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ABSTRACT 
 
Despite the recorded economic impact caused by dengue disease in many studies, the scarcity of information about the indirect costs and the out-of-
pocket (OOP) remains concern. Thus, this study’s goal concentrated on the scrutiny the underlying economic encumbrance caused by factors in terms 
of costs of informal care for dengue illness in Vietnam. A cross-sectional study projected towards the hospitalization of diagnosis-confirmed dengue 
patients in Cu Chi General Hospital located in Ho Chi Minh city, following International Classification of Disease, tenth revision (ICD-10 codes = 
A90-A91)was conducted from October 2015 to March 2016. A standard administered questionnaire was used to collect data including general 
information, work time loss and OOP expenses (e.g. food costs, travel and lodging payments…). Regarding the 168 cases of hospitalized patients, 60 
(35.7%) of which were children (under 15 years of age) and the remaining 108 (64.3%) were adults (over 15). The average illness lasted 7.8 days 
(estimated 51 USD) for patients, whereas caregivers lost 7.6 days (24.18 USD) per dengue episode. The mean indirect cost were 75.18 USD and OOP 
expenses averaged 16.94 USD. Overall, the informal care might cost 15,476.05 USD (1USD = 21,833 VND at August 2016 rates). Costs of informal 
care for hospitalized dengue patients create a substantial burden of finance on families and country. 
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INTRODUCTION 
 
Dengue is a viral infectious disease transmitted via Aedes 
aegypti mosquito –an endemic insect commonly found in urban 
and suburban regions of tropical areas. Infected subjects are 
known to experience flu-like illness and are even likely to suffer 
from fatal complications, namely severe dengue1. Apparently, 
the disease frequency has globally increased with the number of 
reported cases originating from three World Health Organization 
(WHO) regions ranging from 2.2 million in 2010 to 3.2 million 
in 20151. Statistically, it seems that dengue is the most common 
in America, Southeast Asia and the Western Pacific regions with 
a total number of 1.2 million cases in 2008 and over 3.2 million 
ones in 2015. Recently, dengue impact has increased rapidly in 
Latin America, the Caribbean and Africa and even expanded to 
Europe1. Some estimates show the worldwide number at over 50 
million dengue infections annually with about 20 thousands 
deaths every year2. A staggering population of 3.9 billion people 
inhabiting in 128 countries are at risk of being infected with 
dengue3. The more regions become endemic, the more public 
funds national governments must invest to provide medical 
healthcare for the affected and prevent disease from spreading.  
 
However, the economic burden is not just about medical 
healthcare, approximately 60% of dengue treatment costs are not 
directly associated with healthcare expenditure4. Thus, such cue 
is the hidden threat to national economies due to the significance 
of the cost of informal care consumed by dengue. Informal 
caregivers who specialize in long-term care are known to look 
after certain types of patients such as elderly, the disabled, or 
those diagnosed with chronic disease which greatly hinders 
normal daily activities and personal hygiene maintenance. 
Often, a family member, friend or neighbor with close 
relationship to the patient might take up this position5. In many 

cases, caregivers decide to reduce their hours or accept lower 
paid jobs, others can find difficulty in returning to work or 
experience demotion, some have to retire earlier6. All these 
things mean a reduction in income. In addition, caregivers also 
incur extra expenses for example traveling, more laundry, diet 
foods, lodging and the like. A study in eight countries in 
America and Asia, indirect and OOP expenses accounted for 
34% of the total treatment costs in case of hospitalized patients7. 
In Mexico, an estimated average cost per non-fatal dengue 
patient was 1,327 US Dollar (USD) for hospitalized cases, in 
which included 143 USD and 174 USD for indirect and OOP 
costs respectively. The indirect cost per fatal-dengue patient was 
63,817 USD8. These figure emphasized the importance of 
determining the hidden cost related to informal care. Therefore, 
this paper describes the provision and economic value of 
informal care for dengue patients in Vietnam. 
 
MATERIAL AND METHODS 
Study site and participants 
 
A public provincial hospital in Cu Chi district of Ho Chi Minh 
city in southern of Vietnam – Cu Chi General Hospital –was 
chosen as the studied site due to the high rate of dengue 
infection in this district comparing to others of Ho Chi Minh 
City, as well as the hospital’s greatest capacity of over 1000 
patient beds in the area. 
 
At the studied hospital, data had been collected throughout 6 
months from October 2015 to March 2016. The survey 
participants were hospitalized patients with diagnosis of dengue 
by using International Classification of Disease, tenth revision 
(ICD-10TMcodes = A90-A91). Unenrolled cases were transferred 
patients or patients who did not follow the treatment plan...  
 



Tran Ngoc Yen Nhi & Vo Quang Trung / Int. J. Res. Ayurveda Pharm. 7(6), Nov - Dec 2016 

 

102 

A cross-sectional study was conducted with research sampling 
being based on the formula of Standley Lemeshow and 
colleagues9 and preliminary study with a sample size of 12 

patients10. As a consequence, the sample size was 166 patients 
in all ages. In the survey period, 168 patients were recruited.  

 

 
 

Figure 1: Number of informal caregivers 
 
Follow-up survey and data collection 
 
Figure 2 shows an overview of the study design.  
Data was collected from all studied participants via direct 
patient or caregiver interviews. A structured questionnaire 
whose content was assessed and pre-tested was administered to 
the study participants to obtain their information. In the follow-
up interview, survey was conducted within hospitalized days, 
investigators collected personal information of patients and 

caregivers (if any), and some questions related to the cost of 
dengue treatment. One week after hospitalization discharge, 
patients or caregivers would be called by investigators to 
provide information regarding expenses related to medical visits 
such as: means of transport, distance travelled (in kilometers), 
parking fees, lodging and food costs. We also collected 
information about workplace absence due to illness and normal 
activities.  

 

 
 

Figure 2: Study flowchart 



Tran Ngoc Yen Nhi & Vo Quang Trung / Int. J. Res. Ayurveda Pharm. 7(6), Nov - Dec 2016 

 

103 

Valuation method 
 
OOP and indirect costs were calculated with data from follow-
up interviews and analyzed with the use of Microsoft Excel 
2013. The loss of earning could be estimated by patients or 
caregivers’ salaries, or multiplying the number of days off by 
the GDP per capital in 201611. Transportation costs would be 
provided by personal interviews or converted into petro fees 
which were estimated by 0.10 USD per kilometer for 
motorcycle or 0.39 USD per kilometer for car. 
 
Transportation costs would be provided by personal interviews 
or converted into petro fees which were estimated by 0.10 USD 
per kilometer for motorcycle and 0.39 USD per kilometer for 
car. The expenses of transportation, lodging and food to obtain 
OOP costs were summed to obtain OOP costs. Means, standard 
deviations [SD]; minimum and maximum values were 
determined to use standard descriptive statistics to rate the 
average cost per dengue case.  
 
Ethics statement 
 
Ethical approval was given by the Biomedical Research Ethics 
Council at University of Medicine and Pharmacy, Ho Chi Minh 
City. Written informed consent was obtained from all 
participants before questionnaire survey. Some sensitive 
information is encrypted. The collected data is confidential and 
only used for research purposes.  
 
RESULTS 
 
Table 1 represents general information of patients with 
hemorrhagic fever (DHF) among the chosen 168 patients. This 
survey statistics coped with issues in terms of their age, gender, 
occupation, anamnesis of dengue and health insurance status. 
 
According to a random survey including a group of dengue 
patients with their mean age being 23.15 ± 13.29, participants 
was divided into 2 group including children (under 15 years of 
age) and adults (over 15). The proportion of the former was 
35.7%, while the proportion of latter nearly doubled with 64.3%. 
This proved that there was a correlation between age and the 
incidence of dengue as the greater age one gets, the higher 
chance of being infected. Even though children are more 
sensitive and have weakened immune system, adults are 
subjective about prevention as well as surrounding environment 
and infected factors. 
 
In term of gender, it is cleared that the percentage on the dengue 
for male and female had little disparity with 49.4% and 50.6% 
respectively. Therefore, the dengue fever does not depend on the 
gender, but on the lack of proper prevention.  
 
Base on the data of Table 1, the number of patients recorded 
with anamnesis of dengue accounted for approximate 7%, which 
reflected the possibility of dengue reinfection in previously 
infected subjects, despite the minority of said percentage 
comparing to the entire proportion of sample size. As there are 4 
variants of dengue, namely DEN 1, DEN-2, DEN-3 and DEN-4, 
individuals who were formerly infected with a type of said 
variants are yet to be completely immune from the remaining 
three or cross-infection caused by them. 
 
 
 
 
 

Table 1: Characteristics of surveyed patients 
 

 N=168 % 
Age 

Mean ± SD 23.15 ± 13.29 
≤15 60 35.7 
>15 108 64.3 

Gender 
Male 83 49.4 

Female 85 50.6 
Occupation 

Student 67 39.9 
Farmers 8 4.8 
Workers 55 32.7 

State officials 10 6.0 
Business 2 1.2 
Domestic 10 6.0 

Others 16 9.4 
Anamnesis of dengue 

Yes 12 7.1 
No 156 92.9 

Health insurance   
0% 42 25.0 

50% 7 4.2 
80% 105 62.5 
95% 4 2.4 
100% 10 5.9 

Loss of work-days Mean ± SD 
Patients 7.8 ± 2.9 

Caregivers 7.6 ± 2.1 
 
Table 1 displays an overview of the division in 3 groups of cost 
including direct medical cost, direct non-medical cost (OOP 
cost) and indirect cost. They were the componential factors of 
the total costs, of which the dengue treatment in Cu Chi Hospital 
acknowledged a statistics of 23,397.11 USD. 
 
After 6 months of survey. Specifically, indirect cost took the 
major proportion with 53.98% (12,630.62 USD) of the whole 
treatment course. Meanwhile, Direct cost value was 
considerably high with 33.85% (7,921.01 USD), and was 
followed by OOP cost with 12.16% (2,845.43 USD) that took 
12.16% of the total cost. 
 

Table 2: Types of costs of dengue treatment (N=168) 
 

 Direct 
cost 

OOP  
cost 

Indirect  
cost 

Total  
cost 

Cost 
(USD) 

7,921.07 2,845.43 12,630.62 23,397.11 

% 33.85 12.16 53.98 100 
 
Indirect cost 
 
Indirect cost was calculated with reference to the length of 
workplace/school absence due to illness. According to follow-up 
interview result, it was discovered that 7.8 days were the 
average period a dengue patient needed to recover, and 7.6 days 
needed their family spend on taking care of them. The estimates 
of the indirect cost per dengue case was 75.18 USD with its 
range from 15.27 to 203.75 USD, of which there were 51.00 
USD from direct patient time cost and the remaining 24.18 USD 
from caregiver’s. Regarding the two age groups involved in this 
study, their average indirect costs are not equal. Specifically, the 
indirect cost per child was estimated to be 93.09 USD, including 
47.60 USD for patient time cost and 45.49 USD born by 
caregivers. Meanwhile, the average indirect cost in adult cases 
was slightly lower in value with 65.24 USD in which patient and 
caregivers incurred 52.89 and 12.35 USD respectively. The 
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compared results of two groups showed that there were little 
differences between the time cost of a dengue child case and that 
of an adult (47.60 USD and 52.89 USD respectively) 
 
However, in term of caregiver time cost, the disparity was not 
negligible since the expense for child caring tripled that of adult 
per case due to children’s extensive need for supervision and 
care from parents/ caregivers at all time during their recovery 
from dengue. 
 

Out-of-pocket costs 
 
OOP expenses obtained from interviewed patients or caregivers 
were shown in Table 5. In total, it cost 16.94 USD per case for 
non-medical services, including 10.01 USD for patient’s food, 
4.56 USD for caregivers’ food and 2.37 USD for transportation. 
Meanwhile, the estimated mean for OOP costs in children was 
21.10 USD, mainly spent on food for patients and caregivers 
(10.48 USD and 8.46 USD respectively). The OOP payments 
per adult was slightly lower with 14.62 USD. 

 
Table 3: Indirect cost and OOP expenses of dengue treatment per patient or caregiver 

 
Indirect costs (USD) ≤15 years old >15 years old Total cost 

 Mean ± SD Mean ± SD Mean ± SD 
Caregivers time cost 45.49 ± 23.58 12.35 ± 27.90 24.18 ± 24.88 

Patients time cost 47.60 ± 17.35 52.89 ± 25.09 51.00 ± 22.72 
TOTAL 93.09 ± 36.39 65.24 ± 37.57 75.18 ± 39.39 

OOP payments (USD)    
Transportation 2.16 ± 2.57 2.48 ± 6.99 2.37 ± 5.81 

Food for patients 10.48 ± 3.82 9.75 ± 3.70 10.01 ± 3.75 
Lodging - - - 

Food for caregivers 8.46 ± 2.71 2.39 ± 2.84 4.56 ± 2.76 
TOTAL 21.10 ± 7.66 14.62 ± 9.94 16.94 ± 9.68 

 
SAMPLE OF QUESTIONNAIRE 

 
Patient Information 
1 Patient ID from hospital record    |___|___|___|___|___|___|___|___|___| 
2 Date of birth |___|___/___|___/___|___|___|___|  
3 Gender m  Male 

m  Female 
4 Date of admission |___|___/___|___/___|___|___|___|    
5 Date of discharge |___|___/___|___/___|___|___|___|    
6 Anamnesis of dengue m  Yes 

m  No 
7 Health insurance m  0% 

m  50% 
m  80% 

m  95% 
m  100% 

 
 

1 Before admission, did patient receive treatment for 
this illness somewhere else or buy any drug? 
(If patient visit OPD or ER in this facility but 
other illness, it exclude) 

m1. No (skip to4) 
m2. Yes 
m3. Refer from other hospital 
m4. Don’t know 

2 Those facilities as follow (multiple answer 
possible) 

m1. Over the counter  
m2. Private hospital or clinic 
m3.Admitting hospital  m OPD  m ER 
m4. Public hospital 
m5. Other (specify)……………………. 

3 How much did you pay for treatment before 
admission? 

m Total fee paid to facility 
|___|___|___|___|___| ___VND 
m Not paid; used health insurance 
m Paid; don’t known 

4 During treatment, how much did you pay for this 
admission? 
 

m Total fee paid to facility  
|___|___|___|___|___| ___VND 
m Not paid; used health insurance 
m Paid; don’t known 

5 After discharge, do patient rehabilitate or receive 
additional treatment?    

m1 Yes because of symptom                   ............................. 
m2. No)skip to 8( 

6 Those facilities as follows (multiple answer 
possible) 

m1. Over the counter  
m2. Private hospital or clinic 
m3. Admitted hospital m OPD m ER mward 
m4. Public hospital 
m5. Other (specify)……………………. 
 

7 How much did you pay for treatment after 
discharge?  

m Total fee paid to facility  
|___|___|___|___|___| ___VND 
m Not paid; used health insurance 
m Paid; don’t known 
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8 How much did you paid for transportation to get 
to those facilities? (Total cost; include your own 
vehicle and public vehicle; multiple answer 
possible)   

m1. Public vehicle 
|___|___|___|___|___| ___VND 
m2. Own vehicle; please determine cost for public vehicle 
|___|___|___|___|___| ___VND 
m3. Paid; don’t known 

9 How much addition cost does you and family 
member pay for buying meal? 

m Not paid 
mPaid |___|___|___|___|___| ___VND 
m Paid; don’t known 

10 Do you and family members have to pay for 
accommodation?  

m1. Not paid 
m2.Total paid |___|___|___|___|___| ___VND  
m3. Paid; don’t known 

11 Do you employ someone to take care of patient? 
(additional payment because of illness) 

m1. Not paid 
m2. Total paid |___|___|___|___|___| ___VND 
m3. Paid; don’t known 

12 Do you and family member stop working due to 
illness or to take care of patient?   

m1. No 
m2. Yes 

13 It someone leave from work, please give detail 
(multiple answer possible; 0.5 day for not full day)  
(If normally child have full-time nanny, it 
exclude) 
 

m1. Father       |___|___|  day  
m2.Mother      |___|___| day  
m3.Cousin 1    |___|___| day  
m4. Cousin 2    |___|___| day 
m5. Employee |___|___| day 

14 Ask a convenient time for interview within 7 day 
after the patient is discharged.  

Convenient time................................................. 
Phone number for next interview................................... 
Home/ office........................ 

 
DISCUSSION 
 
In this cross-sectional study conducted at Cu Chi General 
Hospital from October 2015 to March 2016, the OOP and 
indirect costs of a sample of patients hospitalized with diagnosis 
of dengue were estimated. The average age of the studied 
participants was 23.15 years old, in which adult patients took the 
major proportion. It is clear that the significant difference 
between children and adults randomly selected for the study 
could be recognizable. Proportion of adults suffering from 
dengue fever (64.3%) was on the rise and almost doubled that of 
children (35.7%), while previous it prevailed among children. 
For example another study in Can Tho province of Vietnam 
between 2006 to 2007, the percentage of adult patients among 
the surveyed was somewhat meager with only 17.4%12. 
Nevertheless this result also shows that the impact of dengue 
virus is mainly on adults rather than children. In 168 surveyed 
patients approximately 7% had a history of dengue. And the two 
groups with highest risk of susceptibility to dengue virus were 
students (39.9%) and workers (32.7%). Specifically, the 
proportion of adult patients without health insurance is 
negligible (3%), which suggests that awareness of people with 
health insurance has been enhanced more than in 2006 and 2007 
(43.8%)12. The high proportion in the case of using health 
insurance leads to the significant reduction of patient-paid 
dengue fever treatment costs in adults and thus, a relief in the 
direct economic impact on the income of their family.5.23 ± 
2.10 days was the average length of hospitalization in this stage 
of dengue, which shared a relative value with results presented 
in another study in Cambodia in 2009 (4.8 ± 1.6 days)13. The 
length of workplace absence due to illness in three stages: 
before, during and after hospitalization were all lower than their 
counterparts in the study in Pakistan in 2011 (Before: 1.79 ± 
0.97 versus 6.25 ± 4; During: 5.23 ± 2.10 versus 6.76 ± 5 and 
After: 3.64 ± 2.35 versus 18.89 ± 9)14. However, it was quite 
similar when compared with the study in Can Tho province with 
the treatment time in three stages were 2.5 ± 1.4, 6.0 ± 1.7 and 
1.2 ± 3.6 days respectively12. Consequently, total wages and 
self-employed income lost of dengue case amounted to 
12,630.62 USD summed at 12,630.62 USD which was mostly 
wasted expenses taking up to over 50%. Hence, the estimated 
average indirect cost was 75.18 USD, which was substantially 
higher than previous studies in Vietnam about dengue. For 
example, estimation in Can Tho province provided a lower 
statistics than our study with its value being 38.61 USD per 

case12, whereas the figure in Ho Chi Minh City being only 12.78 
USD15. Despite certain commons shared among said studies and 
ours in term of participants and enrolled cases, they did not 
include the time cost of patients that underestimated the 
economic impact of hospitalized cases. In contrast, the average 
indirect costs calculated in our study were much lower than 
those estimated for North America and the Caribbean countries 
conducted by Shepard and others, which was the study with the 
most thorough comprehension about the economic impact of 
dengue in America16. This difference was due the Vietnam’s 
conditions of being the lower-middle income country17, hence, 
loss of cost for a day off is much lower than its counterpart in 
high-income countries in the region and around the world. 
However, our calculations were comparable to those reported in 
Peru where hospitalized patients averaged 78.7 USD18, and 
closer to the findings in Cuba for patients who required 
hospitalization (86.01 USD per case)19. 
 
In accordance with our estimations about medical resource 
utilization, several researches coping with hospitalized dengue 
patients have as well come to the same conclusion about the 
OOP costs for a total 16-17 USD per case15, 20 and lower 
calculated for Cambodia averaged 9.5 USD13. Such finding was 
remarkable, despite the much higher figures in term of OOP 
payments for upper-middle income countries (Malaysia, 
Thailand) and high-income countries e.g. Singapore21 
discovered in other studies conducted in South East Asia. 
 
CONCLUSION 
 
Dengue is the leading cause of hospitalized cases in the South of 
Vietnam, but economic burden has not been fully evaluated 
despite it being one of the most crucial parts in the process of 
strategic planning for disease prevention. There have been 
records about studies targeting cost of dengue treatment, yet 
most of them focused specifically on direct medical costs. 
Furthermore, concerning the large proportion taken by medical 
care expenses in an entire treatment course, it would be a 
mistake to not mention the value of resources lost due to disease 
or consumed for caretakers, which are also the main causes of 
economic burden. Also, a considerable economic impact of 
informal care on families having dengue patients was found 
contributing to the in already substantial medical costs. 
However, several limitations, such as the paucity of information 
for further comprehensive evaluation and detailed understanding 
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about dengue’s impact on families’ economic status could also 
be detected in our study. Therefore, researches with similar or 
relevant surveyed issue give great sources of reference for 
dengue-related burdens scrutiny and comprehension. 
Nevertheless, the association between negative health effects 
and dengue care giving seemed impossible to be assessed. 
Additionally, the project and Cu Chi General Hospital shared 
the same common in the small sample size chosen for survey. 
Consequently, it is suggested that further researches with similar 
pattern and target should be projected on a national scale so that 
a nationwide – levelled comparison, as well as a complete 
synthesis about the cost of treating dengue in Vietnam, could be 
made. Since then, government could have a fully assessment of 
economic burden caused by dengue to prioritize strategies to 
control the illness as well as to invest and allocate funds for 
treatment and prevention of dengue fever.  
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