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Abstract: Influenza is a malady related to the human respiratory system, and its influenza-like
illness (ILI) can cause an economic and social burden, especially among children and the elderly.
This study was conducted to estimate the cost of illness based on a social perspective of ILI
cases. A prospective study was conducted between February and March of 2016 in pharmacies,
private clinics at Khanh Hoa, Lam Dong, Tay Ninh, Dong Nai Province, and Ho Chi Minh City,
and Hospital of Tropical Diseases. Demographic and clinical information were collected by
face-to-face interview. Direct costs (e.g., diagnosis and therapeutics) and indirect costs (e.g.,
cost of day loss) are included as treatment costs. The average cost of treatment associated with
TLI was USS$ 88.09 per case for all age groups; direct non-medical cost was higher compared to
direct medical cost: 39.5% in pharmacies, 71.1% in clinics, and 64.2% in hospital. The indirect
cost was US$27.49 per episode. The average total cost for children below 14 years old was much
higher than that for the other age groups. The cost of illness of ILI was, therefore, the reason for
the economic burden of influenza patients and their families. This study provides a database for
future research and programs, and policies that can be adopted for influenza or ILI in Vietnam.
Keywords: influenza, influenza-like illness, economic burden, cost of illness, pharmacy, clinic,

hospital, Vietnam

Introduction

Influenza, or flu, is a malady related to the human respiratory system and is known
to be caused by the influenza virus. However, illnesses with influenza-like symptoms
are likely to be the result of several types of viruses, which doctors find difficult to
specifically match up with their corresponding sickness. Thus, such illnesses are
labeled as influenza-like illness (ILI). Flu is known to be considerably infectious and
mainly spreads through coughs and sneezes of an infected person. For many patients,
complications and sequelae are uncommon results of influenza and ILI. The onset of
symptoms caused by naturally acquired infection is generally fast with visible signs
of fever, chills, myalgia, headache, malaise, sore throat, cough — which rarely exceed
a time limit of 1 week! — muscle and joint pain and running nose. Influenza epidemics
are believed to be responsible for severe illness or mortality, especially in individuals
of high-risk groups and vulnerable subjects, for example, children, pregnant women,
and the elderly. Ceaseless evolution is a noticeable feature of influenza viruses. Hence,
humans with average immunity can be infected multiple times throughout their life.?
Moreover, influenza virus spreads not only via respiratory tract but also via body
contact between the healthy and the infected people (e.g., by shaking hands). Once
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infected with influenza, an individual will become immedi-
ately contagious, but will not be aware of the infection until
they develop symptoms the following day or up to 7 days
later. A flu epidemic on a national level with great number of
infected cases could last for several weeks.? The World Health
Organization (WHO) has estimated the annual worldwide
attack rate of influenza to be ~10—15%, which varies within
the range of 5-10% for adults and 20-30% for children.
Furthermore, the yearly epidemics are believed to cause
severe illness in ~3—5 million cases and deaths in ~250-500
million cases per annum, worldwide.? In the winter epidem-
ics of recent years, influenza-attributable deaths in England
and Wales (all causes, all age-groups) have been estimated
to be at an average of 12,000 per annum.* In the USA, 24.7
million cases of influenza per annum with an approximate
number of 31.4 million outpatient visits were recorded based
on 2003 population demographics.’

Influenza spreads rapidly around the world and creates
a considerable economic and social burden. The health
care-directed costs should be the first to be focused on. For
example, the predicted cost of the Australian health care
system for influenza/ILI was AU$115 million per annum.®
In the USA, medical costs totaled US$3,990 in 2012 for
inpatients and US$730 for emergency department patients.’
In Belgium, the average direct medical cost per case in 2014
was €51-53.% From a societal viewpoint, the total average
mean cost for physician-diagnosed influenza and ILI at pri-
mary care level in Germany in 2015 was €514 for adults and
€105 for children.’ ILI costs are not only direct medical cost
but also indirect cost of work days lost for both patients and
their family. So from a community perspective, society has
paid for influenza treatment and its related cost. For instance,
in Australia, of the mean ILI cost, AU$406 was due to loss
of work days, AU$102 due to health care visits, and AU$118
due to other factors such as medications and missed childcare
attendance. The average hours of work missed due to ILI were
13 work hours and 3 leisure hours per ILI.'® Meanwhile in
the US, the lost work hours that caregivers of hospitalized
children experienced was estimated at an average time span
of 73 hours, costing US$1,456. Caregivers of children who
were admitted into the emergency department and outpatient
clinics were reported to miss a large number of work hours
with 19 work hours (US$383) and 11 work hours (US$222),
respectively.’

The disease burden of ILI in most tropical and subtropical
countries has not been described adequately till date. Hence,
the aim of this study was to explore the treatment cost of ILI
and clinically diagnosed influenza from a social perspective.

Materials and methods

Case definitions

In this study, self-reported ILI was identified as fever with a
body temperature >38°C and with symptoms of either cough
or sore throat. Meanwhile, several of the subjects believed
that their illness was a common fever with symptoms of
cough and sore throat. Nevertheless, the said cases were not
eliminated.!!

Study design

This analysis focused on the cross-sectional cost of illness
(COI); data obtained from surveys conducted in Vietnam
were used to evaluate the cost per influenza or ILI episode.
COI study measures the economic burden of a disease for
a given period of time. From a social perspective, all costs,
regardless of cases incurred, are included. Thus, costs to the
health care service, to social services, to patients, and also
to the rest of the society in the form of production losses
are included.

Study population and sampling method
Vietnam has a tropical monsoon climate and an average
temperature of 24.3°C.'2 However, the climate tends to vary
considerably from place to place. The average annual tem-
perature is generally higher in the plains than in the plateaus
and higher in the southern parts than in the northern parts.
According to the General Statistics Office of Vietnam (2014),
the population of Vietnam is 90.7 million."

A sample of 15 pharmacies, 3 clinics, and 1 hospital
were involved in this study for the convenience of collecting
samples. A cross-sectional study was conducted to select ILI
impact data in March 2016 at Ho Chi Minh City and in the
4 provinces of Southern Vietnam: Khanh Hoa, Lam Dong,
Tay Ninh, and Dong Nai (Figure 1).

Calculation of sample size and sample
assighment

The sample size was calculated by calculating unidenti-
fied population. The minimum sample size can be calcu-
lated based on the following formula'* (simple random
sampling):

e 2 *N*p*(1-p)
> *N+22* p*(1-p)

Where N=the total population of Vietnam, p=the propor-
tion of patients with ILI symptoms, d=the rate of allowable
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Figure | Map of provinces surveyed for data collection in Southern Vietnam.

error, and z=the standard normal deviation at 95% CI (con-
fidence interval).

Using the aforementioned formula, the sample size
obtained should be equal to:

N 469353
N.d®+1 469,353.0.05) +1

=399.66

Where N=90,700,000 (total population of Vietnam in
2015),"* d=5% (allowable error). It should be reemphasized
that the sample size here is assumed based on random sam-
pling, and p=0.5 (used as a normal distribution of 50%).

To eliminate errors in the sampling surveys, the sample
size was increased by a factor of 110% to allow for lack of
follow-up and non-response. All factors were used based on

expert opinion. In total, it was anticipated that 440 partici-
pants would be surveyed in this study.

Data collection

Questionnaires were modified from World Health Organization
Manual for Estimating the Economic Burden of Seasonal Influ-
enza®® (Supplementary materials). All patients or their care-

givers were invited to participate in the survey, in which they
received a covering letter and questionnaires. All participants
were surveyed in health care facilities, where they received
treatment. The study included three steps and are as follows:

Step |:selection of participants and obtaining their
approval

The patient survey was administered by researchers, who
underwent 1-day training on the methods for data collection.
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They were responsible for data collection at pharmacies,
clinics, and outpatient department of a hospital. A group of
40 senior pharmacy students were selected and were allo-
cated to health care facilities, with 2 students per facility, to
interview the patients.

Each patient or members of their family were interviewed
for their knowledge on the illness and the relevant costs of
treatment of ILI symptoms. Afterward, the subjects were
divided into two groups based on their symptoms: ILI patients
or patients with ILI symptoms (one or more symptoms but not
ILI) based on the diagnosis of a medical doctor. All subjects
were enrolled from February to March in 2016 and completed
a registration form requiring demographic information.

Step 2: face-to-face survey

The interviews were conducted by a trained surveyor with
a focus on ILI patients. The collected information was then
divided into three parts.

e Part 1: General information of participant (age, gen-
der, area of residence, education, occupation, monthly
income, health insurance status, self-medication, qual-
ity of life, history of influenza, the day first symptom
appeared, and average members in the family).

e Part2: COI including treatment before admission, treat-
ment during admission, and treatment after discharge
(direct medical cost, direct non-medical cost, and indirect
cost).

e Part 3: COI for different age groups.

Step 3:follow-up telephone interview

An ILI patient or a caregiver was interviewed via telephone 7
days after the onset of illness for information about influenza
symptoms to estimate effective treatment, time required for a
patient to completely recover from illness, number of health
care visits, cost of treatment, meals (food that a patient and
caregiver ate during the treatment period), transportation cost
(Supplementary materials).

Characteristic of participants

This patient survey investigated the incidence of ILI on a
major scale of population with many constituent factors
(different genders, age, education levels, occupations, and
income) living in urban or rural areas in Vietnam. In addition
patients were selected in different health care centers such as
pharmacies, private clinics, and hospital, which were located
in either city or other provinces.

Medical care costs of ILI

Costs were divided into two categories: direct costs and
indirect costs. Direct costs were then divided into two sub-
categories: direct medical cost and direct non-medical cost,
in which the former included expenses such as on diagnosis
(e.g., radiology and laboratory), therapeutics (e.g., phar-
maceuticals, blood products, and intensive care therapies),
prescription, drugs, hospital services.

Additionally, the latter included cost of transportation,
meal, accommodation, and caregiver, who were also ques-
tioned about the uses and sources of time lost to take care
patients such as the number of days spent on doctor visits,
hospitalization stay or home care during the child’s illness
was used to account for the uses of caregivers’ time. For
caregivers, efforts were made to identify whether the time
lost was from work, school or college, or other activities.

Meanwhile, indirect cost was calculated by the cost of
lost days, about which ILI patients were to answer during the
interview. Depending on the individuals, the definition of the
“lost day” differed, for example, personal leave at work for
employed individuals and absent school days for students
or preschoolers (kindergarten/childcare center goers). The
indirect cost of an individual is calculated as the daily income/
expense multiplied by the lost days due to illness.

Methods of cost calculation (direct and

indirect costs)

Specifically, on national-level scale, the summation of costs
of every influenza case is likely to result in economic impacts.
Total economic impacts were calculated by total direct cost
plus total indirect cost. To be more specific, such impacts
were the results of the summation between direct medical
cost, direct non-medical cost, and indirect cost.

Statistical analysis

Several aspects of resources, utilization rates, and costs for
each case were calculated. Estimates within each outcome
differed by age group in pharmacies, clinics, and hospital.
Microsoft Excel 2010 was used to calculate the data and
Adobe Photoshop software to edit Figure 1.

Ethics statement

Written informed consent was obtained from adult partici-
pants and from parents or guardians on behalf of children
participants during the study and before specimen collection
and questionnaire survey.
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This study was carried out with the approval of the
Biomedical Research Ethics Council at the University of
Medicine and Pharmacy, Ho Chi Minh City, Vietnam.

Results
Overview of patient demographics who
were surveyed in various health facilities

in Vietnam

In total, 658 participants with ILI were surveyed in 2016;
information regarding their age, gender, area of residence
(rural/urban), education, occupation, income per month,
self-medication, vaccination, history of influenza, and aver-
age number of family members of the surveyed subjects are
shown in Table 1.

Among the total patients surveyed, 456 were surveyed at
pharmacies, among whom most were adults (25-64 years)
(n=283; 61.8%). Meanwhile, those surveyed at clinics and
the hospital were mainly children (92.1% in clinics and
74.5% in the hospital). The number of senior patients (>64
years) accounted for negligible proportions with only 16
cases (3.5%) in pharmacies, 1 case (2%) in hospital, and no
patient in private clinics.

As shown in Table 1, the ratio of men and women
interviewed was even. Specifically, the number of females
interviewed was 269 (59.0%) in pharmacies, 91 (60.3%) in
clinics, and 23 (45.1%) in hospital. Regarding the area of resi-
dence, most patients lived in rural, especially those who were
surveyed at pharmacies (n=284; 62.3%) and clinics (n=100;
66.2%). Apart from these, most patients surveyed in hospital
lived mainly in cities (n=35; 68.6%). In addition, the average
number of family members who took care of the patients in
three groups was 4.2. Table 1 also shows that the mean income
of the interviewed patients was US$208.2, with which most
of the patients felt economically safe. For instance, at phar-
macies, 231 out of 275 patients had incomes below US$250
per month and were satisfied with their incomes; similarly,
the number of patients satisfied with their income was 130
out of 135 in clinics and 34 out of 37 in hospital. Meanwhile,
patients with high incomes (>US$700 per month) also felt
satisfied: 10 out of 12 patients at pharmacies and 100% of
patients in clinics with incomes above US$700 were satisfied.

Among the 658 patients, students and kindergarten chil-
dren were found to be in higher numbers than the others,
with their population being 178 and 147 people, respectively.
Among the patients surveyed at pharmacies, students have
the highest proportion (n=105; 3.0%) followed by laborer/
employee (n=96; 21.1%), or private employee (n=96; 21.1%).
On the contrary, in clinics and hospital, the majority of

patients were kindergarten children and accounted for 55.6%
(n=84) and 62.7% (n=32), respectively, compared to the
total population. A significant difference in the number of
patients belonging to different education levels was noted
and reported. Most of the patients were illiterate (n=158),
followed by high school students (n=137) and students with
a bachelor degree and above (n=111). High school students
interviewed at pharmacies (n=126; 27.6%) were the largest
number of patients interviewed, followed by illiterate patients
in clinics (n=102; 67.5%) and hospital (n=27; 52.9%). The
first symptoms appeared in an average of 3 days. Out of the
total 456 patients interviewed at pharmacies, 171 (37.5%)
had not had influenza in their lifetime until now. Otherwise,
the numbers of patients who did not have a medical history
regarding ILI were 82 (54.3%) in clinics and 30 (58.8%) in
hospital. In summary, nearly half of the 658 patients who were
interviewed indicated that they had previously had influenza.
The mean duration of latest ILI noted in pharmacies, clinics,
and hospital was 3.6, 3.1, and 3.2 weeks, respectively, and
the overall mean duration was 3.4 weeks. From these data,
we emphasize that most patients were not vaccinated and had
no self-medication before. For example, at pharmacies, the
number of patients being not vaccinated was 442, whereas
modestly lower than that, 318 people were treated without
self-medication. These figures in clinics were significantly
smaller: 115 and 79 patients, respectively.

COl of ILI and diagnosed influenza

Total COI of ILI in pharmacies was predicted to be
US$26,446.38 in March 2016 (US$1 =21,892 Vietnam Dong
[VND]) (Table 2).!* The mean cost per patient was US$58.00
ranging from US$2.41 to US$558.84 and the medium cost per
patient was US$41.82. The total cost included nearly equal
percentage of total direct cost and total indirect cost, of which
49.4% was total direct cost and 50.6% was total indirect cost.
In reference to the components of different costs, the main
component in direct cost was direct non-medical cost which
took up a percentage of 39.5% in the total cost.

In clinics, the total cost of treatment for ILI patient was
US$23,985.20. The total cost consists of total direct and total
indirect costs. A significant difference was found between the
total direct and total indirect costs. The total direct cost was
US$20,059.17 and accounted for 83.6%, whereas the total
indirect cost was only US$3,926.03 and accounted for 16.4%.
Of'the total cost, nearly 12.6% of the cost was direct medical
cost, whereas 71.1% was direct-non medical cost. Thus, the
average cost of treatment for ILI patient was US$158.84 and
the median cost per case was US$108.42. Differences were
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Table | Demographics of the surveyed subjects

Characteristic Pharmacy Clinics Hospital Total
n=456 % n=151 % n=51 % n=658
Age (years)
Mean + SD 33.8+174 6.1+4.3 12.4£13.6 25.8+19.4
0-14 62 13.5 139 92.1 38 74.5 239
15-24 95 20.7 12 79 6 1.8 113
25-64 283 61.8 - - 6 1.8 289
>64 16 35 - - | 2.0 17
Gender
Male 187 41.0 60 39.7 28 54.9 275
Female 269 59.0 91 60.3 23 45.1 383
Area of residence
Urban 172 377 51 338 35 68.6 258
Rural 284 623 100 66.2 16 314 400
Education
llliterate 29 6.4 102 67.5 27 529 158
Primary school 40 8.8 34 225 9 17.6 83
Secondary school 63 13.8 4 2.6 6 11.8 73
High school 126 27.6 7 4.6 4 7.8 137
College 93 20.4 2 1.3 | 2.0 96
Bachelor degree and above 105 23.0 2 1.3 4 7.8 11
Occupation
Student 105 23.0 58 384 15 29.4 178
Agriculturist 20 4.4 - - - - 20
Labor/employee 96 21.1 | 0.7 | 2.0 98
Public employee/state enterprise 44 9.6 3 2.0 | 2.0 48
Private employee 96 21.1 | 0.7 - - 97
Housewife 24 5.3 - - | 20 25
Unemployed 3 0.7 - - | 20 4
Kindergarten student 31 6.8 84 55.6 32 62.7 147
Other 37 8.1 4 2.6 - - 41
Income per month (US$)
Mean + SD 225.8+199.8 168.6194.9 167.8+124.4 208.2+177.8
<250 275 60.3 135 89.4 37 725 447
250 to <400 125 27.4 8 5.3 8 15.7 141
400 to <550 43 9.4 6 4.0 5 9.8 54
550 to <700 | 0.2 | 0.7 | 20 3
=700 12 2.6 | 0.7 - - 13
Satisfied with their quality of life and income
<250 231 50.7 130 86.1 34 66.7 395
250 to <400 17 25.7 7 4.6 7 13.7 131
400to- <550 39 8.6 6 4.0 5 9.8 50
550 to <700 | 0.2 | 0.7 | 2.0 3
=700 10 22 | 0.7 - - I
Self-medication
Yes 138 303 72 47.7 29 56.9 239
No 318 69.7 79 523 22 43.1 419
Vaccination
Yes 14 3.1 36 238 7 13.7 57
No 442 96.9 115 76.2 44 86.3 601
History of influenza
Yes 285 62.5 69 45.7 21 41.2 375
No 171 375 82 54.3 30 5838 283
Had for weeks 3.6 3.1 32 34
Appearance of first symptoms (days) 27 37 35 3.0
Average number of family members 42 4.1 4.1 42
428 submit your manuscript ClinicoEconomics and Outcomes Research 2017:9
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10.81-81.70
1.52-197.94
26.25-557.25

9.52-472.67
24.73-511.57

18.75

63.63

Median Range
18.27

119.74 83.89

27.79
147.53 93.39

Mean
25.05
94.69

%COI
17.0
64.2

|
18.8
100.0

Hospital
1,277.44
4,829.44
6,106.88
1,417.09

Cost

108.42-1,640.28 7,523.97

77.74-1402.32
88.24-1,612.88
18.27-164.44

6.38-416.11

Median Range

10.71
77.74
18.27
108.42

132.84 88.24

Mean
19.97
112.87
26.00
158.84

%COI
12.6
71.1
83.6
16.4
100.0

Clinics
Cost
3,015.86
17,043.31
20,059.17
3,926.03

2.41-558.84 23,985.20

0.27-212.40
0.91-446.01
1.34-484.84
0.76-532.91

10.44
15.81
18.27

Mean Median Range
2.85

5.78
2291
28.67
29.33
100.0 58.00 41.82

%COI
5
50.6
Abbreviations: ILI, influenza-like iliness; COI, cost of illness.

9.9
3
49.4

10,446.98
13,072.60
13,373.78
26,446.38

Pharmacies

Cost
2,625.62

Table 2 Cost of illness of ILI in 2016 (US$)

Direct non-medical cost

Cost components
Direct medical cost
Total direct cost

Total indirect cost

Total cost

observed for costs among individual patients. The highest
cost per case was US$1,640.28, which was above 10-fold
higher than the lowest cost per case (US$108.42).

The total cost of treatment at a hospital was US$7,523.97
which was combined by total direct cost (US$6,106.88)
which accounted for (81.2%) and total indirect cost
(US$1,417.09) which contributed about 18.8%. Of the total
direct cost of US$6,106.88, US$4,829.44 was spent on direct
non-medical cost and the remaining on direct medical cost.
The results showed that the mean cost for each ILI patient was
US$147.53 and the median cost was US$93.39. In contrast
to the lowest cost per case (US$26.25), it was noticed that
the highest cost was much higher with US$557.25 per ILI
case. Comparison of direct costs among different components
showed that the mean direct non-medical cost (US$94.69)
was higher than the mean direct medical cost (US$25.05).

Of the three areas surveyed, the cost of ILI was found
to be the lowest in hospital (US$7,523.97) and highest in
pharmacies (US$26,446.38). Furthermore, the total direct
cost was highest in the clinics (83.6%) and total indirect cost
in pharmacies (50.6%) compared to other factors. The lowest
mean cost per case was observed in pharmacies (US$58.00).
In contrast, each ILI patient in clinics spent ~ US$158.84.
Comparison of the costs in pharmacies, clinics, and hos-
pital showed that the median cost spent by those in clinics
(US$108.42) was significantly higher than that spent by
others in hospital and clinics. Moreover, the range of total
cost in clinics also varied from the lowest (US$108.42) to
the highest (US$1,640.28).

COl for different age groups

As can be seen from Table 3, the mean age = SD of patients
interviewed in the pharmacies, clinics, and the hospital was
33.82417.44 years, 6.1014.35 years, and 12.41+13.63 years,
respectively. Regarding the age of patients in each health
facility, most patients at clinics and hospital were less than
14 years, accounting for 92.1% and 74.5%, respectively.
Meanwhile, most patients at pharmacies were adults (62.1%).
Table 3 also shows that there were no patients >25 years old
in clinics, and there was only one senior patient older than
64 years in hospital.

In general, patients (0—14 years) who underwent treatment
at clinics had the highest COI with US$160.36 per case,
ranging from US$29.82 to US$1,640.28. However, patients
aged between 15 and 24 years who underwent treatment in
pharmacies had the lowest COI with US$45.33 per patient,
ranging from US$4.22 to US$310.51. In other respects, there
was a high difference in the total costs that patients aged from
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Q83 25 to 64 years old had to pay: the lowest cost was US$2.41
EI Er § while the highest cost was US$558.84 per patient.
ﬁ § § Of the 456 ILI patients interviewed in pharmacies, 283
oot patients were 25—64 years old and 95 patients 15-24 years
go § 23 old. In pharmacies, the COI differed for different age groups.
e -Xge The mean cost of treatment for patients below 14 years
c was the highest (US$77.44), whereas the cost for other age
g % g § g § groups ranged from US$45.33 to US$58.81. The median
= z - ® =~ cost of treatment was also highest (US$52.68) for patients
; £ - © o below 14 years, whereas it was lowest (US$29.11) for patients
Sle ¥ ==3 who were 15-24 years old. Otherwise, patients aged from
2 25 to 64 years old had the widest range of treatment cost
3 :_;’I (US$2.41 to US$558.84).
g"' = Only one patient below 24 years chose a clinic to treat
T ®|ER 00— their illness. Furthermore, majority of the patients were
D o children below 14 years (139 out of 151 patients), whose
% § mean expense was US$160.36. On the contrary, the expense
a é g of patients aged from 15 to 24 years was US$141.22 (range:
- from US$47.92 to US$354.32). Children below 14 years had
e g _ the highest median COI (US$108.68) and the widest range
E g E - of ILI cost (US$29.82 to US$1,640.28).
Most of the patients in hospital were children below 14
;g 89 years (38 out of 51 total patients) and the cost of treatment
b S = Lo was US$160.47 per case. The mean cost of treatment for
c patients aged 15-24, 25-64, and >64 years was US$89.08,
g ':3 é o US$136.62, and US$72.06, respectively. The median cost
of treatment for ILI patients below 14 years, and 15-24 and
3 :;.": 25-64 years was US$114.75, US$74.40, and US$70.69,
5 o\° E S o - respectively. The cost of treatment varied more for children
below 14 years, which ranged from US$26.25 to US$557.25.
535
_ _| 82g=° Discussion
5 % EI ﬁl :,I- s This study is a pioneer research in Vietnam that gives a compre-
ILIZ, - Ty hensive view of the features and costs of treatment of both ILI
g go g=-n e and clinically diagnosed influenza in four age groups: children
= & 3X3¢T (0-14 years), youth (15-24 years), adults (25-64 years), and
g g elderly (=64 years). The present survey found that in pharmacies
i ° Az ¥ adult patients were found to be mostly affected by ILI as there
§° z ReEFS were 283 cases in March 2016. Meanwhile, in both clinics and
g 5 § @ — hospital, children were mainly affected, with their population
ES (VAP Q9 m in the said places being 139 and 38, respectively. Besides, over
E 8 T half of the 658 patients who were interviewed indicated that
g é _"_: they have had influenza at least once in their lifetime.
5| = § e D e This study also found that the ratio of males and females
g2 * Rlmw o= with incidence of ILI was not even. In fact, the total number
x % 2 of women interviewed was generally lower than that of men:
% ;I 3 'g <33 269 females out of the total 456 interviewees in pharmacies,
Sl@ AL I 91 out of 151 in clinics, and 23 out of 51 in hospital. In
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addition, the majority of subjects were female (58.2%) with
amean age of 25.8 years applied for all feminine interview-
ees in pharmacies, clinics and hospital. In addition, out of
the 658 patients, 57 were vaccinated for influenza. Similar
to this study, Keech et al included only 55% of females in
their study with a mean age of 34.2 years, and out of the
411 participants enrolled, only 11 had been reported to be
vaccinated for influenza.!’

Another fascinating discovery showed that urban resi-
dents were known to experience ILI more than their rural
counterpart due to the dense population and degraded air
quality in big cities. Consequently, contagiousness and trans-
mission of influenza was likely to be more rapid in big cities
compared to the rural areas. Hence, the morbidity was likely
to be high in urban regions.'® Nevertheless, throughout this
survey, the percentage of patients in rural areas appeared to
be higher as they had ideal conditions to attend the survey.

Of the 658 patients, the number of students and kin-
dergarten children accounted for 178 (27.1%) and 147
(22.3%), respectively, which was higher compared to other
age groups. And most of the patients also were illiterate
(158/658), high school students (137/658), and those with
bachelor degree and above (11/658). In an occupation analy-
sis carried out in South China in 2007, it was found that
preschool children and students suffered the most from ILI
with their incidence rate per annum of 42.08% and 10.73%,
respectively. Furthermore, it is believed that education level
plays a role in the transmission of ILI, as the annual ILI
incidence would likely decrease with an increase in educa-
tion with a maximum value of 44.2 cases per 100 people
in preschool children and a minimum value of 3.18 cases
per 100 people in individuals having a bachelor degree or
higher education.!!

Average cost associated with ILI was US$88.09 per
case. But a study conducted in Hong Kong showed the
average cost to be US$36 per ILI episode.”” Moreover,
this study shows that direct costs contributed in a different
way to the total COI compared to indirect costs in different
health care centers (e.g., pharmacies, private clinics, and
hospital). At pharmacies, indirect cost was higher than the
direct cost, whereas in clinics and hospital, a contrast result
was found. This might be due to the fee that patients have
to pay in clinics and hospital such as for a laboratory test or
pharmaceuticals required to treat severe symptoms. Results
obtained from all the three areas surveyed show that direct
non-medical cost was dominant compared to direct medical
cost, accounting for 39.5% COI in pharmacies, 71.1% in
clinics, and 64.2% in hospital.

Indirect cost was calculated by the cost of day loss
caused by illness. According to this study, indirect cost was
US$27.49 per episode, which was calculated considering
the total number of patients. But taking into account each
individual study area, the average cost was calculated to be
equal to US$29.33 per case in pharmacies, US$26.00 in clin-
ics, and US$27.79 in hospital. Based on the results of this
study, it has been concluded that the value of direct medical
cost was US$10.51, whereas a study in South China showed
that the direct medical cost of ILI patient was US$22.69.!"!

Regarding age groups, the average total cost for children
under 14 years old was much higher than that for the other
age groups. The mean cost of treatment for children under
14 years old was US$77.44 in pharmacies, US$160.36 in
clinics, and US$160.47 in hospital. Moreover, a twofold
increase in the mean and median values of COI was observed
for clinics and hospital compared to pharmacies. Besides, the
average total cost per episode was US$138.87 for children
and US$59.11 for adults. As a matter of fact, it is important
that measures to control and prevent influenza cases should
be adopted in Vietnam with a special focus on children. By
contrast, Ehlken et al’s study in Germany showed that the total
average mean cost per episode was estimated to be €105 for
children and €514 for adults.’

The limitations of this study were, firstly, the short
survey period and inappropriate time of the study (i.e., the
emergence of influenza pandemic was rare at the time of the
study). Therefore, the result might not accurately reflect the
situation of influenza in Vietnam. Secondly, the survey was
only conducted in Southern Vietnam. Thus, the results are
not to be used to evaluate the overall situation of Vietnam.

Conclusion and limitations

This study has attempted to show the economic impacts that
ILI and clinically diagnosed influenza are likely to have on
society. The results clearly show that the COI was the rea-
son for the economic burden of influenza patients and their
families. Furthermore, this study provides a database for
future research, programs, and policies that can be adopted
for influenza or ILI in Vietnam. This study clearly emphasizes
that the burden of influenza could be deterred if the efficiency
or the coverage of influenza vaccination is enhanced.

This study has some limitations. Some health facilities
and patients refused to participate in this research due to
their privacy. Even though the database is large, it would not
represent the entire Vietnamese population. In addition, the
database would be more precise if the duration of the study
covered the flu season.
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