are not financed by the
State or by health insurances (. OOP can be part of fees
and co-payments to generate income, rationalize the
use of health services, restrain costs, reflect gaps in the
coverage of the health system, improve the efficiency
of the health system and the quality of the service ™.
OOP can discourage utilization and become a barrier to
access health services, as well as exposing the risk of
impoverishment due to health care costs, especially in
lower and middle income countries (LMIC). According
to the World Health Organization (WHO), OOP have
doubled in Latin America, from USD 55.2 million in

2000 to 122.5 million in 2015 @. Given the accelerated
growth of older adult population, attention has been paid
to the analysis of OOP due to the financial risk of this
population given the increased use of health services and
high prevalence of chronic noncommunicable diseases
(NCDs) @4, Thus, health systems face great challenges
to achieve equity in financing and protection from the
financial risk of the most vulnerable elderly population.

Some variables are associated with OOP, such as
gender, age, area of residence, educational level,
income, comorbidities of NCDs , and health insurance
(12 QOlder adults with lower incomes have a higher
proportion of OOP in relation to their income, a lower
educational level is associated with higher OOP, the lack
of health insurance coverage and female elderly people
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have higher OOP due to their lower income and lower
labor participation rate (*3. Similarly, the presence of 3 or
more NCDs can increase the annual OOP by 10 times
due to the purchase of medicines ©. Unlike younger
people, older adults face a reduction in their productive
potential, multimorbidity, and polypharmacy, which could
incur a higher OOP and subsequent impoverishment
due to health expenses.

In Peru, the last two censuses show that population
aged 60 and over increased from 9.1% in 2007 to 11.9%
in 2017. Likewise, the number of dependent elderly
people increased from 15.1 to 19.3 per-100 people of
working age ™. Given the limited information about
OORP in elderly Peruvians and considering the context
of demographic aging, the epidemiological transition,
and possible difficulties in accessing health services, it
is relevant to study the magnitude of OOP due to the
negative impact on the economy of the older Peruvians.

In this sense, the present study aims to estimate the
OOP and identify its associated factors in Peruvian older
adults.

METHODS
DESIGN AND POPULATION

An analytical cross-sectional study was carried out using
a subsample of the National Household Survey on Living
Conditions and Poverty (ENAHO) 2017 collected by the
National Institute of Statistics and Informatics of Peru (INEI).
The subsample consisted of people aged 60 and over as
defined by Law 30490, Law on the Elderly (®. The ENAHO
is an annual cross-sectional survey that uses a probabilistic
sampling of areas, stratified, multistage and independent
with representativeness at the national, departmental,
natural and urban/rural levels. The survey collects
information about the living conditions of the Peruvian
population. The study population of the ENAHO is defined
as the set of all private dwellings and their occupants
residing in the urban and rural areas of the country. The
databases of the ENAHO are freely available and can be
obtained from the INEI web portal (http://iinei.inei.gob.pe/
microdata).

VARIABLES AND OUTCOMES

The main study variable considered was OOP during 2017.
The variable was constructed by adding the payments
disbursed (in current soles) by the elderly or a member of
their household, for the following health services, identified
by their codes in the survey: medical consultation (p41601),
medications (p41602), analyses (p41603), X-rays (p41604),
other exams (p41605), dental and related services

KEY MESSAGES

Motivation to carry out the study: Given the accelerated growth
of the older adult population, health systems face great challenges
to achieve equity in protecting against the financial risk of the most
vulnerable.

Main findings: Older adults in Peru pay out-of-pocket to take care
of their health, mainly those with less education, lower per capita
spending, or who suffer from chronic diseases.

Implications: It remains to investigate the economic impact of health
insurance and the preventive-promotional approach to chronic
diseases in order to reduce out-of-pocket health expenses and improve
the efficiency of the Peruvian health system.

(p41606), ophthalmological service (p41607), purchase
of lenses (p41608), vaccines (p41609), other expenses
(p41612), and hospitalization (p41613). The reference
period for disbursed payments was four weeks for medical
consultation, medication, analysis, X-rays and exams; three
months for ophthalmological service, lens purchase, dental
and related services, vaccines and other expenses; and
one year for hospitalization.

The following variables along with their codes in the survey
were included as factors that predispose to the use of the
health system and therefore, higher probabilities of incurring
in OOP, according to the theoretical model of Andersen and
Newman (9: gender (p207), age (p208a), marital status
(p209), area of residence, educational level (p301a), type of
health insurance (p4191, p4192, p4194, p4195), geographic
domain, suffering from a chronic disease (p401), suffering
from some physical or psychological limitation (p401h1 to
p401h6) and quintiles of monthly household spending per
capita.

Ages were grouped in decades, and area of residence
was considered rural if the sample stratum had less than
401 dwellings, or the house belonged to the rural census;
otherwise, the area of urban residence was categorized.
The variable affiliation to a type of health insurance included
the categories “Without insurance”, “Health of the Armed
Forces and National Police (FF.AA.)”, “Integral Health
Insurance (SIS)”, “Social Security (EsSalud)” and “Private
or Healthcare Providers (EPS)”. In Peru, the health services
of the FF.AA. provides health coverage to the military, police
and their families; the SIS belongs to the public sector and
subsidizes health services to the uninsured population that
lives in conditions of poverty and extreme poverty; In the
other hand, EsSalud corresponds to social security and
provides health services to affiliated workers and their
beneficiaries; and, finally, the private or EPS is related to
private provision of health services (7.

Suffering of chronic illness or some physical or psychological
limitation were obtained by self-report (Yes/No). To evaluate
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suffering of some physical or psychological limitation,
a dichotomous variable was created considering “Yes”
when the older adult reported at least one limitation, and
“No” in case they did not report any. Quintiles of household
expenditure per capita per month were obtained by dividing
the total gross annual expenditure of the household by 12
and then dividing it by the number of household members
surveyed. Quintile of household spending per capita monthly
is an ordinal variable that was included as an approximation
of the level of wealth of the elderly and families.

STATISTICAL ANALYSIS

Integration of databases, processing and statistical analysis
were carried out using Stata® v14.2 (Stata Corporation,
College Station, Texas, USA), specifying complex survey
design that included expansion factors according to
age groups (factor07a) of the ENAHO, for which the svy
command was used. For all statistical tests, a p-value <0.05
was considered as statistically significant.

Sociodemographic characteristics were described using
absolute frequencies and weighted proportions. OOP
were presented as median and interquartile range, given
the non-normal distribution of the variable, and weighted
means of OOP were estimated and compared for those
older adults who had an OOP greater than zero. Weighted
mean differences were obtained by regression of quintiles
and differences in weighted means were evaluated by the
Student’s t-test or ANOVA in the case of variables with more
than two categories, considering the expansion factors of
the ENAHO.

To evaluate variables associated with the outcome, OOP
was recoded into a dichotomous variable that takes values
of one when older adults reported OOP and zero otherwise.
Prevalence ratios (PR) were estimated using a bivariate
analysis for each of the variables included in the study.
Likewise, adjusted prevalence ratios (APR) were estimated
for those factors that showed a p-value <0.20 in the bivariate
analysis. All estimates were performed using a generalized
linear model with Poisson distribution and log link function
for complex samples (9.

To describe OOP expense levels, a generalized linear
model with gamma distribution and log link function
were estimated. This distribution was chosen because
expense values are positively skewed by the presence
of data close to zero . The dependent variable OOP is
numerical, measured in current soles. The estimations were
made in a bivariate way with all those variables that were
associated with the OOP. The resulting 3 coefficients were
later analyzed by marginal predictors, in order to obtain
interpretable results in current soles. To make international
comparisons, current soles (S/) were converted into US
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dollars (USD). The average exchange rate (S/ per USD)
used for the 2017 period was 3.26 0,

All confidence intervals (IC 95%) of the estimators were
calculated by bootstrapping with the normal-based method,
including the weights and the complex survey design, to
correct for residues potentially distributed in a different way
from what the model assumed. Bootstrapping was carried
out with 1000 replications, as recommended in health
economics @V,

ETHICAL CONSIDERATIONS

This study did not require the approval of an ethics
committee because it is an analysis of secondary data that
are in the public domain, and do not identify the individuals
surveyed.

RESULTS

A total of 18,386 older adults (expanded population
37355,037) were included, after excluding observations for
not meeting selection criteria or having missing data (Figure
1). The majority of respondents were female (52.5%),
between ages 60 and 69 (54.8%), married or living with
someone (60.0%), four out of five lived in the urban area
(79.4%) and close to had primary education (42.7%).
Approximately one fifth lack health insurance (18.3%), while
41.6% indicated being affiliated with the SIS and 36.8% with
EsSalud insurance. The majority of older adults reported
suffering from a chronic disease (75.8%) and 14.5% from
some physical or psychological limitation (Table 1).

Overall, 9842 (56.5%) reported OOP. The highest
proportion of older adults who reported OOP ocurred in
those affiliated with private insurance or health providers
(EPS) (71.0%) and those located in the richest quintile of
expenditure per capita (68.0%) (Table 1).

Mean and median OOP were 140.8 (USD 43.2) and 34.5
soles (USD 10.6) respectively. Differences in the level of
OOP according to variables that predispose to OOP were
found, with the exception of gender and suffering from
some physical or psychological limitation. The highest
level of OOP was reported by older adults in the richest
quintile per capita expenditure (293.3 soles equivalent
to USD 90.0), who were affiliated with private insurance
or EPS (249.9 soles; USD 76.6), and those with higher
education (247.9 soles; USD 76.0). It was also reported
that the highest levels of OOP occur in Metropolitan
Lima (183.5 soles; USD 56.3) followed by the rest of the
coast (131.5 soles; USD 40.3). On the other hand, those
who report a lower level of OOP were older adults in the
first and second quintiles of expenditure per capita (35.7
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ENAHO 2017
Interviewed people: 124,860

Persons excluded for not being

A A

members of the household: 718

Persons interviewed who are
members of the household: 124,142
Expanded population: 32,106,270

Persons under 60 years old:

\

\

105,753

Older adults: 18,389

\4

:I Older adults with missing data: 3

Older adults included: 18,386
Expanded population: 3,355,037

v

v

Proportion of older adults without OOP:
8,544 (43.5%) (95% Cl: 42.3-44.6)
Expanded population: 1,457,922

Proportion of older adults with OOP:
9,842 (56.5%) (95% CI: 55.4-57.7)
Expanded population: 1,897,115

Figure 1. Flowchart of participants’ selection.

ENAHO: National Household Survey on Living Conditions and Poverty

OOP: out-of-pocket expenditure on health

and 59.0 soles respectively or USD 11.0 and USD 18.1,
respectively), who had initial or no level of education
(68.0 soles; USD 20.9) and those living in rural areas
(70.5 soles; USD 21.6) (Table 2).

Table 3 reports variables associated with OOP and
the estimates of the OOP average levels. In the model
bivariate, all the variables were statistically significant,
except for the factor suffering a physical or psychological
limitation (p = 0.641). In the multivariate model, it was
found that those with higher education (APR 1.09, 95%
ClI: 1.00-1.18) or those who suffer from a chronic disease
(APR 1.44, 95% CI: 1.37-1, 52) were more likely to have
OOP compared to those with less education or without
a chronic disease. In addition, older adults in the highest
quintile of expenditure per capita were approximately
1.63 times more likely to have OOP compared to of the
lowest quintile per capita expenditure.

Regarding the average levels of OOP, it was found
that older adults with higher education had an average
OORP of 180.0 soles (USD 55.2) higher than those who
have primary levels of education or who have not had
any at all (Table 3). Older adults suffering from chronic
diseases spend approximately 33.0 soles more (USD
10.1) compared with those who do not suffer from
chronic diseases. On the other hand, being affiliated

with SIS reduces 63.0 soles (USD 19.3) compared to
those without health insurance. Likewise, it was found
that older adults of the highest quintile of expenditure per
capita spend 257.6 soles (USD 79.0) had more in OOP
than those in the lowest quintile (Table 3).

DISCUSSION

Our study on OOP shows that the proportion of Peruvian
older adults who incur OOP in 2017 was 56.5% and that
the average expense was 140.8 soles (USD 43.2). This
average represents approximately 15.1% of the minimum
wage @2, a third of the minimum pension in Peru ?® and
20.0% of the extreme poverty line ?¥. Those who have
greater proportions are those who are affiliated with a
private insurance or EPS and those who are in the highest
quintile of expenditure. Significant differences in the level of
OOP between the domains were reported. It was also found
that being of urban area, having a higher level of education,
suffering from a chronic disease and being in the highest
quintile of per capita expenditure increase the OOP.

In general, greater proportions of OOP are grouped into
older adults with less social disadvantage. This segment of
older adults has a higher risk of incurring in debt due to the
higher proportions of OOP @), Instead, those who present
lower proportions of OOP are socially vulnerable (older
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Table 1. Characteristics of Peruvian elderly and reported of out-of-pocket expenses in health, ENAHO 2017.

Characteristics Older adults surveyed (N=18,386) OOoP*
Absolute frequency Weighted proportion* n Weighted proportion*
Gender
Men 8.808 475 4.480 534
Women 9.578 52.5 5.362 594
Age group (years)
60-69 9.371 54.8 5.022 56.8
70-79 5.771 285 3.142 57.9
80-89 2.720 14.0 1.394 52.9
290 524 27 284 55.8
Marital status
Married 11.313 60.0 5.860 54.3
Single 887 519 448 55.6
Widowed, divorced or separated 6.186 341 3.534 60.7
Area of residence
Urban 11.445 794 6.741 594
Rural 6.941 20.6 3.101 45.6
Education level
No level or initial 3.698 15.8 1.668 484
Primary 8449 427 4.446 56.0
Secondary 3.683 243 2178 59.8
Tertiary 2.556 17.2 1.550 60.9
Type of health insurance
No health insurance 3.098 18.3 1.745 58.8
FFAA. 331 22 222 67.5
SIS 8.972 416 4435 53.7
EsSalud 5.857 36.8 3.369 57.6
Private o EPS 128 11 71 71.0
Geographic domain
Metropolitan Lima 2.456 36.0 1493 60.8
Rest of the coast 5.740 242 3.314 58.4
Highlands 7.354 30.5 3.574 51.0
Jungle 2.836 93 1.461 53.2
Chronic disease
Yes 14.021 75.8 8.127 61.3
No 4.365 242 1.715 415
Physical or psychological limitation
Yes 2.997 145 8,255 56.6
No 15.389 85.5 1,587 56.0
Quintiles of monthly household spending per capita
Quintil 1 (less) 5.069 20.0 1.953 41.0
Quintil 2 4.023 20.0 2126 53.5
Quintil 3 3.317 20.0 1.929 59.6
Quintil 4 3.109 20.0 1.886 60.7
Quintil 5 (higher) 2.868 20.0 1.948 68.0

*Estimates included the expansion factor and sampling specifications of the ENAHO 2017
** Number and proportion weighted by each category of the included characteristics
ENAHO: National Household Survey on Living Conditions and Poverty

OOP: Out-of-pocket expenses on health

FF.AA.: Health Insurance of Armed Forces and National Police

SIS: Integral Health Insurance

EsSalud: Social Security

EPS: Health Service Providers
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Table 2. Out-of-pocket expense on health in Peruvians elderly (current soles), ENAHO 2017.

Variables Median (Q1-Q3) p-value Mean (95% CI)Y p-value
Overall 34.5(9.5-128.0) 140.8 (130.4-151.2)
Gender
Men 31.0(9.0-120.0) 0.212 132.1(118.6-145.5) 0.108*
Women 35.0 (10.0-145.0) 147.9 (133.2-162.5)
Age group (years)
60-69 30.0(8.0-120.0) <0.001 129.0 (116.9-141.0) <0.001**
70-79 35.5(10.0-132.0) 155.7 (134.8-176.6)
80-89 50.0(10.0-180.0) 147.5 (127.9-167.2)
290 48.0 (12.0-108.0) 188.3 (75.2-301.5)
Marital status
Married 35.0 (9.0-130.0) 0.026 151.3 (136.7-165.9) 0.002**
Single 38.0 (8.5-140.0) 124.9 (90.0-159.8)
Widowed, divorced or separated 30.0 (10.0-122.5) 126.7 (113.9-139.4)
Area of residence
Urban 40.0 (10.0-150.0) <0.001 154.8 (142.8-166.8) <0.001*
Rural 13.0 (5.0-50.0) 70.5 (60.4-80.7)
Education level
No level or initial 18.0 (5.0-70.0) <0.001 68.0 (57.7-78.4) <0.001**
Primary 25.0 (7.0-100.0) 108.5 (97.6-119.3)
Secondary 42,0 (12.0-156.0) 155.0 (134.5-175.5)
Tertiary 78.0 (20.0-242.0) 2479 (210.5-285.3)
Type of health insurance
No health insurance 30.0 (9.0-130.0) <0.001 143.6 (118.2-168.9) <0.001**
FFAA. 120.0 (30.0-225.0) 213.1(158.3-267.9)
SIS 20.0 (6.0-70.0) 80.8 (72.0-89.6)
EsSalud 60.0 (15.0-200.0) 193.2 (172.5-213.9)
Private o EPS 85.0 (30.0-300.0) 249.9 (140.4-359.5)
Geographic domain
Metropolitan Lima 60.0 (15.0-191.0) <0.001 182.7 (159.8-205.7) <0.001*
Rest of the coast 32.0(10.0-121.5) 131.9 (117.5-146.2)
Highlands 18.0 (6.0-78.0) 99.8 (87.5-112.0)
Jungle 24.5 (6.0-80.0) 109.7 (87.6-131.8)
Chronic disease
Yes 40.0 (10.0-150.0) <0.001 146.7 (135.7-157.7) 0.015*
No 19.3 (6.5-75.0) 113.3 (88.3-138.4)
Physical or psychological limitation
Yes 33.0(9.0-125.0) 0.142 139.1 (127.7-150.5) 0.367*
No 40.0 (10.0-150.0) 150.7 (128.6-172.7)
Quintiles of monthly household spending per capita
Quintil 1 (less) 10.0 (4.2-30.0) <0.001 35.7 (29.8-41.5) <0.001**
Quintil 2 17.0 (5.5-55.0) 59.0 (52.2-65.7)
Quintil 3 30.0(10.0-100.0) 86.9 (77.5-96.3)
Quintil 4 50.0 (15.0-180.0) 166.0 (142.9-189.0)
Quintil 5 (higher) 120.0 (35.0-304.0) 293.3 (260.8-325.8)

Estimates included the expansion factor and sampling specifications of the ENAHO 2017.
* Statistical significance obtained through the Student'’s t test

** Statistical significance obtained through the ANOVA test

1 95% CI calculated by bootstrapping with the normal-based method with 1000 replications
Q1-Q3: percentil 25 - percentil 75

ENAHO: National Household Survey on Living Conditions and Poverty

FF.AA.: Health Insurance of Armed Forces and National Police

SIS: Integral Health Insurance

EsSalud: Social Security

EPS: Health Service Providers

Exchange rate (S / per USD): 3.26
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Table 3. Two-stage model for associated factors and levels of out-of-pocket expense on health in Peruvians elderly. ENAHO 2017.

Factors associated with OOPs (Model 1) Levels of OOPs (Model 2)
Variables Unadjusted Model Adjusted Model* Unadjusted Model Marginal prediction of the unadjusted model
PR (95% CIY p-value APR (95%Cly  p-value Beta (95% CIY p-value pr':grgtlc':# (95% CIY p-value

Gender

Men Ref. - - Ref. - - Ref. - - Ref. - -

Women 111 (1.07-1.15)  <0.001 1.07  (1.03-1.11)  0.001 0.11 (-0.03-025)  0.110 15.78 (-3.70-35.25) 0.112
Age group (years)

60-69 Ref. - - Ref. - - Ref. - - Ref. - -

70-79 102 (097-1.06)  0.369 100 (0.97-1.04) 0821 0.19 (0.03-0.34) 0.017 26.77 (-3.69-49.85) 0.023

80-89 093 (0.88-0.98)  0.012 090 (0.85-0.95) <0.001 0.13  (-0.03-0.30)  0.104 18.57 (-4.41-41.56) 0.113

290 098 (0.88-1.10)  0.748 094  (0.84-1.05) 0.262 038  (0.22:097) 0212 59.38 (-51.83-170.59) 0.295
Marital status

Married Ref. - - Ref. - - Ref. - - Ref. - -

Single 1.02 (094-1.12) 061 096 (0.88-1.05)  0.358 019  (-047-0.09)  0.181 -26.44 (-62.50-9.61) 0.151

Widowed, divorced or separated 112 (1.08-1.16)  <0.001 105  (1.01-1.08)  0.015 -0.18  (-0.32--0.04) 0.0M1 -24.65 (-43.98--5.33) 0.012
Area of residence

Urban Ref. - - Ref. - - Ref. - - Ref. - -

Rural 0.77  (0.74-0.80)  <0.001 092 (0.880.98)  0.005 079 (095--062) <0.001 -84.28 (-100.63--67.93) <0.001
Education level

No level or initial Ref. S o Ref. S = Ref. = S Ref. S o

Primary 116  (1.10-1.22)  <0.001 1.09  (1.03-1.15)  0.003 047 (0.29-064)  <0.001 4041 (26.11-54.70) <0.001

Secondary 123 (1.16-1.31)  <0.001 1.09 (1.01-1.17)  0.031 082  (063-1.02)  <0.001 86.94 (63.56-110.32) <0.001

Tertiary 126 (1.18-1.34)  <0.001 1.09  (1.00-1.18) 0.048 1.29 (1.08-1.50) <0.001 179.88 (141.13-218.62) <0.001
Type of health insurance

No health insurance Ref. - - Ref. - - Ref. - - Ref. - -

FFAA. 115 (1.02-1.30)  0.027 099 (0.87-1.12)  0.846 039  (0.09-0.69) 0.011 69.53 (10.25-128.81) 0.022

SIS 091 (0.87-0.96)  <0.001 099  (0.94-1.04) 0593 058 (0.77--038) <0.001 -62.78 (-88.10- -37.46) <0.001

EsSalud 098 (0.93-1.03) 0433 086  (0.81-0.90) <0.001 030  (0.10-0.50) 0.003 49.65 (17.87-81.43) 0.002

Private o EPS 121 (1.03-142)  0.023 101  (0.86-1.18)  0.901 0.55 (0.04-1.07) 0.034 106.33 (-17.14-229.81) 0.091
Geographic domain

Metropolitan Lima Ref. - - Ref. - - Ref. - - Ref. - -

Rest of the coast 096 (0.92-1.01)  0.119 103 (0.98-1.08)  0.239 033 (0.50--0.15) <0.001 -50.83 (-78.63--23.03) <0.001

Highlands 0.84 (0.80-0.89)  <0.001 102  (0.96-1.08)  0.525 -0.60 (-0.78--043) <0.001 -82.93 (-109.54--56.32) <0.001

Jungle 088 (0.82-0.93)  <0.001 101 (0.94-1.07) 0875 051 (0.75--0.27) <0.001 -73.02 (-104.70--41.35) <0.001
Chronic disease

Yes 148 (140-1.56) <0.001 144  (1.37-152)  <0.001 026  (0.03-0.49) 0.029 33:35 (6.35-60.34) 0.015

No Ref. - - Ref. - - Ref. - - Ref. - -
Physical or psychological limitation

Yes 099 (094-1.04) 0641 - - - - - - - - -

No Ref. - - - - - - - - - - -
Quintiles of monthly household spending per capita

Quintil 1 (less) Ref. - - Ref. - - Ref. - - Ref. - -

Quintil 2 131 (1.22-140)  <0.001 126  (1.18-1.35)  <0.001 0.50 (0.30-0.70)  <0.001 2327 (14.23-32.32) <0.001

Quintil 3 146  (1.37-1.55)  <0.001 141 (1.31-151)  <0.001 089  (069-1.09)  <0.001 51.26 (39.70-62.83) <0.001

Quintil 4 148 (1.39-1.58)  <0.001 144  (1.34-155) <0.001 1.54 (1.33-1.75) <0.001 130.29 (106.88-153.70) <0.001

Quintil 5 (higher) 166 (1.57-1.76)  <0.001 163  (151-1.76)  <0.001 21 (191-230)  <0.001 257.63 (223.30-291.96) <0.001

Estimates included the complex survey design of the ENAHO 2017.

Model 1: linear generalized model with Poisson distribution and log link function family

Model 2: generalized linear model with gamma distribution family and log link function for each of the variables with p value <0.2 in the unadjusted model of factors associated with OOPs
Adjusted model for all the variables that resulted with a value of p <0.2 in the bivariate analysis

11 95% Cl calculated by bootstrapping with the normal-based method with 1000 replications

¥ dy / dx for OOPs levels given the discrete change of the independent variable (marginal predictors expressed in current soles).
ENAHO: National Household Survey on Living Conditions and Poverty

OOPs: Out-of-pocket expenses on health

FF.AA.: Health Insurance of Armed Forces and National Police

SIS: Integral Health Insurance

EsSalud: Social Security

EPS: Health Service Providers

PR: Prevalence ratio

Exchange rate (S / per USD): 3.26
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adults without education level, from rural area or from the
lowest quintile of per capita expenditure), which reflects
the obstacles to accessing the health service, given the
financial consequences and impoverishing that the OOP
represents. Efforts to reduce inequalities and guarantee the
universality of health services should give priority to this last
group of older adults.

It was also found that residents of urban area, having a
higher level of education, suffering from a chronic disease,
as well as having higher per capita expenses increase the
possibilities and levels of OOP. These findings are consistent
with the results of Bock et al. ©), Gong et al. @, Turi et al.
(9 and Corrieri et al. ™, The strong association reported
between the OOP level and the quintiles of per capita
expenditure suggests that the OOP/per capita expenditure
ratio is unfavorable for the socially disadvantaged, as
Proafio and Bernabe point out in their study @®. Longitudinal
investigations are required to thoroughly evaluate the effects
of OOP on the financial risk of older adults.

Older adults suffering from chronic diseases spend
approximately 33 more soles (USD 10.1) in OOP. Due to
the fact that in Peru the prevalence of chronic diseases
is growing @" and that its treatment requires costly and
prolonged medications over time, the possibility of incurring
financial risks in patients with chronic diseases is high. The
health system can design programs focused on chronic
patients to strengthen the surveillance system and the early
detection of such diseases, in order to protect the financial
situation of the elderly.

The highestlevels of OOP in older adults who have insurance
from the Armed Forces or EsSalud can be explained by the
dissatisfaction of the health service provided, as well as
long waiting times @®. As a consequence, patients do not
usually use this service, encouraging them to pay for private
services @, Other studies agree that some insurances do
not adequately protect the insured population ©39. Another
study agrees that in Peru, the use of health services differs
according to the type of insurance someone has . The
results presented indicate that the SIS reduces the level
of OOP. One possible explanation for this is that SIS

REFERENCES

members are socially disadvantaged people who frequently
use health services and receive what is established in
the Essential Plan for Health Insurance (PEAS) and extra
benefits for cancer (Plan Esperanza). In turn, through the
Fondo Intangible Solidario de Salud (FISSAL) they receive
financing for other high-cost diseases ©".

A limitation of our study is that, given the cross-sectional
nature of the survey, causality can not be established
between the variables of interest and there are inherent
measurement errors that the survey could have. Similarly, it
should be considered that the payments disbursed for health
services may present individual, family or a combination
of both levels. Another limitation is that questions about
payments disbursed by health services did not have the
same time reference which increases the risk of incurring
in recall bias. However, the ENAHO is designed to quantify
consumer expenditure and characterize the living conditions
of the Peruvian population by providing information at a
population level that can not be obtained from other sources.
Therefore, it is the best source of information currently
available in Peru to perform OOP analysis.

In conclusion, older adults in Peru pay OOP to take care
of their health, which generates inequity in access to
health services, mainly for the most vulnerable, such as
the population with the lowest educational level, lowest per
capita expenditure, or who suffer from chronic diseases.
The SIS offers greater financial protection to older adults.
Based on the results obtained, it is suggested to investigate
the economic impact of health insurance and the preventive-
promotional approach of chronic diseases in order to reduce
OOP and improve the efficiency of the Peruvian health
system.

Authorship contributions: AHV had the idea of research,
designed the study, collected and processed the data. AHV
and CRR analyzed the data. All the authors participated in the
interpretation of the data, drafting the manuscript and approved
the final version.

Funding sources: self-financed.

Conflicts of interest: the authors declare no conflicts of
interest.

1. World Health Organization. Out-of-

[citado el 2 de julio de 2018]. Disponible

4. Cohen SB, Uberoi N. Differentials in
the Concentration in the Level of Out-

pocket payments, user fees and cata- en:  http://appswho.int/nha/database/

strophic expenditure [Internet]. Geneva:
World Health Organization; 2018 [cita-
do el 2 de julio de 2018]. Disponible en:
hetp://www.who.int/health_financing/
topics/financial-protection/out-of-pock-
et-payments/en/

World Health Organization. Global
Health Expenditure Database [Internet].

Select/Indicators/en

Sum G, Hone T, Awn R, Millett C,
Suhrcke M, Mahal A, e /. Multimor-
bidity and out-of-pocket expenditure
on medicines: a systematic review. BM]
Glob Health. 2018;3(1):e000505. Dis-
ponible en: http://dx.doi.org/10.1136/
bmijgh-2017-000505

of-Pocket Health Expenditures across
Population Subgroups in the US., 2011.
In: Statistical Brief (Medical Expenditure
Panel Survey (US)) [Internet]. Rockville
(MD): Agency for Healthcare Rescarch
and Quality (US); 2013. Disponible
en:  https://www.ncbi.nlm.nih.gov/
pubmed/29708705

| 397



REV PERU MED EXP SALUD PUBLICA. 2018;35(3):390-8.

Hernandez-Vasquez A et al.

10.

11.

12.

13.

Mahumud RA, Sarker AR, Sultana M,
Islam Z, Khan J, Morton A. Distribution
and Determinants of Out-of-pocket
Healthcare Expenditures in Bangladesh. J
Prev Med Public Health. 2017;50(2):91-9.
doi: 10.3961/jpmph.16.089.

Bock J-O, Matschinger H, Brenner H,
Wild B, Haefeli WE, Quinzler R, e 4l.
Inequalities in out-of-pocket payments
for health care services among elderly
Germans-results of a population-based
cross-sectional study. Int J Equity Health.
2014;13:3. doi: 10.1186/1475-9276-13-3.

Gong CH, Kendig H, He X. Factors
predicting health services use among older
people in China: An analysis of the China
Health and Retirement Longitudinal
Study 2013. BMC Health Serv Res
[Internet]. 2016;16:63. Disponible en:
doi: 10.1186/s12913-016-1307-8.

Baird K. High Out-of-Pocket Medical
Spending among the Poor and Elderly
in Nine Developed Countries. Health
Serv Res. 2016;51(4):1467-88. doi:
10.1111/1475-6773.12444.

Molla AA, Chi C, Mondaca ALN. Pre-
dictors of high out-of-pocket healthcare
expenditure: an analysis using Bangla-
desh household income and expenditure
survey, 2010. BMC Health Serv Res [In-
ternet]. 2017;17(1):94. doi: 10.1186/
$12913-017-2047-0.

Turi BC, Codogno JS, Sarti FM, Anokye
NK, Fernandes RA, Monteiro HL.
Determinants of outpatient expenditure
within primary care in the Brazilian
National Health System. Sao Paulo Med
J [Internet]. 2017;135(3):205-12. doi:
10.1590/1516-3180.2016.0224141116.

Onwujekwe O, Hanson K, Ichoku H,
Uzochukwu B. Financing incidence anal-
ysis of houschold out-of-pocket spending
for healthcare: getting more health for
money in Nigeria? Int J Health Plann
Manage.  2014;29(2):e174-85.  doi:
10.1002/hpm.2166.

You X, Kobayashi Y. Determinants of
out-of-pocket health expenditure in Chi-
na: analysis using China Health and Nu-
trition Survey data. Appl Health Econ
Health Policy. 2011;9(1):39-49. doi:
10.2165/11530730-000000000-00000.
Corrieri S, Heider D, Matschinger H,
Lehnert T, Raum E, Kénig H-H. Income-,
education- and gender-related inequalities
in out-of-pocket health-care payments
for 65+ patients - a systematic review.
Int J Equity Health. 2010:9:20. doi:
10.1186/1475-9276-9-20.

398 |

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Instituto Nacional de Estadistica e In-
formatica. Pertt: Crecimiento y distribucion
de la poblacién, 2017 [Internet]. Lima:
INEL 2018 Jun [citado el 2 de julio de
2018]. Disponible en: heeps://www.inei.
gob.pe/media/MenuRecursivo/publica-
ciones_digitales/Est/Lib1530/libro.pdf

Ley de la Persona Adulta Mayor, Ley
No.30490. Diario El Peruano. Jul 20;
2016.

Ronald A, Newman JE Societal and In-
dividual Determinants of Medical Care
Utilization in the United States. Milbank
Q. 2005:83(4). doi: 10.1111/j.1468-
0009.2005.00428 x.

Lazo-Gonzdlez O, Alcalde-Rabanal J,
Espinosa-Henao O. El sistema de salud
en Perti: situacion y desaffos [Internet].
Lima: Colegio Médico del Pervi; 2016. Di-
sponible en: http://cmp.org.pe/wp-con-
tent/uploads/2018/05/libroSistemaSa-
ludPeru-.pdf

Barros AJD, Hirakata VN. Alternatives
for logistic regression in cross-sectional
studies: an empirical comparison of models
that directly estimate the prevalence ratio.
BMC Med Res Methodol. 2003;3:21. doi:
10.1186/1471-2288-3-21.

Malehi AS, Pourmotahari E Angali KA.
Statistical models for the analysis of skewed
healthcare cost data: a simulation study.
Health Econ Rev. 2015;5:11. doi: 10.1186/
s13561-015-0045-7.

Banco Central de Reserva del Pert. Tipo
de cambio nominal [Internet]. BCRPData.
[citado el 2 de julio de 2018]. Disponible
en:  hteps://estadisticas.berp.gob.pe/esta-
disticas/series/mensuales/tipo-de-cam-
bio-nominal

Drummond ME Drummond ME Mc-
Guire A. Economic Evaluation in Health
Care: Merging Theory with Practice. New
York: Oxford University Press; 2001.

Banco Central de Reserva del Pert.
Remuneracién minima vital - nominal (S/)
[Internet]. BCRPData [citado el 2 de julio
de 2018]. Disponible en: https://estadis-
ticas.berp.gob.pe/estadisticas/series/men-

suales/resultados/PN02124PM/html

Oficina de Normalizacién Previsional
[Internet]. Lima: ONP [citado el 2 de julio
de 2018]. Sistema previsional y sus actores
[aproximadamente 2 ventanas]. Disponible
en:  https://www.onp.gob.pe/pensiones_
peru_onp/sistema_previsional

Instituto Nacional de Estadistica e Informat-
ica. Evolucién de la Pobreza Monetaria en el

25.

26.

27.

28.

29.

30.

31

Perti, 2016 [Internet]. Lima:INEI; 2017.
Disponible en: https://www.ineigob.pe/
media/cifras_de_pobreza/evolucion-de-la-
pobreza-2016-10-de-mayo-presentacion.
pdf

Van Damme W, Van Leemput L, Por I,
Hardeman W, Meessen B. Out-of-pocket
health expenditure and debt in poor

households: evidence from Cambodia.
“Trop Med Int Health. 2004:9(2):273-80.

Proano Falconi D, Bernabé E. Determinants
of catastrophic healthcare expenditure in
Peru. Int J Health Econ Manag. 2018;9.
doi: 10.1007/510754-018-9245-0.

GBD 2016 DALYs and HALE Collabo-
rators. Global, regional, and national dis-
ability-adjusted life-years (DALYs) for 333
diseases and injuries and healthy life expec-
tancy (HALE) for 195 countries and terri-
tories, 1990-2016: a systematic analysis for
the Global Burden of Discase Study 2016.
Lancet. 2017;390(10100):1260-344. doi:
10.1016/S0140-6736(17)32130-X.

Gallo A, Valdivia G, Soria T. Factores
asociados al nivel de satisfaccion de los
usuarios de consulta externa de diferentes
Instituciones Prestadoras de Servicios de
Salud (MINSA, EsSalud, FFAA/PNP y
clinicas privadas) del Perti en el afio 2014
[Tesis]. Lima: Universidad Peruana de
Ciencia Aplicadas; 2017.

Ypanaqué-Luyo P, Martins M. Uso de los
servicios de salud ambulatorios en la
poblacién peruana. Rev Peru Med Exp
Salud Publica. 2015;32(3):464-70.

Pavén-Ledn P, Reyes-Morales H, Martinez
AJ,  Meéndez-Main  SM,  Gogeascoe-
chea-Trejo MDC, Blazquez-Morales MSL.
Gasto de bolsillo en adultos mayores afilia-
dos a un seguro publico de salud en Méxi-
co. Gac Sanit. 2017;31(4):286-91. doi:
10.1016/j.gaceta.2016.12.015.

SIS [Internet]. Lima: Seguro Integral de
Salud; 2018 [citado el 2 de julio de 2018].
Disponible en: http://www.sis.gob.pe/

index.asp

Correspondence: Akram Abdul Herndndez Visquez

Addyess: Universidad San Ignacio de Loyola, Av. La
Fontana 550, La Molina, Lima, Peri

Telephone: (+511) 3851492

E-mail: ahernandez@usil.edu.pe



