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Abstract

Objective: 2014 marked a rising public commitment to universal health coverage in Vietnam to eliminate the financial
burden for patients, but there are lots of hindrances. It is evident that patients met difficulties to validate their insurances,
so health insurance does not significantly address out-of-pocket payments issues. Furthermore, the unequal geographical
distribution of hospitals in Vietnam has created an inequality between non-residing patients and residing patients; the former
usually pay more. This calls into question how the validity of healthcare insurance and patient’s residence could be related
to patient’s financial status and their satisfaction with health insurance.

Methods: Bayesian regression models are employed to analyze a data set of 1042 inpatients in hospitals of all levels in
Northern Vietnam.

Result: The results show that living in the same region as the hospital and having valid insurance is negatively correlated
with the impoverishing risk. Regarding patients’ satisfaction with health insurance, it is negatively correlated with having
a residence in the same region as the hospital but positively correlated with higher socioeconomic status and insurance
validity. Finally, on average, the satisfaction of patients who have already recovered from the illness and those who quit early
is lower than that of patients who needed follow-up in medical care or stop in the middle.

Conclusion: This article suggests that policymakers consider addressing the unequal geographical distribution of hospitals
and healthcare quality to help patients avoid going to hospitals outside their regions, which may generate a financial burden
for patients and lower their satisfaction with health insurance.
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Introduction (OOP) payment accounted for 41% of the national aggre-
gated health spending, while nearly 76million people
(approximately 81% of the population) had already had
insurance in the same year.? In 2002 and 2010, 3.4% and
2.5% of the population became impoverished in Vietnam
due to OOP payments for health care.® This calls into ques-
tion whether having invalid health insurance could alleviate
the impoverishment of a patient and which factors could
adversely affect patients’ financial situation.

There has been an unequal geographical distribution of
hospitals in Vietnam for a long time,* and this encourages

Having valid insurance in Vietnam is extremely important
when receiving healthcare. In 2013, a Vietnamese was in an
emergency state, and the total cost of treatment was more
than 100million VND.! Since the hospital’s insurance
department told his wife that his treatment would be covered
by insurance, she borrowed money using their house as col-
lateral, reassuring that the money reimbursed by the insur-
ance would help her pay the debt. However, the district’s
insurance agency where they lived refused to pay for the
treatment because that particular treatment in that hospital is
not covered by insurance, while it is in some other hospital. Centre for Interdisciplinary Social Research, Phenikaa University, Hanoi,
Since the health insurance was recognized as invalid, the  vietnam
patient did not have their treatment covered by insurance, .
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and their family was facing a risk of falling into destitution. Manh-Toan Ho, Centre for Interdisciplinary Social Research, Phenikaa

This is just one story among thousands of patients whose University, Yen Nghia Ward, Ha Dong District, Hanoi 100803, Vietnam.
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patients to seek healthcare and treatment in hospitals even
without valid insurance. Currently, the geographical distri-
bution of hospitals in Vietnam seems to favor affluent and
densely populated areas. High-quality healthcare facilities
and medical staffs concentrate in urban areas, whereas pro-
vincial hospitals in rural areas often lack advanced facilities
and human resources. Apart from the difference in quality
between urban and rural areas, healthcare provision is drasti-
cally different between levels of hospitals. The public hospi-
tal system in Vietnam is divided into three levels: district
hospitals (684 units), provincial hospitals (419 units), and
central/national hospitals (47 units).’

In comparison with medical facilities of lower levels,
high-level hospitals provide more healthcare services, espe-
cially those requiring high technical skills. Still, most of
them are located in municipal cities (e.g. Hanoi, Ho Chi
Minh City, and Can Tho). Due to this quality gap and the
skepticism about treatment in the commune and provincial
hospitals, central hospitals in metropolitan cities are usually
overcrowded with patients and out of bed for inpatients, even
though they could be well treated in local facilities. The con-
cern over the quality of local medical facilities and the qual-
ity gap between high-level and low-level facilities encourage
people to travel to cities for the best treatment. However,
travel costs and accommodation can be a financial burden
and are not covered by insurance.

Given the imbalanced geographical distribution of medi-
cal centers and the quality gap of healthcare service across
the country, the law on health insurance had been gatekeep-
ing people from having treatment in the hospital they want
with valid insurance. The government restricted the primary
facilities people could register their insurance at. For many,
they could only register the district/commune medical cent-
ers located near their place of residence as their primary
facilities. If they want to use health insurance to cover their
expense in provincial or national hospitals, a referral from
the medical staff of the primary facilities must be obtained
and sent to the hospitals where the patient is transferred to.
Otherwise, bypassing lower-level hospitals for higher qual-
ity service could financially hurt people.® Exceptions exist
for certain groups (e.g. students and poor and near-poor peo-
ple); they could register provincial or national hospitals as
their primary medical facilities.

Due to this regime, many inpatients could not have their
health expenses covered by insurance when receiving treat-
ment in provincial or national hospitals. Some inpatients do
not have their expenses covered by insurance due to the lack
of knowledge about the procedure to transfer hospitals, hav-
ing treatment that is regulated to be not covered by insurance
(especially ones requiring high technical skills) and other
reasons. The expense for healthcare and treatment in national
hospitals could severely hurt their financial health.

The uneven distribution of hospitals in Vietnam might be
a bumper on the road to fulfilling the government’s ambition
to cover 100% of the population. Patients who travel far to

have a treatment that is not covered by insurance could feel
dissatisfied with health insurance, even though their health
problems have been well treated. Even people who went to
local hospitals near their homes would not be satisfied with
the health insurance because those hospitals might not be the
ones they want. They go to the primary facilities that they
registered for the sake of financial health. In these situations,
patients’ satisfaction is influenced by the validity of their
insurance and whether they live near the hospital. Even
though these factors should be considered when evaluating
satisfaction regarding healthcare insurance, they have been
ignored.

When many governments worldwide are trying to
achieve universal healthcare coverage, the factors affecting
patients’ financial status and their satisfaction with the
health insurance should be of great concern. Research into
health insurance in Vietnam has assessed the catastrophic
health expenditure or OOP payment,’® the impact of insur-
ance to reduce financial burden,’ and household vulnerabil-
ity to healthcare cost.'®!! Research also assessed the
financial protection of health insurance regarding the level
of healthcare providers'? and the financial burden associ-
ated with residence.'® Nevertheless, no research has assessed
how the validity of health insurance and residence on finan-
cial distress and patients’ satisfaction with health insurance.
However, it is necessary to answer this question because it
is not the fact of having insurance. Still, the fact that health
insurance is valid to the healthcare providers helps patients
reduce financial burden significantly. The association
between residence and satisfaction with health insurance is
also yet examined even when going to hospitals far from
residence might generate cost which is not covered by insur-
ance. With a data set of 1042 inpatients in Vietnam, this arti-
cle evaluates the impact of healthcare insurance on patient’s
financial status and how patient’s residences could have an
economic effect due to the unequal distribution of health-
care and hospitals. Although this model has been examined
by Vuong'* with the frequentist approach and Ho et al.'®
with the Bayesian approach, there are several reasons to re-
examine this relationship. The former research has only
been interpreted with a subset of 330 observations. Hence,
this article employs a bigger data set using the Bayesian
model built but interpreted in Ho et al.'® and tested whether
patient satisfaction regarding health insurance is affected by
residence.

Literature review

Health insurance in Vietham

Health insurance was introduced in Vietnam in 1993 to alle-
viate the financial burden for ill households. Since then, the
enrollment rate only improved significantly, especially after
the law of health insurance in 2008, which was implemented
from the beginning of 2009. At the time of 2016, there are
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two main schemes of health insurance: compulsory health
insurance and voluntary health insurance. The former is
Vietnamese with employment contracts of at least 3 months,
civil servants, the disabled, veterans, and other groups regu-
lated by the government. Voluntary health insurance covers
those without compulsory health insurance (self-employed
person, workers in informal sectors, etc.). The latter only
appeared after the law amendment in 2003.'°'® In addition
to these schemes, there are two special schemes: one for the
poor and children under 6 years old. The social health insur-
ance enrollment rate increased substantially over the years.
In 2008, the social health insurance program only covered
around 41% of the population.'!"'* The number was 58.3% in
2009, 66.8% in 2012, and 89.3% at the end of 2019.%°
However, the voluntary insurance enrollment rate remained
low at the time of this research.?!

The financial protection of health insurance and
patient’s satisfaction with health insurance

At the time of this research, patients would have a substantial
amount of healthcare and treatment expenses covered by
insurance if their healthcare insurance is valid to the health-
care providers and if healthcare insurance covers the type of
treatment. The two criteria are simple, but there are several
obstacles to fulfill both.

During the period covered in this study, there are public
and private healthcare service providers in Vietnam. Still,
healthcare insurance does not cover checkups and treatment
costs in most private institutions.?>** Studies found a strong
substitution effect from private medical facilities to public
ones.?>?* Regarding public hospitals in Vietnam, they are
classified into four levels: commune level, district level, pro-
vincial, and central levels. Except for some special groups
(such as students or poor people), many people could only
register at commune or district level facilities. The list of
facilities available for registration is restricted based on the
insured’s residence and working place.”>’ Suppose the
insured goes to the medical facilities where insurance is reg-
istered. In that case, at least 80% of medical checkup and
treatment expenses for one visit will be covered, and the cov-
ered expense could be more generous for groups such as the
poor or soldiers.

Meanwhile, expenses at an unregistered hospital would
not be covered by insurance unless the patient is transferred
according to a reference letter of medical staff from the reg-
istered facilities, as regulated in Circular on transfer between
medical facilities issued in 2014.?® Without a reference, the
insurance will be recognized as invalid, and the medical bills
will not be fully covered, increasing OOP payment signifi-
cantly. In the case of the insured using healthcare service in
a central hospital without valid insurance, only up to 40% of
the checkup and treatment expense will be covered in the
case of inpatients. Outpatients will have to pay the cost by
themselves. Despite being sensitive to medical costs,” many

patients go to hospitals where their insurance is not regis-
tered, mostly because of the unequal geographical distribu-
tion of hospitals in Vietnam and the skeptics about healthcare
service in hospitals of lower levels. In central hospitals, the
rate of patients whose insurance was registered elsewhere
reached 75% during the 2008-2009 period.*® Even when
patients could be treated well in lower-level hospitals, they
would rather receive treatment in higher-level hospitals. For
example, 90% of patients in the Outpatient Department of
the Vietnam National Children’s Hospital (a central hospital
in Hanoi) could be treated in lower-level facilities.3°

The validity of the insurance also depends on the type of
healthcare service and treatment. The government restricts
medical checkups, technologically advanced treatments, and
medicine covered by health insurance. As of 2016, the list of
177 technologically advanced treatments covered by insur-
ance is regulated in the government’s “Decision No. 36/2005/
QD-BYT,” which includes several cancer treatments, trans-
plants, and certain treatments for kidney and heart. In 2014,
the government issued Circular No. 40/2014/TT-BYT on the
list of medicines covered by insurance, such as medicines
for chronic kidney failure treatment and undernutrition.
However, the procedure to receive payments by insurance is
complicated, and many patients faced the risk of impoverish-
ment due to information asymmetry. The medical expense of
patients, who received technologically advanced treatments
at the hospital where they registered their insurance, would
not be covered by insurance if the Ministry of Health had yet
approved that hospital to provide such treatments and
allowed these treatments to be covered by health insurance.'
Patients have reported to pay a fortune for healthcare and
have to cope with poverty when learning that their insurance
will not cover their expenses at the registered hospital.!

The unequal distribution of hospitals, the complicated
procedure to transfer hospitals, and the difficulties to vali-
date one’s healthcare expense to be covered by insurance
brought in a situation where patients could not have their
expenses covered while owning insurance. Such complica-
tions, even when having valid insurance, upsets many
patients and could hurt them financially.

When the previously reviewed documents suggest that
the financial benefits of healthcare insurance in Vietnam
vary depending on the situation, we also find a mixed result
about the financial effect of health insurance in Vietnam and
worldwide. Vuong'* suggests that two out of three uninsured
and non-resident inpatients in Vietnam will be impoverished
due to medical costs. He also stresses the high risk of destitu-
tion that uninsured patients face upon the occurrence of hos-
pitalization. Health insurance also contributes to the
decreasing frequency and amount of debts for healthcare.’!
Meanwhile, the economic effect of health insurance was
found to vary across different schemes.?? In detail, while the
voluntary scheme reduced OOP payment significantly and
the health insurance programs reduced the aggregate OOP
payment, the heavily subsidized health insurance schemes
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(for the poor and near-poor people) did not decrease the
amount of OOP payment. In a study of insurance programs
across the world, Lofgren et al.,>’ reviewing 8755 abstracts
and 118 articles about public health insurance in low- and
middle-income countries, find a mixed effect of increasing
insurance coverage, even though it tends to improve finan-
cial protection and health condition as well as access to
health services.

Patient’s residence, its effect on patient’s
financial situation, and satisfaction with
healthcare insurance

As mentioned, hospitals and health facilities are unequally
distributed in Vietnam. Many patients went to unregistered
hospitals located in urban areas for checkups and treatment.
This potentially generates more costs other than the expense
for healthcare services. According to Nguyen,'* patients
treated at the hospitals were paid an average of 28 million
VND (US$1208) in total costs, and the non-resident patients
will have to pay approximately 1.36 million VND (US$59)
higher for the relatives who accompany him or her to the
hospital than the resident patients do. Going to hospitals out-
side the region of residence also generates travel costs for
patients and his or her companion, even when patients are
transferred to hospitals with valid insurance. Even though
insurance covers the expense of moving the patient and med-
ical checkup before transference at the registered hospital
according to Circular No. 14/2014/TT-BYT and the Law on
Health Insurance in 2008, insurance does not include the
insurance travel cost of the companions. Revisiting hospitals
far from the place of residence is also inconvenient and
costly. In China, Liu et al.** show that 88.4% of the respond-
ents prefer primary health institutions (village clinics and
township hospitals) since revisits are more convenient when
they live closer to the hospital. Fiestas Navarrete et al.®
observe geographically distributed effects on medical access
and OOP payment reduction: the nearer to the hospital one
lives, the less the financial risk is. In general, the literature
suggests a negative relationship between going to a hospital
far from residence with a financial burden.

According to Circular No. 40/2015/TT-BY T, most insured
groups must register their insurance at commune or district
medical facilities near their residence or workplace, except
when the commune or district lacks facilities or the insured
belongs to special groups. When healthcare quality varies
across regions, this restricts patients from registering insur-
ance at the hospital they want. According to the insurance
regulation, patients’ dissatisfaction with the procedure to
transfer to reputable hospitals has been reported for several
years.’3% Medical staff in higher-level hospitals also met
difficulties to transfer patients to lower-level hospitals when
patients could be treated well in lower-level facilities. This is
because many patients and their families were skeptical

about the quality of lower-level hospitals near their place of
residence. This hints at a difference in satisfaction level with
healthcare insurance when patients are treated in different
hospitals assigned according to their residence, even when
the treatment outcome is the same.

Research questions

Since having invalid health insurance and going to hospitals
in other regions imposed certain financial burdens, under-
standing the patients’ financial burden needs to examine the
correlation of patients’ post-treatment financial situation
with patients’ residences and the validity of their insurance.

RQI. Is the patients’ financial status after treatment asso-
ciated with their residence and the validity of health
insurance?

Furthermore, the factors which could influence patients’
satisfaction with health insurance should be examined. This
article examines four potential factors (treatment outcome,
socioeconomic status, residence, and the validity of their
insurance) based on the literature. First, patient’s opinions
about health insurance could change due to patients’ socio-
economic status. As Thuong et al.*? suggested, the financial
effect of health insurance in Vietnam varies across schemes.
The heavily subsidized programs (for the poor, near-poor,
and disadvantaged groups) do not reduce the OOP payment.
This might adversely affect the attitudes of these groups
toward health insurance. Socioeconomic status also increases
willingness to pay for health insurance,® associated with
higher patients satisfaction.?® Second, the patient’s residence
could determine the hospital where the patient could register
their insurance. This will not be a matter if the quality of
healthcare service is equal across regions. When it is not,
residence-based insurance limits patients’ ability to register
insurance in regions where healthcare quality is better. Third,
for the sake of maximizing the financial protection of the
insurance, patients might forgo the chance of having better
treatment outcomes and vice versa. Hence, treatment out-
come and the validity of health insurance might influence
their satisfaction with the insurance. For these reasons, this
article seeks to answer the following question:

RQ?2. Are patients’ satisfaction with their health insurance
associated with treatment outcome, their socioeconomic
status, residence, and the validity of their insurance?

Method and material

Material

The current analysis employs a data set of 1042 records of
inpatients in hospitals across 19 out of 25 provinces and
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cities in Northern Vietnam, described by Ho et al.'> An early
subset of the data set was deposited in Vuong and Nguyen*
and used for analysis.*'**? The data set, collected from August
2014 to March 2016 by a collaboration between hospital per-
sonnel and a research firm in Hanoi, contains information
regarding patients’ demographic traits, socioeconomic sta-
tus, views about the treatment service, and medical cost.

The interviewees are inpatients who were randomly cho-
sen from records in hospitals in the Northern area from all
levels: district level (An Lao District General Hospital, Nong
Cong District General Hospital, etc.), provincial level (Hai
Duong Province General Hospital, Hai Phong Hospital of
Obstetrics and Gynecology, Thanh Nhan Hospital, Viet-Tiep
Hospital, etc.), and central level (Viet Duc Hospital, Bach
Mai Hospital, Central Tropical Diseases Hospital, etc.).
Interviewers approached interviewees individually and
explained ethical standards and the issues related to sensitive
data such as personal income, the amount of “thank-you”
money before asking questions. Because the data set tackles
some sensitive information, it sometimes took several weeks
to persuade a patient to participate. The first survey round
was conducted from 10 August 2014, until the first week of
February 2015, the response rate is 40%, and the number of
qualified answers is 330. The survey was continued until
March 2016. The final total number of qualified answers is
1042 responses. Previous research papers analyzed the sub-
set of 330 observations.'* Thus, this article can be considered
a much-needed replication study that used the final data set
of 1042 observations and the Bayesian statistical approach to
answering the two research questions mentioned earlier.

This survey met the ethical standards of the Interna-
tional Committee of Medical Journal Editors (ICMJE)
Recommendations, the World Medical Association (WMA)
Declaration of Helsinki, and Decision 460/QD-BYT by the
Vietnamese Ministry of Health. The survey was approved
by DHVP Research Consultancy Ethical Board. Since it
concerns sensitive information about patients’ behaviors
during medical treatment, their financial status, and expen-
ditures other than hospital fees, the investigators had to
gradually approach the patients and/or their families to
learn about the information of interest.

Bayesian model

In previous studies such as Vuong,' the traditional frequen-
tist approach was employed to investigate the effect of resi-
dency and insurance coverage on the financial situation of
330 patients. However, this approach faces the problem of
multicollinearity that leads to biased estimates because a
patient’s residence-based insurance type might encourage
patients to choose the registered hospital near their residence
for the sake of financial protection. In other words, the pur-
pose of having valid insurance to minimize financial burden
might increase the chance that patients choose a nearby hos-
pital. Furthermore, the predictors might be endogenously

determined by unobserved variables (e.g. the availability of
hospitals near the residence).

Our solution to these issues is to use the Bayesian method
with uninformative prior. In addition, the Markov Chain
Monte Carlo (MCMC) simulation techniques are employed
to assess the health of the model. The simulation uses four
Markov chains, each containing 5000 iterations with 2000
chains for warmup. According to Assaf and Tsionas,* the
Bayesian method based on MCMC can be used to check and
mitigate multicollinearity with an unobserved common fac-
tor. This method may also mitigate collinearity problems by
representing the relationship in a more realistic way.** The
Gelman shrink factor plots are provided to diagnose the pos-
terior coefficients.

The Bayesian method is also chosen for some additional
advantages. The Bayes rule offers a formal approach to
incorporate existing knowledge, known as priors, with new
data.*® Compared with the traditional method using p-value,
which has various limitations,***’ the Bayesian analysis
allows us to use data to check the model’s robustness.*®

Variable

To answer our research question regarding the relationship
of patients’ socioeconomic status, residency, insurance valid-
ity, and their satisfaction with health insurance, the following
variables are used (see Table 1).

Table 2 presented the descriptive statistics of the used
variables.

Result

The effect of insurance and residence of patient’s
financial burden

The purpose of Model 1 is to examine the relationship of
health insurance and residence with patients’ financial status.
This logical network of Model 1 is visualized in Figure 1.
The arrow shows the effect of a variable on the likelihood of
the occurrence of another variable.

To estimate the posterior coefficients of the model, we
employed a Bayesian MCMC simulation with 4 Markov
chains, 1000 warmup iterations, and 5000 iterations. We
also run a diagnosis of the convergence. The trace plots
(Figure 2) of the posterior coefficients show that all chains
are stationary and well converged. Furthermore, the value
of the indicators, effective sample size (n_eff> 1000), and
the Gelman shrink factor (Rhat=1), signals that the model
is healthy.

The Gelman shrink factor plots are provided in Figure 3.
They show that the shrink factor reduces to 1.0 quite quickly
during the warmup, which complies with the standards of
MCMC simulation. The mean value of the potential scale
reduction factor is 97.5%, and we also have the multivariate
potential scale reduction.
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Table I. List of variables used for model construction.

Variables Type Meaning Coding Prior
distribution
Burden Discrete The financial self-report of the patient and Minimally affected (A)=1, Normal(l,10)
family after paying treatment fees: minimally adversely affected (B)=2,
affected (A), adversely affected (B), destitute destitute (C) =3, and adversely
(C), and adversely destitute (D). destitute (D)=4
Res Binary Whether the patient’s residence and hospital Yes=1and no=0 Normal(l,10)
are in the same region.
Insured Binary Whether the patient holds valid insurance. Yes=1| and no=0 Normal(1,10)
End Discrete The outcome of treatment, with four Recovered (A)=1, need Normal(1,10)
categorical values: recovered (A), need follow- follow-up treatment (B)=2,
up treatment (B), stopped in the middle (C), stopped in the middle (C)=3,
and quit early (D). and quit early (D)=4
SES Discrete The patient’s socioeconomic status is evaluated Low=1, middle=2, and Normal(l,10)
based on the ranking of the patient’s income high=3
or the income of the patient’s guardian(s), with
three categorical values: high, middle, and low.
Satlns Discrete The patient’s satisfaction level regarding No comment=1, low=2, Normal(l,10)
health insurance, with four categorical values: average =3, and satisfied=4
satisfied, average, low, and no comment.
Table 2. Descriptive statistics of variables used for model construction.
Variables Items Total Female Male
Frequency % Frequency % Frequency %
Burden Minimally affected (A)= | 442 424 232 52.5 210 47.5
Adversely affected (B)=2 275 26.4 161 58.5 114 41.5
Destitute (C)=3 312 299 213 68.3 99 31.7
Adversely destitute (D) =4 13 1.2 6 46.2 7 538
Res Yes= | 578 55.5 323 55.9 255 44.1
No=0 464 44.5 289 62.3 175 37.7
Insured Yes=| 724 69.5 406 56.1 318 439
No=0 318 30.5 206 64.8 112 35.2
End Recovered (A)= | 539 51.7 273 50.6 266 49.4
Need follow-up treatment (B) =2 394 37.8 259 65.7 135 343
Stopped in the middle (C)=3 47 45 31 66.0 16 34.0
Quit early (D)=4 62 6.0 49 79.0 13 21.0
SES Low= | 38 3.6 20 52.6 18 474
Middle=2 908 87.1 535 58.9 373 41.1
High=3 96 9.2 57 594 39 40.6
Satlns No comment= | 274 26.3 178 65.0 96 35.0
Low=2 I 0.1 I 100.0 0 0.0
Average=3 613 58.8 344 56.1 269 439
Satisfied =4 118 1.3 6l 51.7 57 483

The MCMC algorithm produces samples that are autocor-
related, not independent. The Markov property will be vio-
lated if the mixing process is slow due to too high or too low
acceptance rate. Autocorrelation functions are performed to
check whether autocorrelation is eliminated after certain
finite steps. Autocorrelation graphs in Figure 4 show that

autocorrelation reduces to 0 during the process. Furthermore,
all of ESS (effective sample sizes) exceed 1000.

The result of Model 1 is summarized in Table 3. Answer
to RQI, both living in the same region with the hospital
and having valid insurance are negatively correlated with
the financial burden. The gap between b_res and b_insured



Vuong et al.

suggests that living in the same region as the hospital has
a stronger negative effect on financial burden than
insurance.

All coefficients have the distribution which satisfies the
technical requirements with Highest Posterior Distribution
Intervals (HPDIs) at 89% (see Figure 5).

Res

Figure |. Residency—Insurance model.

Socioeconomic status, insurance, residence, and
patient’s satisfaction regarding health insurance

As a multilevel model with varying intercept allows us to
distinguish the relationship of patient’s satisfaction regard-
ing health insurance with residency, socioeconomic status,
and insurance of the patients given each value of the treat-
ment result, we construct a multilevel Bayesian network, as
shown in Figure 6.

The MCMC simulation was performed with four chains,
each with 5000 iterations with 2000 chains for warmup.
Figure 7 shows the Hamiltonian MCMC technical valida-
tions for the model, which shows no divergent chains. This
indicates that our model has good convergence.

The Gelman shrink factor plots show that the shrink fac-
tor reduces quickly to 1, and the mean value of the potential
scale reduction factor is 97.5% (Figure 8). Autocorrelation
graphs in Figure 9 show that autocorrelation is eliminated
after certain finite steps. All of the effective sample sizes are
above 1000.

The result of the Bayesian model is shown in Table 4.
Since n_eff'is above 1000 and Rhat is around 1, the model is
reliable. Finding the answers for RQ3, the model suggests
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Figure 2. Trace plots of Residency—Insurance model’s posterior coefficients.
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Figure 3. Gelman shrink factor plots of Residency—Insurance model.

that patients with better socioeconomic status are more likely
to have a higher level of satisfaction with health insurance.
Patient satisfaction with health insurance is also negatively
correlated with living in the same region with the hospital
(b_Res_Satlns=—0.08) but positively correlated with having
valid insurance (b _Insured Satlns=1.91). On average,
patients who need follow-up treatment (B) and stopped in
the middle (C) are more likely to be satisfied with the insur-
ance than patients who quit early (D) and recovered (A), but
the difference is small.

Figure 10 provides the interval distribution of the poste-
rior coefficients of the SES—Res—Ins model.

Discussion

Consistent with Vuong,'* our result shows that having valid
insurance and going to a hospital in the same region is neg-
atively correlated with the financial burden imposed by
medical payment. As we further investigate patients’ satis-
faction levels across different socioeconomic backgrounds,
the result suggests an inequality of benefits from health

insurance among patients from high, middle, and low soci-
oeconomic backgrounds. Besides, the level of satisfaction
with health insurance is negatively associated with the
patients’ socioeconomic status, residence but it is positively
correlated with having valid health insurance. In contrast to
our expectation, on average, patients who are total cured
tend to be the least satisfied with health insurance, while
those who quit in the middle of the process or need follow-

up have the highest satisfaction level. However, the differ-
ence is minimal.

Insurance, financial distress, and patients’
satisfaction with health insurance

The burden alleviation effect of having valid insurance might
contribute to the fact that health insurance is compulsory for
most Vietnamese citizens and covers most essential treat-
ment. For example, according to Article 21 of the Vietnam
Law on Health Insurance in 2008, the insurers paid some of
the following care: medical examination and treatment,
pregnancy checkup and birth-giving, and transferal cost
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Figure 4. Autocorrelation graphs of Residency—Insurance model.

Table 3. Result of the Residency—Insurance model.

Estimates: 4 chains, each with iter=5000; warmup = 1000; thin= 10.

Mean SD n_eff Rhat
a_Burden 2.71 0.04 7455 |
b_res -1.03 0.04 8882 |
b_insured -0.34 0.05 7444 |

SD: standard deviation.

from district hospitals to higher-level ones. According to
Decision No. 36/2005/QD-BYT, health insurance also cov-
ered highly technical treatment, including certain types of
cancer treatment or transplants. Having valid insurance is
positively associated with patient’s satisfaction level regard-
ing health insurance, which is perhaps the result of the nega-
tive correlation between having valid health insurance and
financial burden for patients.

However, insurance coverage is the highest only when
patients stay in the hospital where their insurance is valid.
This is emphasized in Law No. 46/2014/QH13 amending the

Law on Health Insurance (which came to effect at the begin-
ning of 2015), which states that the coverage of healthcare
costs of patients who do not go to the hospital in accordance
with their insurance will substantially be reduced. The
higher-level the hospital a patient goes to without valid
insurance, the higher the reduction of insurance coverage is.
If patients bypass the village hospital for the district, provin-
cial or national ones (which are usually further from their
residence) without any referral, the additional cost is gener-
ated by traveling and the lack of insurance coverage.’
Furthermore, during the process where patients verify
whether their insurance is valid for the treatment, informa-
tion asymmetry also increases the risk of going to hospitals
without valid health insurance; hence, open, transparent, and
quality information is needed.*=!

This article also found that different socioeconomic
groups might have a different average level of satisfaction
with health insurance. According to the finding of Thuong
et al.,’? the subsidized insurance schemes (for the disadvan-
taged groups) did not reduce the amount of OOP payments.
This limited financial effect explains why inpatients from
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Figure 5. The distribution of coefficients for the Residency—Insurance model (with HDPI at 89%).

Figure 6. SES—Res—Ins model.

low socioeconomic backgrounds are more likely to be dis-
satisfied with health insurance. However, the reasons behind
this result should be further investigated because the level of

public insurance benefit varies among the insured groups,
favoring the disadvantaged groups. According to Law No.
46/2014/QH13 amending the Law on Health Insurance, peo-
ple with a pension, relatives of ones contributed to the
Revolution (“nguoi ¢6 cong voi Cach Mang”). Low-income
families will be covered for 95% of their health examination
and treatment, while it is only 80% for others.

Residence, financial distress, and patients’
satisfaction with health insurance

The findings of this article support those of Nguyen'? and
Fiestas Navarrete et al.*®> While Nguyen'® found non-residing
patients pay more than non-residing ones, we found it is
more likely for the non-residing inpatients to fall into pov-
erty than residing inpatients. The inequality in access to
healthcare due to the unequal distribution of hospitals in
Vietnam is attributable to this result. Central hospitals such
as Viet Duc Hospital and Bach Mai Hospital in Vietnam are
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well-known for their quality of healthcare services and the
high concentration of highly technical staff. Since they are
usually overcrowded, out of bed for inpatients or inpatients
sharing beds in these hospitals are common. However, these
hospitals are often located in municipal cities, especially
Hanoi. When high-quality hospitals are concentrated in cit-
ies where the living standard and income are much higher,
non-resident inpatients from other regions might find the
more burden to cover payments not covered by insurance,
such as cost for companions.

Non-resident inpatients are also more likely to be dissatis-
fied with health insurance. Apart from financial reasons,
inconvenience might lead to a lower level of satisfaction. As
Roh et al.’> mentioned, patients prefer going to hospitals
near their houses because revisits will be much more con-
venient. Furthermore, when there is residence-based insur-
ance in Vietnam, the residence might add more burden to
hospitals in other regions. Inpatients with residence-based
insurance might have difficulties obtaining valid insurance
when transferring hospital because it requires a referral of
medical staff from the hospital where the insurance is

registered. When the registered hospitals at the commune or
district level are capable of giving treatment, the patients
will not be allowed to transfer to the hospitals they want
unless they are willing to forgo the insurance benefits.
Meanwhile, receiving treatment with valid residence-
based insurance in lower-level hospitals might not be a satis-
factory experience for patients due to the skeptics about the
quality of treatment. Healthcare in lower-level hospitals is
not as good as that in higher-level hospitals. However, this
point needs further check with a more comprehensive data
set that categorized patients based on their insurance type.

Limitations

We fully acknowledge the limitations of this study.”
According to one of the results, going to hospitals in other
regions is positively correlated with financial burden and
negatively correlated with health insurance. This might hint
about the burden of obtaining valid insurance when transfer-
ring hospitals to other regions, which undermines patient
satisfaction even though healthcare insurance alleviates
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Figure 8. The Gelman shrink factor plots of SES—Res—Ins model.

financial burden. However, future research needs to examine
this point since the data set used in this article does not pro-
vide any information regarding transferring hospitals or the
troubles of obtaining valid insurance.

Furthermore, countries differ in the capacity and quality
of the healthcare system and the design of insurance policies,
so the results of this article should be cautiously applied. The
data set used in this article is acquired from inpatients in hos-
pitals in Northern Vietnam. When the diversity of cultures in
Vietnam across regions might result in different practices
and behaviors,* the result might differ when including
data of outpatients and hospitals from other regions. Still,
our result could be a useful reference for policymakers who
wish to reduce the healthcare disparities and access to health-
care. Finally, we fully acknowledge the limitation of this
data set due to the nature of convenient sampling and the fact
that this data set only covers inpatients in Northern Vietnam.
It might not represent the whole situation of other regions in
Vietnam when each region could have its practice and atti-
tudes toward healthcare. As such, the result should be

carefully used and interpreted with this geographical limita-
tion of the data set.

Conclusion

Using Bayesian statistics with a data set of 1042 observa-
tions, we found that the proximity of patients’ residences and
their validity of health insurance are negatively correlated
with their financial status after treatment. Regarding the sat-
isfaction with the health insurance, while the proximity of
patients’ residences is negatively correlated with the satisfac-
tion, the validity of the health insurance shows a positive
association with patients’ satisfaction. A better socioeco-
nomic status was also found to be associated with higher sat-
isfaction. In the time of increasing commitment to universal
health coverage on a global scale, this study provides further
insights into how insurance in Vietnam reduces the risk of
poverty. However, the unequal geographical distribution of
quality of healthcare and hospitals is a still notable hindrance
for patients, especially non-resident ones, to have quality
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Table 4. Result of the SES—Res—Ins model.
Estimates: 4 chains, each with iter=5000; warmup =2000; -
thin= I; post-warmup draws per chain=3000, total post-warmup
draws = 12,000.
Mean SD n_eff Rhat — S S "SI S—
a_End[1] 111 0.10 10,503 1.00
a_End[2] 1.21 0.09 10,876 1.00
a_End[3] 1.30 0.12 10,689 1.00 S
a_End[4] 0.97 0.11 10,676 1.00
b_SES_Satlns 0.06 0.05 10,857 1.00
b_Insured_Satlns 1.91 0.04 10,657 1.00 D
b_Res_Satlns -0.08 0.04 11,201 1.00
a0_End 1.14 0.20 1840 1.00 w W B ; w
sigma_End 0.30 0.31 2407 1.00

SD: standard deviation.

Figure 10. Interval distribution of the posterior coefficients of

the SES—Res—Ins model.
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healthcare without carrying more financial burden. This arti-
cle also provides a hint about the impoverishment risk of
patients who have residence-based insurance and seck
healthcare elsewhere since they might meet difficulties to
validate their insurance and pay for the cost of going to hos-
pitals outside the region of residence.
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