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Abstract

Background: Overcrowding of high-level health facilities is a major concern in a Vietnamese health system. This
may increase an economic burden to the households since health insurance is still insufficient in providing financial
risk protection. This paper sought to examine the association between the use of high-level health facilities and
household-level expenditure status such as out-of-pocket (OOP), and catastrophic expenditure on health, as well as
a moderating effect of health insurances in rural and urban districts of Vietnam.

Methods: Data utilized a health system community survey collected between 2015 and 2017 in two districts
of Vietnam (one from rural area in northern part, and the other one from urban area in sourthern part). The
world Health Organization’s definition of catastrophic expenditure was used. Multivariate tobit and logistic
regression were employed for catastrophic expenditure and OOP respectively. Interaction term between health
insurance status and visit frequency in high-level facilities was included to investigate the moderating effect
of health insurance.

Results: Health insurance status was associated with neither OOP health expenditure nor catastrophic
expenditure occurrence, whereas visit frequency of high-level health facilities was strongly associated with
both outcomes in both districts(e.g., for catastrophic expenditure, ORs are 1.77 and 1.30 in northern and
southern district respecitvely. P values are < 0.001). Significant interaction between health insurance status and
use of high-level facilities on catastrophic expenditure occurrence was found in Quoc Oai district (OR = 0.68,
p < 0.05).

Conclusions: The present study demonstrated negative financial impact of utilizing high-level facility on
household financial status and weak role of health insurance in decreasing this impact. Multi-faceted
approach is called for to mitigate the patient’s financial burden.

Keywords: Out-of-pocket payment, Catastrophic expenditure, Health insurance, Vietnam

© The Author(s). 2019 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

* Correspondence: oh328@snu.ac.kr; juhwan.oh328@gmail.com
1JW LEE Center for Global Medicine, Seoul National University College of
Medicine, 71 Ihwajang-gil, Jongno-gu, Seoul 110-810, South Korea
Full list of author information is available at the end of the article

Lee et al. BMC Health Services Research          (2019) 19:318 
https://doi.org/10.1186/s12913-019-4115-0

http://crossmark.crossref.org/dialog/?doi=10.1186/s12913-019-4115-0&domain=pdf
http://orcid.org/0000-0003-0983-4872
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:oh328@snu.ac.kr
mailto:juhwan.oh328@gmail.com


Background
Heavy reliance on out-of-pocket (OOP) health expend-
iture to finance health care is commonly seen in many
low- and middle-income countries. Vietnam is not an
exception. Vietnam has remained above the global aver-
age in OOP expenditure as a percentage of total health
expenditure since 2000, ranking 69th in 2014 of 186
countries [1].
Since Vietnam introduced user fee in 1989 as part of

broad market economic reforms known as Doi Moi,
hospitals were allowed to recover cost through user fee,
requiring people to pay a certain portion of fee for some
healthcare services. As a result, the OOP payment as a
share of total health expenditure has been always high,
ranging from 50 to 70% during 1990s and 2000s [2, 3].
Vietnamese National Health Insurance was introduced
in 1989 and began to be implemented in 1992 to help
mobilize resources and serve as an appropriate mechan-
ism to mitigate the adverse impact of user fees. In 2008,
health insurance law was issued whereby different gov-
ernment programs were merged under a unified national
health insurance and free enrollment was offered to the
poorer section of population, in an effort to make health
insurance the primary mechanism for achieving Univer-
sal Health Coverage (UHC) [4]. Since then, Vietnam has
made a great stride in expanding social health insurance
as one of the leading countries moving toward UHC,
with social insurance coverage reaching to 65% of the
population in 2011, and 70% in 2013 [5].
Although the proportion of OOP health expenditure de-

clined significantly as a result of increasing population
coverage of health insurance, recording about 44.8% by
2010 [6], it was still too steep to be affordable for the
population [7]. The concerned government made yet an-
other major effort to implement the “2011-2015 Five-Year
Health Sector Plan” with the objectives to 1) increase the
public spending on health and 2) improve efficiency
through financial reform and allocation methods adjust-
ment. This reform has led to three major changes: 1) giv-
ing hospital full autonomy in financial management; 2)
revising user fee schedules; and 3) introducing private
hospitals, clinics, and pharmacies through the govern-
ment’s encouragement for public-private partnership in
health sector. However, the reform had resulted in de-
crease in public spending on health, contrary to the
intention of the plan, which led to the increase in house-
hold OOP share on health from 44.8% in 2010 to 48.8% in
2012 [6].
Several combined factors are driving high OOP health

expenditure recently. The first is a phenomenon of over-
crowding of hospital-level facilities in Vietnam. A public
health system in Vietnam is organized across four scales:
national, provincial, district, and commune. National
and central hospitals are located in the country’s major

urban centers and provide highly-specialized tertiary
care for referrals from a provincial hospital. Provincial
and district hospitals offer tertiary and secondary care,
accepting referrals for more specialized treatment from a
lower level. Commune health centers deliver basic pri-
mary care and prevention services on an outpatient basis
[4]. According to the regulation, insured members can
use health services only from the commune health cen-
ter or district hospital where they are registered. How-
ever, limited quality of health care services at the
grassroots level reduced patient’s trust for primary care
service, leading them to bypass lower level facilities and
directly go to higher level facilities. This inefficiency is
exacerbated by Vietnamese Social Security (VSS) reim-
bursement policy where VSS still reimburse for the pa-
tients who bypass the referral system, only with a higher
copayment rate [4]. Therefore, patients can use high-level
facilities still being covered by health insurance, which
even facilitate bypass of lower level facilities. Resultant
crowding in hospitals increases causes an undue financial
burden on patients because hospitals were vested with fi-
nancial autonomy since 2008 to establish price lists for
auxiliary services at their discretion to create supplemen-
tary revenues for their recurrent budget which drove
prices of un-reimbursed services higher [3]. The second is
a provider payment based on fee-for-service (FFS) scheme
in Vietnam. Despite the government’s continuous effort to
change provider payment method [2], FFS is still a dominant
mechanism in Vietnam. FFS incentivizes providers to over-
prescribe drugs and technology, and/or focus more on only
high-profit technology. Preference for high-level facilities
under the context of a hospital’s autonomy and FFS payment
mechanism has been resulting in high OOP health expend-
iture for patients. What make matters worse, copayment was
re-introduced in 2010 and the government started to charge
a significantly higher copayment; 30, 50, and 70% at district,
provincial, and central and tertiary hospitals, respectively,
when patients bypass lower level facilities while it usually
ranged from 5 to 20% otherwise [4].
High OOP may bring about financial catastrophes to

households. Health expenditure from household that
threatens a household’s financial capacity to maintain its
subsistence needs is termed as “catastrophic”. Cata-
strophic is not necessarily equal to high cost [8]. Even
relatively small spending on health can be financially
threatening for poor households, leading them to indebt-
edness, eventually making them fall into poverty [9]. Cata-
strophic health expenditure is one of the most commonly
used indicators globally for measuring extent of burden
occurred by medical expenditure for household [10]. In-
deed, most of developed countries equipped with ad-
equate financial protection mechanisms whether through
health insurance or tax-funded health system, have a rela-
tively low prevalence of catastrophic expenditure.
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Minh, et al. (2013) investigated determinants of cata-
strophic expenditures using the Vietnamese Living
Standard Survey (VLSS) dataset across five waves; 2002,
2004, 2006, 2008, and 2010, where insurance status
showed significant negative association with occurrence
of catastrophic expenditure only in 2004 and 2006 [2].
Minh, et al. (2012) found a positive effect of health in-
surance on the catastrophic expenditure occurrence
based on a 2010 sample from one rural province [11].
Another evidence showing a protective effect of health
insurance was gathered by Nguyen, et al. (2013), but
only based on patients injured by external cause [12].
On the other hand, one study based on a 2013 dataset of
four districts within Hanoi which are mostly urban,
showed non-significance in association between insur-
ance status and catastrophic expenditures [13].
Like this, although the argument that frequent use of

high-level facilities may lead to high OOP payment and
consequential catastrophic expenditure is quite an obvious
phenomenon as mentioned above, neither an association
between the use of high-level facilities and household-level
expenditure status nor moderating effect of health insur-
ance on this association has never been demonstrated em-
pirically in previous studies,
The present study is an effort to fill this knowledge

gap. First, we examined associations between frequency
of high-level facilities use and household financial out-
comes such as catastrophic expenditure and OOP ex-
penditure in both rural and urban districts of Vietnam.
Second, we further analyzed whether health insurance
status moderate the association between the high-level
facilities use and catastrophic expenditures by exploring
interactions between health insurance status and the use
of high-level facilities.

Methods
Data and study setting
The data for the study were obtained from a health sys-
tem survey conducted in two districts of Vietnam: Quoc
Oai district located in northern part of the country be-
tween July and September 2015 and Thuan An town lo-
cated in southeastern part between June 2016 and
February 2017). Quoc Oai district, 20 km west of Ha Noi
capital, is mostly rural, while Thuan An town of Binh
Duong Province, is mostly urban.
Quoc Oai district covers an area of 147 km2, including

lowlands and mountains and spreads over 20 communes
and one town. The number of households and popula-
tion in Quoc Oai in 2014 was 46,455 and 175,835, re-
spectively. Health care system in Quoc Oai includes
district health bureau, district hospital, district center for
preventive medicine, and 21 commune health stations.
The Thuan An town covers an area of 116 km2 and
population of 438, 922 as of 2011. There are ten

commune health centers, nine of them in urban and one
in a rural area.
Health system survey was performed with collaboration of

Vietnam Ministry of Health (MoH), Hanoi University of
Public Health (HUPH), Hanoi Medical University (HMU),
University of Medicine and Pharmacy of Ho Chi Minh
City (UMP) of Vietnam, and Seoul National University
(SNU) from Korea in an effort to generate scientific evi-
dence that health policymakers and managers can utilize
during the process of health system reform in Vietnam [14–
16], which is underway to solve emerging health problems
occurring from the changes in socioeconomic situation and
subsequent epidemiological transitions [17, 18]. The survey
covered 16 topics on basic socio-demographic information,
disease status, healthcare utilization, health behaviors, preg-
nancy, mortality, and quality of life (which is only captured
for elderly).

Sample
The survey employed a stratified multi-stage cluster
sampling technique. First, the districts were divided into
two strata from which 30 clusters were randomly se-
lected. Clusters representing villages were selected by
Probability Proportional to Size (PPS) sampling tech-
nique to ensure that the number of chosen clusters were
proportional to the total population in the district. PPS
sampling is especially useful when the sampling units
differ greatly in size and also when the sample is drawn
in multiple stages [19]. Next, households were selected
randomly for each cluster, which yielded 2400 and 1857
households in the northern and southern district, re-
spectively. Finally, one respondent aged 19–60 years was
selected from each household. If more than one elderly
over 60 years old lived in a household, one of the elderly
was selected additionally for respondent, resulting in
2970 and 2155 observations in the northern and south-
ern district, respectively.
Data were collected by face-to-face interviews by trained

surveyors under the supervision of a staff team from the
Hanoi Medical University, district health center or district
hospital. All collected data were electronized using Epi-
DATA 31(The EpiData Association, Odense, Denmark).

Outcome measure
Main outcome variables are households’ total OOP health
expenditure per year and catastrophic health expenditure
occurrence. OOP health expenditure was operationalized
as a continuous variable while catastrophic health expend-
iture was a dummy variable with yes or no. Definition of
OOP health expenditure and catastrophic health expend-
iture suggested by the WHO was used: [20].
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OOP health expenditure
OOP health expenditure refer to a payment made by the
household when they utilize the healthcare service. It in-
cludes expenditure incurred for not only direct medical ser-
vice, but also unofficial expense such as under-the-table
payment if incurred. Cost for purchasing alternative and/or
traditional medicine and self-treatment are also included
whereas, direct non-medical expenditure i.e., a cost for
transportation, special nutrition, and health insurance pre-
mium were excluded.

Household capacity to pay
A household’s capacity to pay means the residual income
remaining after basic subsistence needs, which equates to
total consumption expenditure of the household. For
households that reported food expenditure lower than
subsistence spending without counting other non-cash
means of food consumption, e.g., food subsidies, coupons,
or self-production, non-food expenditure substituted for
non-subsistence spending.

Household subsistence spending
The household subsistence spending which indicates the
minimum amount of money required for basic life in a
society was calculated by multiplying a poverty line and
house equivalent scale.

Poverty line
Poverty line equals to a weighted average of food expendi-
tures of households whose share of food consumption is
between the 45th and 55th percentile of the total sample.

House equivalent scale
House equivalent scale which has been estimated based
on 59 countries’ household survey data was, which
equals 0.56 [21].

Catastrophic health expenditure
Catastrophic health expenditure was defined as OOP
spending for healthcare that equals or exceeds 40% of
the household’s capacity to pay or non-subsistence
spending and is operated as a binary variable.

Independent variables
The main independent variables of interest in our study
are health insurance status, and frequency of high-level fa-
cilities use per year. Health insurance status is binary indi-
cating whether there is at least one health insurance
enrollee within household. As for the type of health facil-
ities visited, respondents were asked at which type of
health facilities respondents or other family members
within household visited for outpatient or inpatient ser-
vices during the last 12months. District, provincial, and
central hospitals, public or private, were categorized as

high-level facilities coded as 1 while all types of health
center, private clinics, family doctors and traditional
healers were categorized as low level facilities coded as 0.
Other covariates were selected based on evidences

available in the previous literatures. As characteristics of
the head of the household, gender (male/female), marital
status (married/non-married) and education level (pri-
mary school graduate or less/high school graduate or
less/collage graduate or above) were included while type
of residency (rural/urban), household size, having child
aged ≦6 (yes/no), having elderly aged ≧ 65 (yes/no), eco-
nomic status measured by quintile group and total num-
ber of chronic and acute diseases any of household
member was diagnosed with during the previous 12
months and the previous 3 months respectively were in-
cluded as household characteristics. Household size, and
total number of chronic and acute disease in the house-
hold was operated as continuous variable.

Statistical analysis
Unit of analysis is a household. First, descriptive analyses
were undertaken to understand the distribution of re-
spondents, and pattern of OOP health expenditure and
occurrence of catastrophic health expenditure according
to the categories of independent variables. OOP health
expenditure by service type (inpatient, outpatient ser-
vices and self-treatment) was described additionally.
Since cost data such as OOP expenditure typically exhibit

highly skewed distribution due to significant share of obser-
vations with zero cost and a minority of observations with
extremely high cost, we employed Tobit regression for the
analysis with OOP health expenditure as outcome variable
[22]. For analysis with the outcome of catastrophic health
expenditure, logistic regression was employed.
For each analysis, model 1 includes all independent

variables. Then we included interaction term between
health insurance status and visit frequency in high-level
facilities in model 2.

Results
Respondents with missing values across any of the variables
were excluded. From the sample of Quoc Oai district, 36.2%
of households were excluded due to the missing information,
of which 29.4% exclusion occurred in the health care
utilization-related variables such as type of health facilities
used and out of pocket payment. This yielded to 1531 house-
holds in the analytic sample. Additional file 1: Table S1 com-
pares the composition of analytical sample and missing
observations (Additional file 1: Table S1). In summary, ana-
lytical sample has lower proportion of households having at
least one child or elderly, slightly poorer, and also lower pro-
portion of households having at least one chronic or acute
disease. Taking consideration into this, it is assumed that
missing observations are less likely to use the health care
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service. From the sample of Thuan Anh town, 9.6% of
households were excluded due to missing at least one obser-
vation across any of the variables, which led to the 1678
household in the final sample.
Table 1 provides descriptive statistics by categories of

independent variables. Proportion of households having
at least one health insurance enrollees in Quoc Oai dis-
trict are approximately 30% higher compared to Thuan
Anh town. A household in Quoc Oai district used
high-level facilities more frequently than a household in
Thuan Anh town on average with statistical significance.
Proportion of households with at least one child aged
less than 6 or with at least one elderly aged more than
65 were slightly higher in Quoc Oai district than Tuan
Anh Town in our study samples. Average numbers of
acute and chronic diseases per household were statisti-
cally higher in Quoc Oai district than Thuan Anh town
(1.22 vs.0.99 for chronic disease and 2.65 vs. 2.01 for
acute disease, p < 0.05).
Average OOP health expenditure per household per

year (11,029,000 VND in north vs 7320,000 VND in
south (approximately 474 US $ in north vs 314 US $ in
south, p < 0.05) and catastrophic expenditure occurrence
was significantly higher in Northern district (12.7% in
north vs. 5.7% in south, p < 0.001).
Composition of OOP health expenditure depended on

districts. Generally, there was not much difference in the
share of OOP health expenditure for inpatient services
between two districts (29.2% in the north and 28.2% in
the south). On the other hand, proportion of OOP
health expenditure spent on purchasing self-treatment
was much higher in Quoc Oai (40.2% in the north and
12.7% in the south) while proportion of OOP for out-
patient services was more than 30% higher among
households in Thuan An town compared to the one in
Quoc Oai district (30.6% in the north and 60.1% in the
south). Within each district, household without at least
one health insurance enrollee spent higher proportion
of their total health expenditure on purchasing
self-treatment than household with health insurance
enrollee, especially in Quoc Oai district with about 26%
gap (Fig. 1).
Table 2 represents Tobit regression results on associ-

ation between predictors and OOP health expenditure.
In model 1, having at least one health insurance enrollee
did not have any statistically significant association with
the amount of OOP health expenditure in both districts,
meaning that health insurance does not play a role in
decreasing OOP health expenditure. On the other hand,
visit frequency in high-level facilities showed strong
positive association in both districts. Specifically, one
additional visit in high-level facilities was associated with
about 1,923,000 VND (about 84 US $) and 2,340,000
VND (about 102 US$) higher in OOP expenditure per

year in Quoc Oai district and Thuan An town, respect-
ively. No significant interaction between insurance status
and visit frequency in high-level facility on OOP expend-
iture was found in model 2.
Results on the association with catastrophic expend-

iture as an outcome variable showed similar picture
(Table 3). No statistically significant association between
health insurance status and catastrophic expenditure oc-
currence was found while visit frequency in high-level
facilities was positively associated with the odds of cata-
strophic expenditure both in Northern Quoc Oai district
and Southern Thuan An town. One additional visit in
high-level facilities increased the odds of catastrophic
health expenditure 1.22 and 1.30 times in Quo Oai dis-
trict and Thuan An town, respectively. A notable differ-
ence from the result for OOP expenditure is that a
significant interaction was found between visit frequency
in high-level facility and health insurance status. In other
words, households with at least one health insurance en-
rollee are less likely to experience catastrophic health ex-
penditure caused by high-level facilities use compared to
households without any health insurance enrollees.
However, this effect appeared only in Quoc Oai district.
Among other covariates including household and

household head characteristics, only the number of
chronic diseases was common factor that was signifi-
cantly associated with OOP health expenditure in both
districts (Table 2). On the other hand, catastrophic ex-
penditure showed a significant association with several
covariates. Household size, having elderly aged more
than 65 in household, and the number of chronic and
acute diseases were significantly associated with the
catastrophic expenditure occurrence in Northern Quoc
Oai district. In addition, the level of wealth showed a
negative gradient with the catastrophic expenditure oc-
currence in both districts, meaning that wealthier house-
holds were less likely to experience catastrophic health
expenditure.

Discussion
OOP health expenditure and catastrophic health ex-
penditure are key indicators reflecting how well financial
protection mechanisms are functioning in a society [20].
The present study demonstrated negative financial im-
pact of utilizing high-level facility on household financial
status and weak role of health insurance in decreasing
this impact. Specifically, health insurance status was as-
sociated with neither OOP health expenditure nor cata-
strophic expenditure occurrence, whereas visit frequency
of high-level facilities was strongly associated with both
outcomes in a northern rural district (Quoc Oai) and a
southern urban district (Thuan An Town). On the other
hand, a significant interaction between health insurance
status and use of high-level facilities on catastrophic
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Table 1 Descriptive statistics of study sample
Quoc Oai Thuan An

N (%) OOPEa % of CE N (%) OOPEa % of CE

Having at least one HI enrollee

No 120 (7.8) 13,303 19.2 633 (37.7) 6727 4.6

Yes 1411 (92.2) 10,877 12.2 1045 (62.3) 7678 6.4

Avg visit freq.of high-level facilitiesc 2.07 (3.02)a 1.58 (2.17)a

0 427 (27.9) 4163 4.0 632 (37.7) 2638 2.4

1 ≤ 1104 (72.1) 13,684 16.1 1046 (62.3) 10,148 7.7

Having child in HH

No 836 (54.6) 9545 15.9 1079 (64.3) 7301 6.3

Yes 695 (45.4) 12,903 8.9 599 (35.7) 7352 4.7

Having elderly in HH

No 1099 (71.8) 8767 10.7 1474 (87.8) 7192 5.6

Yes 432 (28.2) 16,932 17.8 204 (12.2) 8243 6.4

Type of residence (north)

Plain 1159 (75.7) 11,677 13.8

Mountainous 372 (24.3) 9146 9.4

Type of residence (south)

Rural 63 (3.8) 2899 3.2

Urban 1615 (96.2) 7492 5.8

Wealth quintile

1 292 (19.1) 10,590 19.5 328 (19.5) 6396 10.4

2 278 (18.2) 19,164 20.9 343 (20.4) 6289 7.0

3 307 (20.1) 9227 13.0 340 (20.3) 5762 3.5

4 327 (21.4) 9073 6.7 337 (20.1) 9704 5.0

5 327 (21.4) 8275 5.5 330 (19.7) 8479 2.7

Marital status of HH head

Non-married 210 (13.7) 9923 15.2 381 (22.7) 6940 7.1

Married 1321 (86.3) 11,248 12.3 1297 (77.3) 7431 5.3

Education level of HH head

Illiterate 30 (2.0) 5605 20.0 57 (3.4) 2410 0.0

≦Primary school graduate 411 (26.8) 9446 16.8 469 (27.9) 6842 7.0

≦High school graduate 935 (61.1) 12,790 11.6 1034 (61.6) 7723 5.5

College ≦ 155 (10.1) 6058 7.7 118 (7.0) 8052 5.1

Gender of HH head

Male 1259 (82.2) 11,462 12.2 883 (52.6) 7581 5.5

Female 272 (17.8) 9248 15.1 795 (47.4) 7029 5.9

Number of chronic diseases in HHc 1.22 (1.46)b 0.99 (1.42)a

0 636 (41.5) 6519 8.2 866 (51.6) 5748 3.8

1 ≤ 895 (58.5) 14,233 16.0 812 (48.4) 8996 7.8

Number of acute disease in HHc 2.65 (1.91)b 2.01 (1.75)a

0 173 (11.3) 7497 11.0 351 (20.9) 5869 4.6

≤ 1 1358 (88.7) 11,478 13.0 1327 (79.1) 7703 6.0

Total average 1531 (100) 11,029 12.7 1678 (100) 7320 5.7

(t-test p-value comparing north vs. South) 0.03 0.000

HI health insurance, HH household, Avr freq. average frequency, CE catastrophic expenditure
aUnit 1000 Vietnamese Dong (≒ 0.04 USD as of Oct 6, 2018)
bMean (SD)
csignificantly difference in statistical test between north (Quoc Oai) and south (Thuan An)

Lee et al. BMC Health Services Research          (2019) 19:318 Page 6 of 12



expenditure occurrence was found in a rural district
(Quoc Oai), which is a favorable sign that having health
insurance in household can mitigate the possible nega-
tive effect that visit in high-level facilities might have on
catastrophic expenditure occurrence.
Our descriptive statistics showed disparity in patterns

of OOP health expenditure and prevalence of cata-
strophic expenditure between rural district of northern
part and urban town of southern part in Vietnam. OOP
health expenditure and prevalence of catastrophic ex-
penditure were higher in rural district (12.7% in rural vs.
5.7% in urban). In previous studies which targeted urban
Hanoi city, estimated prevalence of catastrophic expend-
iture were 10 and 6.6% in slum and non-slum area, re-
spectively, in 2013 [13]. Another study which had
examined one rural district estimated 14.6 and 4.2% in
the prevalence of catastrophic expenditure for house-
holds with and without at least one member having
chronic disease each in 2010 [11]. Considering the re-
sults from the previous studies and the present study, it
seems that there has been little improvement in financial
protection mechanism in Vietnam.
Rural area has consistently shown a higher prevalence

of catastrophic expenditure in previous studies in other
developing countries as well as in Vietnam [2, 23, 24]. In
our study, both the descriptive statistics and main ana-
lyses might present explanations for a higher prevalence
of catastrophic expenditure in rural area. Descriptive sta-
tistics revealed that population composition of a north-
ern rural (Quoc Oai) district is more unfavorable than

the one in a southern urban district (Thuan Anh town).
Specifically, average number of chronic or acute disease
per household, proportion of households having at least
child less than 6 years old and elderly older than 65 years
old were higher in northern rural (Quoc Oai) district
with statistical significance, suggesting that medical need
might be higher in rural area than urban district. More
frequent visits to high-level facilities in Quoc Oai district
than in Than Anh town could result from these condi-
tions, although we cannot rule out the possibility that
some of them might have been unnecessary visit. One
favorable finding is that the proportion of household
with more than one health insurance enrollee was much
higher in rural Quoc Oai district than in urban Thuan
Anh town. This might be because Vietnam health insur-
ance law issued in 2008 made enrollment of all the vul-
nerable population groups such as children under 6
years old, ethnic minorities, and financially disadvan-
taged people in compulsory health insurance mandatory,
resulting in higher enrollment rate in rural area where
there are larger child and elderly populations and lower
socio-economic status than urban area.
If health insurance serves its purpose of financial pro-

tection properly, the prevalence of catastrophic expend-
iture would not have been high despite the unfavorable
population composition. However, main result from the
present study showed non-significant association of hav-
ing health insurance with both OOP health expenditure
and catastrophic expenditure occurrence in both rural
and urban areas, signifying that health insurance does

Fig. 1 Composition of out-of-pocket health expenditure according to the area and health insurance status
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not lessen the burden from OOP payment or to stave off
catastrophic expenditure.
Null or modest effect of insurance on reducing OOP

health expenditure or catastrophic expenditure occur-
rence in Vietnam was consistently found in previous

studies although it is somewhat outdated [13, 25, 26].
This might be because continuous effort to improve so-
cial health insurance for the last decade has mainly fo-
cused on expanding coverage to a larger fraction of the
population rather than deepening the coverage.

Table 2 Tobit regression results for OOP health expenditure

Quoc Oai Thuan An

Model 1 Model 2 Model 1 Model 2

Having at least one HI enrollee

No

Yes − 7286 −10,474 − 701 −10

Visit freq. in high level facilities 1923** − 308 2340*** 2663***

HH size − 1623 − 1643 492 490

Having child ≤6 years

No

Yes 8999 9000 − 1550 − 1583

Having elderly ≥65 years

No

Yes 1053 1009 − 987 − 950

Type of residence (north)

Plain

Mountainous − 2123 − 2220

Type of residence (south)

Rural

Urban 4510* 4521*

Wealth quintile

1

2 8464 8294 −75 −70

3 − 733 − 830 − 1039 − 1104

4 −748 − 908 1813 1743

5 − 3099 − 3212 249 214

Number of chronic disease 6429*** 6484*** 1297*** 1301

Number of acute disease 341 310 22 31

Marital status of HH head

Non-married

Married 1099 926 − 426 − 424

Education level of HH head

Primary school (Illiterate)

High school 4724 4808 720 716

College ≦ − 1032 − 951 484 582

Gender of HH head

Male

Female − 3391 − 3461 −201 − 225

Insurance x visit freq. in high level facilities 2357 − 475

• Unit: 1000 Vietnamese Dong (≒ 0.04 USD as of Oct 6, 2018)
• HI health insurance, HH household
• *p ≦ 0.05, **p < 0.01, ***p < 0.001
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The strong association found between visit frequency
of high-level facilities and catastrophic expenditure oc-
currence as well as OOP health expenditure deserves great
attention from the Vietnamese society because bypassing pri-
mary health care and crowding into high-level hospital is one
of the biggest sources of inefficiency in health care

throughout the whole country currently. As mentioned be-
fore, a mixture of factors such as financial autonomy granted
to hospitals, dominance of FFS payment system, and higher
co-payment rate charged to patients who visit high-level fa-
cilities bypassing primary care may explain the positive asso-
ciation between the frequency of high-level facilities use and

Table 3 Logistic regression results for catastrophic expenditure

Quoc Oai Thuan An

Model 1 (OR) Model 2 (OR) Model 1 (OR) Model 2 (OR)

Having at least one HI enrollee

No

Yes 0.87 1.60 1.18 1.49

Visit freq. in high level facilities 1.22*** 1.77*** 1.30*** 1.39

HH size 0.73*** 0.73*** 0.88 0.88

Having child ≤6 years

No

Yes 1.06 1.08 0.72 0.71

Having elderly ≥65 years

No

Yes 1.86** 1.84** 0.63 0.64

Type of residence (north)

Plain

Mountainous 0.65 0.66

Type of residence (south)

Rural

Urban 2.21 2.22

Wealth quintile

1

2 0.92 0.92 0.65 0.66

3 0.53** 0.52** 0.30** 0.29**

4 0.27*** 0.27*** 0.41** 0.40**

5 0.22*** 0.22*** 0.22*** 0.21***

Number of chronic disease 1.16* 1.15* 1.25 1.25

Number of acute disease 0.87** 0.87* 0.98 0.99

Marital status of HH head

Non-married

Married 1.28 1.27 0.80 0.81

Education level of HH head

Primary school (Illiterate)

High school 0.85 0.86 0.97 0.97

College ≦ 0.66 0.66 0.88 0.93

Gender of HH head

Male

Female 0.86 0.89 0.94 0.93

Insurance x visit freq. in high level facilities 0.68* 0.91

• HI health insurance, HH household
• *p ≦ 0.05, **p < 0.01, ***p < 0.001
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OOP health expenditure and catastrophic expenditure. Un-
necessary utilization of high-level facilities needs to be re-
moved not only for macro-efficiency but also for keeping
individual patients from catastrophic expenditure.
All of these factors such as higher medical demand,

higher use of high-level facility in rural area and insuffi-
cient functioning of social health insurance in financial
protection are assumed to be contributing to higher
prevalence of catastrophic expenditure in rural Quoc
Oai district. Although cross-sectional characteristics of
our data did not allow us to examine the effect of cata-
strophic expenditure on impoverishment, it can be ex-
pected that households in rural Quoc Oai district have
been more likely to be impoverished considering the
lower socioeconomic status in the rural district.
On the other hand, we found one favorable evidence

on health insurance benefit that there was a significant
difference in the association between visit frequency of
high-level facilities and catastrophic expenditure occur-
rence according to health insurance status in the north-
ern rural district. This means that the likelihood of
catastrophic expenditure caused by using high-level fa-
cilities was lower among the households with at least
one health insurance enrollee than their counterparts.
While health insurance did not show a direct effect in
decreasing catastrophic expenditure overall, it was
shown to have a protective effect in decreasing cata-
strophic expenditure caused by using high-level facilities.
Frequent utilization of high-level facilities can be linked
to a high level of expenditure on medical cost. Although
coverage depth of current social insurance is not high
enough to protect the people from experiencing cata-
strophic expenditure overall, it might be helpful for re-
ducing burden at least for high-cost patients such as
frequent users of high-level facilities. The reason that
this moderating effect appeared only in a rural area
might be explained as follows. Given the fact that the
number of chronic and the number of acute disease per
household is higher in a rural area, total medical cost as
well as out of pocket payment would be higher in a rural
area. Therefore, benefit in reducing the economic bur-
den from social health insurance caused by using
high-level facilities would be bigger in a rural area.
There is an additional finding to note. Partitioning of

the OOP health expenditure by service type revealed
that the proportion of self-treatment among total OOP
health payment was higher by almost 29% in the rural
Quoc Oai district, and the same percentage among total
OOP was spent more on inpatient service in southern
Thuan Anh town. Self-treatment is defined as the use of
medicine by an individual’s choice without professional
advice [27]. Although the main driver for a high share of
self-treatment in Vietnamese context needs to be identi-
fied in future studies, individuals’ concern over the

expenses incurred by using formal health services (pos-
sibly due to insufficient financial protection scheme) has
been recognized as one of the factors in the previous
study [28]. Self-treatment can pose a serious health risk
due to high rate of irrational or incorrect use of drugs
[29]. There is a need for a government effort to bring
those who chose self-medication on the economic ground
into the benefit of the health insurance system as soon as
possible.
Regarding other covariates associated with cata-

strophic expenditure and OOP health expenditure, the
size of the household was negatively associated with
catastrophic expenditure, which is consistent with previ-
ous studies [30, 31]. A larger family may be able to
spread financial burden to the household member
through mobilizing more resources from broader social
networks at the times of needs. Findings that the pres-
ence of elderly people within the household was a strong
predictor of catastrophic expenditure have also demon-
strated in Minh, et al’s result [2]. This result should not
be overlooked considering that Vietnam has no proper
safety net for the elderly’s health while Vietnam is under-
going rapid population aging [32, 33].
Major strength of the present study is that we were

able to examine impact of high-level facility use on fi-
nancial status empirically and potential mitigation effect
of national health insurance in it. Another strength is
that our study design allows us to compare the rural and
urban area based on the comparably selected samples.
On the other hand, a few limitations of this study should
not be overlooked. First, there was substantial level of
missing information in variables related the healthcare
utilization in Quoc Oai dataset. Supposedly, this might
have not distorted the result considering a similar preva-
lence of catastrophic expenditure between the present
and previous studies. However, we still cannot be free
from concern about bias. Second, the self-reported na-
ture of the data can cause measurement error in our
sample. Although medical expenditure information was
obtained from the receipt of service utilization if it was
available, it still cannot rule out potential biases. Third,
since the study design is cross-sectional, interpretation
should be limited only to the association rather than
causality. Third, the data for our study were drawn only
from a single district each from northern and southern
regions, and are therefore not fully representative of
Vietnam. Therefore, care should be given for generaliz-
ing the result to other parts of the country.

Conclusion
Increasing people’s demand for healthcare and deterior-
ating quality of primary care are inducing people to pre-
fer high-level facilities, bypassing primary service. In
addition, health insurance which is expected to ensure
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financial protection still has significant challenges. The
resulting financial threat is more serious in the poor
rural area than the urban area. Findings from this study
are calling attention to the need for a multi-faceted ap-
proach to mitigate the patients’ financial burden caused
by healthcare service use, such as improving service at
the primary care level, strengthening health insurance
and diverting self-treating population into seeking
proper health service. Sophisticated designs of copay-
ment of health insurance that deepen cost coverage of
health insurance, but not induce overuse from moral
hazard, would also be necessary to ensure the people
from the catastrophic payment due to rational medical
service utilization.

Additional file

Additional file 1: Table S1. Comparison of characteristics between
analytic sample and dropped sample (%). Results from comparison of
characteristics between analytic sampld and dropped sample due to
missing information. (DOCX 99 kb)

Abbreviations
FFS: Fee-for-service; HMU: Hanoi Medical University; HUPH: Hanoi University
of Public Health; OOP: Out-of-pocket; PPS: Proportional to Size; SNU: Seoul
National University; UHC: Universal Health Coverage; UMP: Ho Chi Minh
University of Medicine and Pharmacy; VLSS: Vietnamese Living Standard
Survey; VND: Vietnamese Dong

Acknowledgements
This project is part of a collaborative project by Hanoi University of Public
Health, Hanoi Medical University, University of Medicine and Pharmacy of Ho
Chi Minh City and the JW LEE Center for Global Medicine of Seoul National
University College of Medicine, Seoul, South Korea. The authors would like to
thank all participants from each university for their effort in establishing
health system survey dataset used in this study.

Funding
This research was financially supported by the JW LEE Center for Global
Medicine of Seoul National University College of Medicine, Seoul, South
Korea. Researchers in funding body analyzed data and prepared the
manuscript but were not directly involved in data collection. Data was
collected by Vietnamese research partners.

Availability of data and materials
Data is fully available at the request. Please contact oh328@snu.ac.kr or
hvm@huph.edu.vn for details if you want to request the data.

Authors’ contributions
HYL desinged the study, analyzed the data, and drafted the manuscript. HVM
helped the interpretation. JRM helped interpretation and did a critical editing. JO
coordinated and took the lead the whole process. SVS made critical contribution
in interpretation. All authors read and approved the final manuscript.

Ethics approval and consent to participate
All survey protocol and instruments were approved by the Institutional
Review Board of the Hanoi School of Public Health in 2016. All participants
provided informed verbal consent after receiving information about the
purpose of the study and their rights, which was well documented by a
surveyor. Verbal consent was also approved by the ethics committee. Verbal
consent was chosen over written consent to avoid potential issues with
literacy and because they are suspicious of signing a document. The
participants were informed that they could refuse to participate or choose to
withdraw from a survey at any time. Confidentiality was assured by coding
the participants’ responses.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details
1JW LEE Center for Global Medicine, Seoul National University College of
Medicine, 71 Ihwajang-gil, Jongno-gu, Seoul 110-810, South Korea.
2Department of Global Health and Population, Takemi Program in
International Health, Harvard T.H. Chan School of Public Health, Boston, MA,
USA. 3Center for Population Health Sciences, Hanoi University of Public
Health, Hanoi, Vietnam. 4Bronx Partners for Health Communities New York
City, Bronx, NY, USA. 5Department of Social and Behavioral Sciences, Harvard
T.H. Chan School of Public Health, Boston, MA, USA. 6Harvard Center for
Population and Development Studies, Harvard T.H. Chan School of Public
Health, Boston, MA, USA.

Received: 11 January 2019 Accepted: 22 April 2019

References
1. World Bank. In: Mundi I, editor. Out-of-pocket health expenditure (% of total

expenditure on health); 2016.
2. Van Minh H, Phuong NTK, Saksena P, James CD, Xu K. Financial burden of

household out-of pocket health expenditure in Viet Nam: findings from the
National Living Standard Survey 2002–2010. Soc Sci Med. 2013;96:258–63.

3. Trieu N, Lieu D, Long N, Thanh P, Bales S, Thien D. Joint annual health
review 2008: health financing in Viet Nam. Hanoi: Vietnam Ministry of
Health and Health Parnership Group; 2008.

4. Tran Van Tien HTP, Mathauer I, Phuong NTK. A health financing review of
Viet Nam with a focus on social health insurance. Geneva: World Health
Organization; 2011.

5. Ministry of Health V. PLAN - For people’s health protection, care, and
promotion in the period 2016–2020. Hanoi: Ministry of Health; 2016.

6. Tran Van Tien KAT, Bales S, Bao TQ, Pham Trong Thanh NTK, Tran Thi Mai
Oanh DAT, Tran Khanh Toan DTH, Ha Anh Duc PXV, Nguyen Thanh Huong
HTH, Nguyen Khanh Phuong DDT. Joint annual health review 2015.
Strengthening primary health care at the grassroots towards universal
health coverage. Hanoi: Health Partnership Group; 2016.

7. Tran Van Tien KAT, Bales S, Bao TQ, Pham Trong Thanh NTK, Tran Thi Mai
Oanh DAT, Tran Khanh Toan DTH, Ha Anh Duc PXV, Nguyen Thanh Huong
HTH, Nguyen Khanh Phuong DDT. Joint annual health review 2015.
Strengthening primary health care at the grassroots towards universal
health coverage. Washington, DC: Health Partnership Group; 2016.

8. Xu K, Evans DB, Kawabata K, Zeramdini R, Klavus J, Murray CJ. Household
catastrophic health expenditure: a multicountry analysis. Lancet. 2003;
362(9378):111–7.

9. Wagstaff A, van Doorslaer E. Catastrophe and impoverishment in paying for
health care: with applications to Vietnam 1993–1998. Health Econ. 2003;
12(11):921–33.

10. O’Donnell O, Van Doorslaer E, Wagstaff A, Lindelow M. Analyzing health
equity using household survey data: a guide to techniques and their
implementation. Ch 18. Catastrophic payments for health care.
Washington,DC: The World Bank; 2007.

11. Van Minh H, Xuan Tran B. Assessing the household financial burden
associated with the chronic non-communicable diseases in a rural district of
Vietnam. Glob Health Action. 2012;5(1):18892.

12. Nguyen H, Ivers R, Jan S, Martiniuk A, Pham C. Catastrophic household costs
due to injury in Vietnam. Injury. 2013;44(5):684–90.

13. Kien VD, Van Minh H, Giang KB, Dao A, Ng N. Socioeconomic inequalities in
catastrophic health expenditure and impoverishment associated with non-
communicable diseases in urban Hanoi, Vietnam. Int J Equity Health. 2016;
15(1):169.

14. Nguyen Thi KT, Pham LT, Nguyen HL, Sarah B, Duong DT. Joint annual
health review 2011: strengthening management capacity and reforming

Lee et al. BMC Health Services Research          (2019) 19:318 Page 11 of 12

https://doi.org/10.1186/s12913-019-4115-0
mailto:oh328@snu.ac.kr
mailto:hvm@huph.edu.vn


health financing to implement the five-year health sector plan 2011-2015.
Hanoi; Vietnam Ministry of Health and Health Parnership Group; 2011.

15. Omran AR. The epidemiologic transition. A theory of the epidemiology of
population change. Milbank Mem Fund Q. 1971;49(4):509–38.

16. Hoang VM, Oh J, Nguyen BN, Dat LM, Lee J-K, Tran TGH, Nguyen VH, Lee S-
P, Bang K-S, Cho Y. Study design for the 2016 baseline survey of a health
system strengthening project in Quoc Oai District, Hanoi, Vietnam. J Korean
Med Sci. 2019;34(5):e42.

17. Hoa NP, Rao C, Hoy DG, Hinh ND, Chuc NTK, Ngo DA. Mortality measures
from sampe-based surveillance: evidence of the epidemiological transition
in Vietnam. Bull World Health Organ. 2012;90:764–72.

18. Santosa A, Wall S, Fottrell E, Hogberg U, Byass P. The development and
experience of epidemiological transition theory over four decades: a
systematic review. Glob Health Action. 2014;7:23574.

19. Czaja R. Sampling with Probability Proportional to Size. In: John Wiley &
Sons L, ed. Encyclopedia of Biostatistics. 2005. https://doi.org/10.1002/
0470011815.b2a16066.

20. Xu K, Organization WH: Distribution of health payments and catastrophic
expenditures methodology. 2005.

21. Murray CJ, Xu K, Klavus J, Kawabata K, Hanvoravongchai P, Zeramdini R,
Aguilar-Rivera AM, Evans DB. Assessing the distribution of household
financial contributions to the health system: concepts and empirical
application. Health systems performance assessment: debates, methods and
empiricism. Geneva: World Health Organization; 2003. p. 12.

22. Gregori D, Petrinco M, Bo S, Desideri A, Merletti F, Pagano E. Regression
models for analyzing costs and their determinants in health care: an
introductory review. Int J Qual Health Care. 2011;23(3):331–41.

23. Pacific WROfW. The Cambodian demographic health survey and
Cambodian socio-economic surveys: Analysis report. Manila: World Health
Organization; 2011.

24. Bonu S, Bhushan I, Rani M, Anderson I. Incidence and correlates of
‘catastrophic’ maternal health care expenditure in India. Health Policy Plan.
2009;24(6):445–56.

25. Wagstaff A. Health insurance for the poor: initial impacts of Vietnam’s health
care fund for the poor, vol. 11. Washington, DC: World Bank Publications;
2007.

26. Lieberman SS, Wagstaff A. Health financing and delivery in Vietnam: the
short-and medium-term policy agenda. Washington, DC: World Bank; 2008.

27. WHO: Guidelines for the regulatory assessment of medicinal products for
use in self-medication. 2000.

28. Fendt J, Nguyen P. Parents’ OTC preventive medication behavior with their
children: toward a conceptual framework of cognition, affect and behavior.
Prodeedings of the British Academy of Management conference; 2014 Sep
9 -11; Belfast, Northern Ireland.

29. Zhao Y, Ma S. Observations on the prevalence, characteristics, and effects of
self-treatment. Front Public Health. 2016;4:69.

30. Halliday TJ, Park M. Household size, home health care, and medical
expenditures. Institute for the Study of Labor (IZA) University of Hawai’i at
Manoa. Retrieved from https://core.ac.uk/download/pdf/6535247.pdf.

31. Li Y, Wu Q, Xu L, Legge D, Hao Y, Gao L, Ning N, Wan G. Factors affecting
catastrophic health expenditure and impoverishment from medical
expenses in China: policy implications of universal health insurance. Bull
World Health Organ. 2012;90(9):664–71.

32. Giang TL, Pfau WD. Demographic changes and the long-term pension
finances in Vietnam: a stochastic actuarial assessment. J Popul Ageing. 2008;
1(2–4):125–51.

33. Giang T. Health status and accessibility to health facilities of the elderly in
Viet Nam. Soc Insur Rev. 2008;7:37Á43.

Lee et al. BMC Health Services Research          (2019) 19:318 Page 12 of 12

https://doi.org/10.1002/0470011815.b2a16066
https://doi.org/10.1002/0470011815.b2a16066
https://core.ac.uk/download/pdf/6535247.pdf

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Data and study setting
	Sample
	Outcome measure
	OOP health expenditure
	Household capacity to pay
	Household subsistence spending
	Poverty line
	House equivalent scale
	Catastrophic health expenditure

	Independent variables
	Statistical analysis

	Results
	Discussion
	Conclusion
	Additional file
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

