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Abstract 

Background:  There is a paucity of research on the cost of breast cancer (BC) treatment from the patient’s perspective 
in Vietnam.

Methods:  Individual-level data about out-of-pocket (OOP) expenditures on use of services were collected from 
women treated for BC (n = 202) using an online survey and a face-to-face interview at two tertiary hospitals in 2019. 
Total expenditures on diagnosis and initial BC treatment were presented in terms of the mean, standard deviation, 
and range for each type of service use. A generalised linear model (GLM) was used to assess the relationship between 
total cost and socio-demographic characteristics.

Results:  19.3% of respondents had stage 0/I BC, 68.8% had stage II, 9.4% had stage III, none had stage IV. The most 
expensive OOP elements were targeted therapy with mean cost equal to 649.5 million VND ($28,025) and chemother-
apy at 36.5 million VND ($1575). Mean total OOP cost related to diagnosis and initial BC treatment (excluding targeted 
therapy cost) was 61.8 million VND ($2667). The mean OOP costs among patients with stage II and III BC were, respec-
tively, 66 and 148% higher than stage 0/I.

Conclusions:  BC patients in Vietnam incur significant OOP costs. The cost of BC treatment was driven by the use of 
therapies and presentation stage at diagnosis. It is likely that OOP costs of BC patients would be reduced by earlier 
detection through raised awareness and screening programmes and by providing a higher insurance reimbursement 
rate for targeted therapy.
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Introduction
Healthcare services including cancer treatment in Viet-
nam are financed via three main sources: government 
budget, social health insurance (SHI), and out-of-pocket 
(OOP) payments [1, 2]. The largest share of total health 
expenditure is OOP which increased from 37% of total 
health expenditures in 2011 to approximately 45% in 
2017 [1, 3]. Vietnam was ranked 46/186 countries in 
terms of the share of health expenditure from OOP which 
was higher than the 30% upper bound recommended by 

the World Health Organization (WHO) [2, 3]. The pro-
portion of Vietnamese households who suffered ‘cata-
strophic’ health expenditure (CHE) due to OOP payment 
(i.e., household’s total OOP payment  is equal or exceed 
40% of household’s income) was 4–6% during the 2000s 
and rose to 10% in 2016 [2, 4]. However, CHE among 
households with cancer patients was as high as 65% [5].

Breast cancer (BC) is the most common cancer among 
Vietnamese women with increasing incidence over time 
and the highest number of cancer-related deaths [6, 7]. 
CHE occurred more often among households with breast 
cancer patients compared with households of patients 
with other cancer types (72% vs 57%, respectively) [5]. 
Previous studies showed that high OOP payment was 
associated with medication adherence, service utilisation, 
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and treatment outcomes [8–10]. However, the level and 
composition of OOP payment related to BC treatment 
in Vietnam and the drivers of expenditure remain largely 
unexamined. The only study to examine the cost of BC 
care in Vietnam assessed the direct medical cost of treat-
ment by category and stage of cancer [11]. However, the 
representativeness and currency of the data which was 
from 2001-2006 for only one tertiary hospital in central 
Vietnam call into question its relevance. Moreover, as it 
was confined to an examination of cost from the pub-
lic payer’s perspective (i.e., SHI and the government) [11], 
it offers limited insight into costs incurred by patients.

The treatment and timing/dosage of drugs depend on 
the stage and the pathology type  of breast  cancer [12]. 
Ideally, treatment is ‘personalised’ so that the optimum 
result with the lowest toxicity and the  least undesirable 
effects is achieved [12]. Thus, using patient-level data in 
the calculation of costs (rather than calculating accord-
ing to clinical guideline-informed treatment pathways) 
can reveal between-patient heterogeneity [13]. In other 
words, patient-level costing allows the comparison of 
costs between subgroups (defined by stage at diagnosis 
and treatment options) as well as the identification of 
cost drivers. The transferability of estimates from other 
jurisdictions are open to question [10, 13]. In this context, 
there is a need to gather data about current costs from a 
patient perspective to understand service uptake and the 
financial burden of care. This study sought to address this 
gap in the literature by using patient-level data to assess 
the OOP expenses regarding diagnosis and initial treat-
ment (D&T) of Vietnamese BC patients by stage and cat-
egory of treatment.

Social health insurance system and breast cancer care 
in Vietnam
SHI is currently regarded as the main method of public 
financing for healthcare in Vietnam [14]. It was estab-
lished in 1992 and became mandated for everybody since 
2014 [15, 16]. However, due to inadequate monitoring 
and inspection as well as enforcement, the population 
coverage stood at 81.7% in 2016 [7, 14]. When patients 
use healthcare services included in the benefit package of 
SHI, the insurer will cover 80% (most common), 95%, or 
100% of the total service cost (i.e., reimbursement rate) 
while the remaining 20, 5, and 0%, respectively, are met 
by co-payments incurred by patients [16]. The poor, mili-
tary personnel, ethnic minorities, and war veterans are 
eligible for 0% co-payment while students/pupils, retired 
persons, and members of near-poor households are eligi-
ble for co-payment at 5% [16].

Most of healthcare services and drugs for BC is 
included in the benefit package of SHI except Trastu-
zumab (SHI covers 48–60% of the cost, depends on the 

reimbursement rate the insured is entitled to), breast 
reconstruction surgery, and Pertuzumab (both are not 
covered). However, healthcare providers are allowed to 
sell services not covered by SHI (i.e., service-on-demand) 
and clinicians can prescribe drugs that are not covered 
by SHI [14, 15]. Financial autonomy of hospitals and pro-
vider payments based on fee-for-service scheme can lead 
to ‘induced demand’ by providers in the types of overpre-
scribe drugs, overprescribe diagnosis tests plus test repe-
tition when patients move from a hospital to another, and 
prolong in-patient stay. These, in turn, can lead to higher 
OOP payment for patients [17, 18].

Methods
Study design and participants
We analysed data from a 2019 study of medical expenses 
and health-related quality of life of women with BC 
through an online survey and a hospital-based face-to-
face survey. The online survey recruited participants 
from all over the country (response rate was 69%) while 
the hospital-based survey was conducted in two tertiary 
hospitals (response rate was 99%). Participants were BC 
patients/survivors with no restriction regarding demo-
graphic characteristics such as age, ethnic group, edu-
cation, occupation, and residence area. Data collection 
was restricted to 3 months for the online survey and 3 
days for the hospital-based surveys considering avail-
able resources and logistics of conducting face-to-face 
interviews at hospitals. The resulting sample comprised 
a higher proportion of individuals with higher education 
level and from urban areas if compared with national 
data. Details about study design and methodology are 
available elsewhere [19].

Following diagnosis, BC treatment in Vietnam has two 
main courses including the ‘initial treatment’ and the ‘fol-
low-up treatment’ [11, 12]. The former starts right after 
the diagnosis and often lasts up to 9 months. It includes 
surgery (e.g., lumpectomy, mastectomy, breast recon-
struction surgery), radiotherapy, and systemic therapies 
(e.g., chemotherapy, hormone therapy, targeted ther-
apy) [11, 12]. After initial treatment, follow-up treat-
ment including hormone therapy (for those are eligible 
to prevent recurrence of BC) and periodic check-up 
may last 5–10 years with outpatient appointments every 
3–6 months [11, 12]. Participants of the original  study 
included both women who were receiving ‘initial treat-
ment’ and those who had finished initial treatment and 
were discharged from hospital. Costs of follow-up treat-
ment is difficult to precisely estimate given recall bias 
and unknown compliance [11] and costs of initial treat-
ment were unknown for those had not yet completed this 
treatment. Therefore, we only analyse the costs of D&T 
from those had already finished the initial treatment.
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Assessment of costs
This study presents patient-reported direct payment to 
health care providers at time-of-service use (excluding 
the amount covered by SHI, if any) which is the costs of 
BC D&T from a patient perspective. Mean costs for each 
health service were calculated among those who utilised 
that corresponding service. All costs were converted 
to 2019 prices using a Gross Domestic Product deflator 
index for Vietnam [20]. Costs were presented in Vietnam-
ese Dong (VND) and US dollars (USD) for comparative 
purposes. The exchange rate used was 1 USD = 23,176 
VND recorded on November 12, 2020.

Cost of diagnosis
Health services related to diagnosis included clinical 
diagnosis (e.g., clinical breast examination and medi-
cal history asking), laboratory diagnosis (e.g., mammog-
raphy, ultrasound, magnetic resonance imaging-MRI, 
nuclear medicine imaging), and histopathological 
diagnosis (e.g., fine needle aspiration-FNA, core nee-
dle biopsy, vacuum-assisted breast biopsy-VABB) [12]. 
Patients may use these services several times at different 
hospitals before starting the treatment [21]. Therefore, 
respondents reported the lump sum of all health services 
related to diagnosis that they received rather than the 
cost of each individual service by answering the question 
‘What were the costs you paid for health services related 
to examination and diagnosis?’

Cost of initial treatment
Respondents identified the treatments that they received 
from a list including lumpectomy, mastectomy, breast 
reconstruction surgery, chemotherapy, radiotherapy, 
hormone therapy, and targeted therapy. For each of the 
utilised services, respondents reported how much was 
the OOP expense by answering the question ‘What were 
the costs you paid for that service?’. For treatments that 
respondents did not utilise, the costs were recorded as 
zero. Questions used to estimate the cost of BC D&T are 
presented in the supplementary material.

Covariates
The choice of covariates that were used to explain vari-
ation in costs was based on previous studies [11, 13]: 
stage of cancer at diagnosis, SHI reimbursement rate, 
age, household monthly income, and education level. 
Respondents were asked ‘What was their stage of can-
cer at diagnosis’ with simplified options of ‘stage 0’, ‘stage 
I’, ‘stage II’, ‘stage III’, ‘stage IV’, and ‘do not know/do not 
remember’ to minimise recall bias. Age of respond-
ents was recorded in years while the SHI reimburse-
ment rate was recorded as percentage of health services’ 

total cost that will be paid by the insurer (i.e., 80, 95, 
100%). Total households’ monthly income (both formal 
and informal) had five categories ‘≤ 3,000,000 VND’, 
‘3,000,0001-6,000,000 VND’, ‘6,000,0001-9,000,000 VND’, 
‘9,000,001–12,000,000 VND’, and ‘> 12,000,000 VND’ 
based on income quintiles of general Vietnamese house-
holds in 2016 [22].

Data analysis
Descriptive statistics (mean and standard deviation-SD 
for continuous variables, percentages for discrete vari-
ables) were used to describe the sociodemographic and 
clinical-related characteristics of respondents. Costs 
were presented with and without outliers. Outliers 
were defined as values which fell more than 1.5 times 
the interquartile range (IQR) above the third quartile 
(Q3) or below the first quartile (Q1) (outliers if value > 
Q3 + 1.5IQR or < Q1–1.5IQR) [23].

Apart from cost analysis by type of treatment, total cost 
of D&T of BC was analysed by respondent key charac-
teristics using a generalised linear model (GLM). Total 
cost was calculated by summing diagnosis and treatment 
costs excluding the cost of targeted therapy. In Vietnam, 
targeted therapy is optional and patients choose between 
usual chemotherapy or targeted therapy based on their 
perceived need and ability to pay. Due to its extremely 
high cost and low reimbursement rate from SHI (48–60% 
for Trastuzumab, 0% for Pertuzumab [24]), the cost of 
targeted therapy alone was more than ten times higher 
than the total cost of diagnosis and all other treatment 
types. Therefore, targeted therapy cost was excluded in 
the modelling of the associated factors of total cost.

Component costs contained outliers and missing data 
(6–66% depending on the specific treatment concerned). 
To avoid biased parameter estimates if applying listwise 
deletion or complete-case analysis for this large num-
ber of missing observations [25, 26], we used a multiple 
imputation technique to impute missing values. Prior 
to the modelling, outliers were recoded as missing and 
then all missing data was imputed using the multivariate 
imputation by chained equations (MICE) method where 
all component costs are imputed sequentially [25, 26]. 
While a number of imputations (M) = 5 often deemed 
sufficient [26, 27] we chose M = 20 to increase the sta-
bility of the results. As the cost data was skewed and 
bounded by specific value (cost = 0 if the service were not 
used and no cost could be negative), we used the recom-
mended method: predictive mean matching (PMM) with 
condition to predict the imputed value [25, 26, 28]. PMM 
randomly draws an imputed value from a set in the donor 
pool (observations with the closest value predicted by 
linear regression model for the missing one) [25, 26, 28]. 
The condition was that imputed values would be given 
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only for those who used the treatment type; otherwise, 
missing values would be replaced with zero. The total 
cost was calculated after this imputation procedure.

Results
Respondent characteristics are presented in Table  1. 
The mean age (SD) of respondents was 48.4 (10.1) years, 
78% were married, 70% were working full-time or self-
employed, and 87% completed at least high school edu-
cation; 88% were diagnosed at early stage (stage 0/I/II), 
10% were diagnosed at stage III and none at stage IV; all 
respondents possessed SHI and 82% had SHI with 80% 
reimbursement rate.

Health service utilisation (related to breast cancer) and 
the corresponding utilisation of SHI to pay for any part of 
the cost, among respondents who used such services are 
presented in Fig.  1. The most used treatment therapies 

were chemotherapy (88%), mastectomy (85%), and radio-
therapy (60%). Only 10–12% of respondents had breast 
reconstruction surgery and targeted therapy, respec-
tively. The use of SHI was higher than 80% for all types 
of services. The lowest utilisation of SHI was for breast 
reconstruction surgery (80%) and mastectomy (88%). All 
respondents (100%) used SHI to pay for targeted therapy 
cost. Compared to stage 0/I, the proportion of patients in 
stage II/III that utilised mastectomy, chemotherapy, and 
radiotherapy was significantly higher (Fig. 1b; chi-square 
test, p < 0.001; test not shown).

Figure  2 shows variation in costs for each category of 
BC D&T among those who used the corresponding ser-
vices. The costliest service was targeted therapy with 
mean cost at 649.5 million VND (~$28,025). Diagnostic 
costs had the widest range from 0.03 to 824 million VND 
($1.3–35,554) due to the highest number of outliers (17 
outliers). When the outliers were removed, diagnosis was 
the cheapest service with mean cost at 2.6 million VND 
($112). The second most costly and skewed cost was 
chemotherapy with range from 0.2 to 371.2 million VND 
($8.6–16,017) and mean (without outliers) at 36.5 million 
VND ($1575).

Figure 3 shows the costs of each BC D&T type in rela-
tion to other services’ cost and the total cost, with and 
without targeted therapy (Fig.  3b and a, respectively). 
When targeted therapy was not included, chemotherapy 
and breast reconstruction surgery made up of approxi-
mately half the total cost (33 and 23%, respectively). 
The cost of lumpectomy, mastectomy, and radiotherapy 
shared 12–15% of the total cost while diagnosis cost only 
accounted for 2%. When targeted therapy was included 
into the treatment regime, it made up the majority of 
treatment cost (85.5%).

GLM results showed that later stage of cancer diagnosis 
and higher education level of respondents were associ-
ated with the higher total cost for breast cancer (Table 2). 
Respondents diagnosed at stage II and stage III spent 
24.5 and 54.8 million VND ($1057-2365) more, respec-
tively, for D&T of BC compared to those diagnosed at 
stage 0/I. Likewise, respondents with a graduate degree 
had a total cost of treatment at 62.4 million VND ($2692) 
higher than those who completed at least secondary edu-
cation. The completed-data estimations for total cost 
(pooled-estimations from 20 imputation sets) were 61.8 
million VND ($2667) with a wide range from 9.6 to 149.9 
million VND ($414–6468).

Discussion
The results of this study indicate that BC patients in Viet-
nam incurred significant OOP costs and the cost of BC 
treatment was driven by the use of therapies and presen-
tation stage at diagnosis. It is important to note that the 

Table 1  Characteristics of sample

VND Vietnamese Dong (the currency of Vietnam) | $: United States Dollar (USD)

Exchange rate in November 2020: 1 USD = 23,176 VND

Characteristics (n = 202) Number Percentage

Age (in years), mean (SD) 48.4 (10.1)

Education level

  Completed at least secondary education 27 13.4

  Completed high school education 38 18.9

  Completed undergraduate 122 60.7

  Completed graduate 14 7.0

Marital status

  Single/separated/divorce/widow 44 22.0

  Married 156 78.0

Occupation

  Unemployed/Student/Homemaker 23 11.6

  Full-time employee 96 48.2

  Self-employed 44 22.1

  Retired 36 18.1

Household income (in Vietnamese Dong – VND)

   ≤ 3,000,000 VND (~$129) 18 9.2

  3,000,001–6,000,000 VND ($130–259) 33 16.9

  6,000,001–9,000,000 VND ($260–389) 20 10.3

  9,000,001–12,000,000 VND ($390–519) 55 28.2

   > 12,000,000 VND ($519) 69 35.4

Stage of cancer at diagnosis

  Stage 0/I 39 19.3

  Stage II 139 68.8

  Stage III 19 9.4

  Don’t know/Don’t remember 5 2.5

Reimbursement rate of social health insurance

  80% 160 81.6

  95% 15 7.7

  100% 21 10.7
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analysis was based on a sample in which the proportion 
of patients diagnosed at early stage (0/I/II) was much 
higher than the national average of 50.5% [29] though the 
age of respondents was consistent with other studies [30, 
31].

The mean total OOP cost of D&T for BC in Vietnam, 
excluding the cost of targeted therapy, was 61.8 million 
VND ($2667) (range: 9.6 to149.9 million VND ($414–
6468) - approximately five times higher than the mean 
cost of 11.7 million VND ($633) reported in the only 

other study about costs of BC in Vietnam [11]. This dif-
ference in estimates may be due to several reasons. The 
former study used 2001–2006 patient data when medi-
cal equipment and medications were less advanced and 
their use was more restricted. Secondly, costs were cal-
culated from the public payer’s perspective using unit 
costs which, in Vietnam, are much lower than the real 
cost of the resources used due to underestimation of 
health workforce remuneration and capital deprecia-
tion [11, 32]. From the patient’s perspective, our study 

Fig. 1  Utilisation of health services (related to breast cancer) and social health insurance
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reported the OOP cost which reflected the cost borne 
by patients and reveal the financial burden they faced. 
For example, the unit cost of mastectomy regulated by 
the Ministry of Health in 2018 was 4.7 million VND 
($204) [24]. In our study, the cost borne by the patients 
were reported at 18.4 million VND ($794) which was 
almost four times higher.

Although the costs reported in this study were much 
higher than the previous study, it seems much lower 
than the neighbouring country China or high-income 
countries like the US (3 and 5–15 times lower, respec-
tively) [33–35]. Comparison of treatment costs in Viet-
nam with other low- and middle-income countries is 
not feasible due to the absence of studies with com-
parable methods (i.e., time horizons of costs, source 
of data, costing perspective). Moreover, comparison 
should be used with great caution as between-country 
differences in treatment costs are likely to be influenced 
by the variation in treatment guidelines, availability 

of treatment therapy, stage at diagnosis, and access to 
health services [13].

The wide range of initial treatment cost is similar with 
the previous study [11]. Variation in costs may be influ-
enced by types of health services related to BC D&T and 
the utilisation of SHI for each service. All respondents in 
the study had SHI and the majority (82%) had SHI with 
80% reimbursement rate (co-payment = 20%). However, 
possession of SHI did not mean respondents could or 
wanted to utilise their SHI for every service related to 
BC D&T. There were two possible scenarios: 1) patients 
chose intentionally not to use SHI and opted to access 
‘service- on-demand’ at public hospitals or services at 
private hospitals (patients pay 100% OOP) which tended 
to be viewed as providing better quality healthcare; 2) 
patients could not use SHI for services which were not 
covered. The lowest utilisation level of SHI was for breast 
reconstruction surgery and mastectomy (80–88%). With 
‘service-on-demand’, patients receive premium service 
with privileges (i.e., the right to choose a surgeon, time of 

Fig. 2  Variation of costs in breast cancer diagnosis and initial treatment
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operation, private hospital room, and level of care) which 
might partly explain why patients chose this option 
instead of using standard service covered by the SHI. 
Further research on how the utilisation of SHI affects the 
various aspects of treatment (e.g., waiting time, length of 
treatment, quality, and cost) is needed to generate appro-
priate policy recommendations for better treatment 
outcomes.

The analysis showed the overwhelming dominance of 
targeted therapy cost in relation to total cost of care for 
patient with HER2+ (who are eligible for targeted ther-
apy). The mean cost of targeted therapy was 649.5 million 
VND ($28,025) - tenfold higher than the total cost of all 
other healthcare services related to BC D&T. The share 
of targeted therapy would be 86% if it were included in 

the total cost. A study in Portugal found that systemic 
therapy (targeted therapy + chemotherapy) accounted 
for 69.2% of the total treatment cost of HER2+ patients 
which, in turn, was four times higher than patients with 
other BC subtype [36]. Although 100% of respondents 
used SHI for targeted therapy, the cost borne by patients 
was still much higher compared to other service costs 
due to the high-cost nature of targeted therapy and low 
SHI reimbursement rate (e.g., SHI covered 60% of the 
cost of Trastuzumab meaning patients paid 40% of the 
total cost by OOP plus 20% co-payment of the part cov-
ered by SHI [24]). Targeted therapy for HER2+ patients 
does not tend to be prescribed in Vietnam when it is 
known that patients cannot afford the treatment (per-
sonal communication). The effect of cost on doctor’s 

Fig. 3  Distribution of breast cancer diagnosis and initial treatment costs
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prescribing behaviour and patient treatment decisions 
were documented elsewhere [37–39] and need further 
research in Vietnam. Polices involving higher SHI reim-
bursement rate for targeted therapy and/or an OOP 
maximum (a cap on the amount of money that a patient 
pays for covered health services plan per year) is likely to 
impact positively on access by patients to appropriate BC 
treatment.

When targeted therapy was excluded from total cost, 
the largest share of cost belonged to chemotherapy (33%) 
with a mean cost of 36.5 million VND ($1575). Diagnosis 
accounted for the smallest share in total cost (2%) with 
a mean cost of 2.6 million VND ($112). This cost com-
position is consistent with the previously noted study in 
Vietnam [11]. Cost of diagnosis contained the highest 
number of extreme outliers. The maximum value with 
and without outliers was 824 million VND ($35,554) and 
17 million VND ($734), respectively. The outliers likely 
reflect patients having to go through multiple tests at dif-
ferent hospitals before reaching the definitive diagnosis 
of BC [21].

Multivariate analysis revealed that later stage at diag-
nosis and higher education level of respondents were 

associated with higher total OOP cost of D&T for BC. 
Age, household monthly income, and reimbursement 
rate of SHI were not significantly associated with costs, 
similar to the previous study in Vietnam [11]. The mean 
OOP costs of BC D&T at stage II and III were, respec-
tively, 66 and 148% higher than stage 0/I. The trend is 
similar though higher than the pooled result from a sys-
tematic review of global treatment costs of BC by stage in 
which the rate was 32 and 95% respectively [13]. Higher 
costs borne by patients in stage II/III is understandable as 
their utilisation of mastectomy, chemotherapy, and radio-
therapy, which accounted for nearly two-third of the total 
cost, was significantly higher than stage 0/I patients. The 
higher costs of later cancer stage emphasise the impor-
tance of early detection through screening programme. 
Policies that help downstaging BC at diagnosis will lessen 
the costs of treatment borne by the patients and their 
financial toxicity as well as increase the access to care and 
outcomes of treatment.

This study provides updated and detailed OOP costs 
for BC D&T in Vietnam as well as associated factors, 
using patient-level data. This is only the second study on 
the subject about costs related to BC and the first study 

Table 2  Generalised linear model (GLM) analysis of associated factors with total cost of breast cancer care

ref Reference group | $: United States Dollar (USD) | VND: Vietnamese Dong (currency of Viet Nam)

Exchange rate in November 2020: 1 USD = 23,176 VND
a No respondents were diagnosed at stage IV of breast cancer

* p < 0.05

Coefficient 95% CI

Stage of cancer at diagnosisa

  Stage 0/Iref 1.0 –

  Stage II 24.5 1.2–47.9*
  Stage III 54.8 20.0–89.6*
  Don’t know/Don’t remember 26.3 − 31.4 – 84.1

Household monthly income (in Vietnamese Dong - VND)

   ≤ 3,000,000 VND ($129)ref 1.0 –

  3,000,001–6,000,000 VND ($130–259) 8.0 −40.4 – 56.5

  6,000,001–9,000,000 VND ($260–389) − 11.4 − 44.0 – 21.2

  9,000,001–12,000,000 VND ($390–519) 9.0 −22.5 – 40.4

   > 12,000,000 VND ($519) 6.5 −22.1 – 35.1

Reimbursement rate of social health insurance

  80%ref 1.0 –

  95% −8.2 −33.3 – 16.9

  100% 10.3 −19.0 – 39.7

Age −0.3 −1.0 – 0.4

Education level

  Completed at least secondary education 1.0 –

  Completed high school education 15.0 −20.2 – 50.1

  Completed undergraduate 6.4 −21.4 – 34.2

  Completed graduate 62.4 23.6–101.2*
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in the country that analysed data from the patient’s per-
spective. Apart from complementing the previous study 
which looked at costs from public payer’s perspective, 
the study provides novel and valuable insights that will 
facilitate the evaluation of novel therapies in terms of 
cost-effectiveness in Vietnam including early detection. 
In turn, the results will help decision-making by policy-
makers regarding health system financing and service 
delivery. Although the sample contains a higher propor-
tion of individuals with higher education level and from 
urban areas if compare with the national data, the poor 
and near poor were well represented in the sample. Geo-
graphical wise, the sample consisted of patients who were 
treated in main public hospitals from all three regions of 
Vietnam (the North, the Central, and the South). Thus, 
study’s results have good generalisability.

It is important to note that the study has some limita-
tions. All costs were self-reported by respondents and 
were subject to recall bias though by cross-checking 
information with service price lists in hospitals or regu-
lated by the  government and market price of drugs, no 
unreasonable or inconsistent data were flagged. The 
practicality of cost data was checked by the cancer sur-
vivors in the study advisory board as well. Due to risk 
of recall bias and difficulties in measurement, we could 
not collect the costs of follow-up treatment; direct non-
medical costs (i.e., transportation, meal, accommoda-
tion) and indirect costs (i.e., lost income, premature 
death) were also not gathered. Future studies should try 
to include all these costs in the analysis to provide a more 
complete view on economic impact of BC treatment in 
Vietnam. There were no survivors diagnosed with stage 
IV in the sample and this fact affected cost comparisons. 
We applied a multiple imputation technique to deal with 
missing data. Although the method used for imputation 
was technically sound and several pre-cautionary steps 
were taken to obtain the best reliable imputed values, 
there remains a possibility of bias.

Conclusion
The average OOP for D&T of BC in Vietnam was 61.8 
million VND ($2667) which is substantially higher than 
previous estimates based on costs incurred by  the gov-
ernment and indicates the considerable financial burden 
associated with BC to the patients and their families. 
The costs generally increase with the advancement of the 
stage of cancer at diagnosis. Stage as a significant driver 
of cost suggests there exists scope for policies aim at 
early detection to reduce both the health and economic 
impacts of BC.
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