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Abstract

Diabetes is a chronic, metabolic disease characterized by elevated levels of blood glucose, which not only claims lives
and causes disability but also leads to a serious economic burden of diseases. The objective of this study was to estimate
the direct costs of diabetes treatment from the payer's perspective and to identify factors related to costs of patients in
central region of Vietnam. A cross-sectional descriptive study, and a method of estimating disease costs, were conducted
on 1059 diabetes patients being treated at Cam Le District Health Center — Danang city and Hue city Health Center, from
January 2022 to April 2023. This study shows that the total direct medical cost was 20.1 billion VND (68.6%), in which,
medication costs and subclinical costs accounted for a higher proportion than other costs, with the corresponding values
of 58.7% and 27.1%; non-medical direct cost was 9.2 billion VND (31.4%), in which the highest proportion was the cost
of meals (31.2%), travel expenses (21.1%) and the cost of dietary supplement (19.5%). Duration of diabetes,
hospitalization and complications were identified as statistically significant factors related to the cost of diabetes treatment
from the patient's perspective.
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Tém tit

Dai thao dudng 1a bénh chuyén hoa man tinh dic trung boi mire glucose mau cao. Bénh 1y nay khong chi gy tir vong
va tan tat ma con dan dén ganh nang kinh té nghiém trong cho nguoi bénh va gia dinh. Muc tiéu ctia nghién ciru nay 1a
udc tinh chi phi dleu tri truc tiép clia bénh di thao duong tir goc nhin cia nguoi chi tra va xac dinh mét so yéu t6 lién
quan tai khu vye mién Trung Viét Nam. Mot nghién ctru m6 ta cét ngang, phuong phap udc tinh chi phi bénh tat, da dugc
thuc hién trén 1059 bénh nhan tiéu duong dang diéu tri tai Trung tam Y té Quan Cim Lé —thanh pho ba Nang va Trung
tam Y té Thanh phd Hué, tir thang 1/2022 dén thang 4/2023. Két qua ghi nhan tong chi phi y té tryc tiép 1a 20,1 ty dong
(68,6%), trong d6 chi phi thubc va chi phi can 1am sang chiém ty trong cao hon so véi cac chi phi khac, v6i gia tri twong
(g 1a 58,7% va 27,1%; chi phi tryc tiép phi y té 14 9,2 ty ddng (31,4%), trong d6 ty trong cao nhét 1a chi phi an udng
(31,2%), chi phi di lai (21,1%) va chi phi cho thuc pham chirc ning (19,5%). Thoi gian mac bénh dai thao duong, viée
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diéu tri ndi tra va bién chimg dugc xac dinh 1a nhing yéu t6 ¢6 ¥ nghia théng ké lién quan dén chi phi diéu tri dai thao

dudng tir quan diém ngudi bénh.

Tir khéa: chi phi diéu tri, dai thao dudng, quan diém ngudi chi tra

1. Background

Diabetes is a chronic, metabolic disease
characterized by elevated levels of blood
glucose, which leads over time to serious
damage to the heart, blood vessels, eyes, kidneys
and nerves. The most common is type 2 diabetes,
usually in adults, which occurs when the body
becomes resistant to insulin or does not make
enough insulin. In the past 3 decades the
prevalence of type 2 diabetes has risen
dramatically in countries of all income levels
[11]. About 537 million people worldwide have
diabetes, the majority living in low-and middle-
income countries, and 6.7 million deaths are
directly attributed to diabetes in 2021, 1 every 5
seconds. Both the number of cases and the
prevalence of diabetes have been steadily
increasing over the past few decades [11]. The
number of people living with diabetes today is
fast approaching the prediction for 2030 and this
number is predicted to rise to 783 million by
2045.

Diabetes not only claims lives and causes
disability but also leads to a serious economic
burden of diseases. Diabetes caused at least USD
966 billion in health expenditure—-a 316%
increase over the last 15 years [4]. On average,
people with diagnosed diabetes have medical
expenditures approximately 2.3 times higher
than what expenditures would be in the absence
of diabetes [2]. In Vietnam, the prevalence of
diabetes is increasing at an alarming rate and has
almost doubled in the last ten years. Prolonged
hospital stay may affect household activities and
expenses. According to International Diabetes
Federation, spending related to diabetes in
Vietnam was an average of 162.7 USD/
patients/year in 2015, which was higher than the
average monthly salary at that time (150 USD).

Diabetes treatment is a long process,
requiring patient compliance. Economic
conditions have been shown to be a factor that
directly affects the quality of treatment.

Cost analysis is one of the medical economic
evaluation tools and provides useful information
for planning interventions and treatment for
patients. The study of cost analysis allows to
estimate all costs incurred due to illness or
condition including direct costs and indirect
costs. Studying the cost of disease was the first
economic technique to be applied in the medical
field. The basic purpose of a disease cost study
is to identify the categories, determine the cost
of each item, and the total cost of that health
problem [10].

The objective of this study was to estimate the
direct costs of diabetes treatment from the
payer's perspective and to identify factors related
to costs of patients in central region of Vietnam
from 2022 to 2023.

2. Methodology

A cross-sectional descriptive study, and a
method of estimating disease costs were
conducted on 1059 diabetes patients being
treated (inpatient and outpatient) at Cam Le
District Health Center — Danang city and Hue
city Health Center, from January 2022 to April
2023.

In this study, we focus on the cost of diabetes
treatment from the payer's perspective,
particularly the direct costs of an inpatient or
outpatient treatment course at the time of the
study. Total direct costs include direct medical
and non-medical costs. The direct medical costs
include the medication costs, cost of laboratory
investigations, cost of consultation and cost of
hospitalization. The direct non-medical costs
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include the transportation cost to hospital and
cost of food during the hospitalization. All the
relevant and necessary data was collected from
patient's treatment bill, interviewing patients or
patient caretakers. Data pertaining to the cost of
extra medications and administration devices
was collected from the patients (interviewing).

Observational data was analyzed to calculate
the average cost incurred throughout the
treatment process for a diabetic patient, based on
the total amount paid per patient compared to the
total number of patients, where the number of
outpatient treatment days with prescription
medication is 4 weeks and the number of
inpatient treatment days is calculated based on
the actual hospital stay of each patient.

Data was entered by Epidata 3.1 and
processed by SPSS 20.0. Descriptive statistics

(mean, median, and standard deviation) were
used to describe quantitative variables.
Multivariate linear regression analysis was used
to identify related factors.

3. Results

A total of 1059 patients were enrolled during
the study period. Out of 1059 patients, 501
(47.31%) were males and 558 were females
(52.69%); 43.25% were treated in Hue city
Health Center and 56.75% were treated in
Danang; 12.3% of patients had diabetes
complications and 13.7% were hospitalized. The
other demographic details such as age,
occupational status, family history, duration of
diabetes, BMI and co-morbidities were
summarized in Table 1.

Table 1. Demographic details of studied patients

Demographic details Amount (n) | Percentage (%)
Age 18 - 59 534 50.42
Mean: 51.5+4.3 > 60 525 49.58
i Income generation 612 57.79
Occupational Status - -
No income generation 447 42.21
Under weight (<18.5) 9 0.85
Body mass index Normal weight (18.5-22.9) 379 35.79
Over weight (>23) 673 63.55
- _ Yes 593 56
Family history of diabetes
No 466 44
) . <1 year 241 22.76
Duration of diabetes
>1 year 818 77.24
Hypertension 230 21.72
Ischemic stroke 35 3.31
. Cellulitis 10 0.94
Co-morbidities - -
Ischemic heart disease 27 2.55
Chronic renal failure 14 1.32
Urinary tract infection 7 0.66

The individual total direct cost components from the payer’s perspective (n = 1059) were

summarized in the Table 2.
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Table 2. The individual direct cost component from the payer’s perspective

Unit: million VND

Components of cost Average_ cost per % of total
patient cost
Total 18.98 + 2.65 68.6
Investigations/lab tests 528+1.3 19.1
. . Medication for diabetes 8.19+1.98 29.6
Direct  medical — —
cost Medl_cgtlon for  co-morbidity 8.1
condition 2.24 £ 0.51
Hospitalization 1.27£0.23 4.6
Doctor consultation 1.99 £ 0.02 7.2
Total 8.69 + 2.52 314
Meals for patient 3.07+£1.05 11.1
Direct non- | Travel expenses for patient 2.52 £ 0.81 9.1
medical cost Dietary supplement 2.1+£0.64 7.6
Meals for carer 0.66 £ 0.21 2.4
Travel expenses for carer 0.33+0.17 1.2

The average total direct cost per diabetes
inpatient  was  4,124,219+1,015,987VND,
outpatient was 612,597+154,931VND. The total
direct medical cost was 20.1 billion VND

(68.6%), in which, medication costs and
subclinical costs accounted for a higher
proportion than other costs, with the

corresponding values of 58.7% and 27.1%;
direct non-medical cost was 9.2 billion VND

(31.4%), in which the highest proportion is the
cost of meals (31.2%), travel expenses (21.1%)
and the cost of dietary supplement (19.5%).

The average total cost for the treatment of
diabetes with co-morbidities per patient was
found to be 6,154,397+2,157,679VND. Direct
medical cost reached 72.3%.

Table 3. Treatment costs from the payer's perspective according to the characteristics

Characteristics Average cost per patient p
Age 18 - 59 12.61+1.25
> 60 15.32 + 2.06 1.578
Male 19.65+0.79
Gender Female 1241+ 157 0.719
T Inpatient 413+1.01
Hospitalization Outpatient 0.6120.15 <0.001
Hypertension 5.15+2.15
Ischemic stroke 478 +5.67
e Cellulitis 6.57 £1.95
Co-morbidities Ischemic heart disease 3.25+1.14 0.127
Chronic renal failure 2.58 +1.58
Urinary tract infection 1.85+1.03
.. Yes 5.57 £2.05
Complications NoO 1312061 <0.001
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The relationship between treatment costs and patient’s characteristics was summarized in Table 3.
Out of 1059 patients, the patients who received inpatient treatment and had complications were found
to spend more health care costs compared with others.

Table 4. Multivariate regression analysis of factors related to diabetes treatment costs
from the payers's perspective

Characteristics Coef SE P> |z| 95%ClI

Age 0.6 1.2 0.21 -0.6-1.3
Occupational Status 18.1 30.5 1.51 -6.2 - 12.9
Duration of diabetes 21.1 17.3 0.025 0.9-55.3
Hospitalization 2.5 0.6 <0.001 1.6 -107.2
Co-morbidities 3.2 0.6 0.518 6.2 —32.7
Complications 60.2 24.2 <0.001 1.7-126

Multivariate regression analysis showed that duration of diabetes, hospitalization and
complications are factors related to treatment costs from the payers's perspective.

4. Discussion

The study was carried out on 1059 diabetes
patients, of which 13.7% were inpatients. The
average age of the study subjects was 51.5+4.3
years old, notably the proportion of patients
under 60 participating in the study was higher
than the elderly group. This distribution is
consistent with many recent records in which
diabetes is tending to younger people and is no
longer a health risk for the elderly [8, 9]. 77.24%
of patients in our study had been treated for
diabetes for more than 1 year. Diabetes is a
chronic disease and the treatment process is
always long. This is one of the reasons why the
diabetes treatment process can create a great
economic burden for patients and their families.
The most co-morbiditie is hypertension
(21.72%) and 12.3% had  diabetes
complications. This rate is lower than the
statistics of the Ministry of Health of Vietnam in
2022, more than 55% of diabetic patients have
complications, of which 34% have
cardiovascular complications, 39.5% have eye
complications. and neurological complications,
kidney complications 24% [3]. This difference
can be explained because our study was
conducted at the primary health care system,
which is a treatment facility for moderate and

mild patients. Most patients with severe
complications will be treated at higher levels of
health. However, the influence of comorbidities
and complications on treatment costs cannot be
denied.

The total direct cost of medical examination
and treatment of diabetic patients was recorded
at VND 20.1 billion and the direct cost outside
of medical examination and treatment was VND
9.2 billion; in which, the average cost for
outpatient treatment is 612,597+154,931 VND
and inpatient is 4,124,219+1,015,987 VND.
This result is higher than William R. Rowley's
prediction, by 2030, the average total cost of
diabetes treatment will be $96.9/year, of which
the direct health related cost is $73. and Non-
Medical Expenses $23.9 [8], higher than that
recorded in 2021 at Tien Giang General
Hospital, the average direct cost of outpatient
treatment of diabetes patients IS
726,477+502,813 VND for a medical
examination [5], higher than the research of
Nguyen Thi Anh Thu in 2021, in which the
average treatment cost per inpatient treatment is
2,081,000+1,131,000 VND [6]. It can be seen
that the cost of diabetes treatment is increasing
very rapidly, which is explained by the
development of new diagnostic and treatment



N.D.Quynh Anh, N.Song Hieu / Tgp chi Khoa hoc va Cong nghé Pai hoc Duy Tan 6(73) (2025) 110-116 115

strategies along with the rejuvenation of the
patient's age. Besides the undeniable impacts,
this development can entail many economic
consequences, namely an increase in the disease
burden.

Direct medical costs accounted for the
majority (68.6%) of the total costs, in which
medication and laboratory costs accounted for
the highest proportion, and hospitalization costs
accounted for the lowest proportion. Non-
medical direct expenses accounted for 31.4% of
the total costs, the most distributed was meals
expenses (31.2%), travel expenses (21.1%).
Similar results have also been observed in many
previous studies [1, 5, 7-9]. This is consistent
with the characteristics of chronic diseases the
most expensive costs are often related to
medications and testing. Remarkably, our study
recorded that many patients invested a large
amount of money for dietary supplement, with
the average cost at 2,100,000 + 640,000 VND,
accounting for 19.5% of the total direct cost non-
medical surveillance, and the highest value was
up to 36,000,000 VND. The behavior of using
dietary supplement to control blood sugar or
limit complications of diabetes is increasingly
common. However, if not controlled and quality
assured, this trend can create unpredictable
consequences for both physical, mental and
social health of patients.

In this study, the average total cost for the
treatment of diabetes with co-morbidities per
patient was found to be
6,154,397+2,157,679VND. Sadanandam Akari
et all had show that the average costs per diabetic
patient with and without co-morbidities were
found to be USD 314.15 and USD 29.91,
respectively. The average cost for those with
diabetic complications was USD 125.01 for
macrovascular complications, USD 90.43 for
microvascular complications and USD 142.01
for other infections. Out of USD 314.15, the

average total direct medical cost was USD
290.04, the average direct non-medical cost was
USD 3.75 and the average total indirect cost was
USD 20.34 [7]. Diabetes with co-morbidities
and complications are always a matter of
concern. Most patients with these diseases
require hospitalization and use specialized,
expensive treatment regimens. To optimize
treatment costs and ensure the best health for
patients, doctors need to control comorbidities
and minimize complications in diabetic patients.

Our study showed that duration of diabetes,
hospitalization and complications are factors
related to treatment costs from the payers's
perspective. Patients with diabetes for more than
1 year, receiving inpatient treatment and
complications tend to spend more on health than
the other group. Similar results were also
recorded [1, 2, 7-9].

Our study is a cross-sectional study, so it can
only describe the direct costs of a single expense
episode and does not provide an overall cost
picture. Further longitudinal studies are needed
to clarify the comprehensive picture.

5. Conclusion

Direct cost of diabetes treatment in this study
was relatively high. The cost of medication and
tests still accounts for the majority, but patients
tend to spend more money on functional foods
to support the treatment process. Some treatment
cost related factors are duration of diabetes,
hospitalization and complications. It is
necessary to control diabetes complications,
comorbidities and develop personalized
treatment regimens to improve treatment
efficiency and optimize costs.
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