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Background: The COVID-19 pandemic forced policy makers to find solutions to protect hospitals from revenue shortfalls and provide high quality
of care for COVID-19 and other patients. In Thailand, hospitals have adjusted the hospital services arrangement to new normal hospital services
to prevent the spread of coronavirus while maintaining essential hospital services for non-COVID-19 patients.

Objective: To describe the COVID-19 patient flow and estimate the costs of the new normal hospital services implemented in six public hospitals
across Thailand.

Materials and Methods: The authors conducted a cross-sectional study to describe the COVID-19 patient flow in each participating hospital
between January and November 2020, representing the first wave of the COVID-19 outbreak in Thailand. Data were collected from hospital staff
interviews, hospital historical budget review, and hospital databases. The hospital costs of the new normal hospital services were estimated using
an activity-based costing approach from the provider’s perspective.

Results: The COVID-19 patients could access the new normal hospital services through three channels including 1) walk-in, 2) transfer from other
hospitals, and 3) active surveillance from communities. The ratio of costs of the new normal hospital services during the COVID-19 outbreak and
the normal situation were one to two times and one to five times for patients with mild infection admitted to secondary and tertiary care hospitals,
respectively, but one to three times for those with moderate-to-severe infection admitted to tertiary care hospitals.

Conclusion: The COVID-19 pandemic imposed additional costs to Thai hospitals. The magnitude of the incremental costs depended on COVID-19
severity and hospital level.
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Concern (PHEIC)®" and a global pandemic. Since
the detection of the first Thai COVID-19 case on
January 8, 2020?, the number of new COVID-19
patients kept rising®. Thailand declared COVID-19
as a dangerous communicable disease under the
Disease Control Act, B.E. 2558 in late February
2020, to intensify active surveillance and control the
disease®. The Ministry of Public Health (MOPH)
has also issued the safety guidance for patients and
health personnel®.

The new normal hospital services have arisen
to ascertain the high infectious control standard in
hospital departments during the COVID-19 outbreak,
including the inpatient department (IPD), which is
among the major functions of the hospitals. Measures
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Table 1. Characteristics of participating hospitals

Level of hospital Hospital Province Region No. of bed
CentralCentral Hospital (A) Sunpasitthiprasong Hospital Ubon Ratchathani North-east 1,188
CentralCentral Hospital (A) Saraburi Hospital Saraburi Central 700
General Hospital (S) Pattani Hospital Pattani South 504
General Hospital (M1) Sena Hospital Ayuthaya Central 208
Community Hospital (M2) Sansai Hospital Chiang Mai North 150
Community Hospital (F1) Panomprai Hospital Roi-et North-east 30

A=Advance level (excellence center); S=Standard level/specialize level (tertiary care); M1=Middle level 1/expert level (tertiary care); M2=Middle-level 2
(secondary care with >120 beds); and F1=First level (secondary care with 60 to 120 beds)

introduced to enhance the quality of infectious control
for IPD include the management of hospital service
congestion as well as hospital facility. Results of such
measure was reflected in a study that indicated that the
COVID-19 pandemic reduced hospital admissions®.

Owing to the massive investment and reduction
in the number of inpatient services to meet the new
normal requirement, the prospect of the increase in
the total costs per inpatient care may be inevitable.
The information about the cost of new normal
hospital services for IPD is essential, particularly
for the reimbursement purpose. Despite this, its
financial impact in the Thai hospital setting has
never been formally examined. The present study
aimed to describe the flow of COVID-19 patients
and estimate the costs of the new normal hospital
services implemented in six public hospitals across
Thailand.

Materials and Methods
Study design and data collections

The authors conducted a cross-sectional study
utilizing a mixed method approach to understand the
trajectory of hospital care and associated hospital
costs of suspected and confirmed COVID-19 cases
in six public hospitals in Thailand. The authors
randomly selected a list of participating hospitals
from three levels of hospital settings, central,
general, and community hospitals, as demonstrated
in Table 1. The authors interviewed hospital staffs,
reviewed hospital historical budgets, and obtained
retrospective utilization data from hospital databases
between January and November 2020, representing
the first wave of the COVID-19 outbreak in
Thailand.

The authors tracked the patient flow since they
arrived at each participating hospital until they were
admitted to the isolation room for patient under
investigation (PUI) cases and to the cohort ward
or airborne infection isolation room (AIIR) for
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the confirmed COVID-19 cases. The new normal
hospital services for IPD were defined as hospital
reactions to prevent the spread of coronavirus for
PUI or confirmed cases while maintaining essential
hospital services and protecting the health of health
care workers. A cost analysis of the new normal
hospital services was done by using an activity-based
costing®9 approach from the provider’s perspective.
The full hospital costs were composed of labor costs
(LC), material costs (MC), and capital costs (CC).
LC comprised of salary and other financial benefits
of the hospital’s staff. MC consisted of the costs of
materials used to provide services. CC were the costs
of buildings, construction, and equipment. Costs of
the services provided were identified, measured, and
valued in the present study and were retrieved from
the Thai Case Mix Center”.

Although the policy from the local administration
may somehow affect the costs of services, the main
costs were consistently driven by the national protocol
for COVID-19 cases management endorsed by the
Department of Medical Services, the Ministry of
Public health, Thailand®. In response to the variability
within the samples due to different local policies,
the authors provided the upper and lower bounds of
results in the present study, which represented the
range of output.

The present study was reviewed and approved
by the following Research Ethic Boards, 1) the
Committee on Human Rights Related to Research
Involving Human Subjects of the Institute for the
Development of Human Research Protection (IHRP),
No. 113-2563 and COA No. IHRP2020118, 2) the
Committee on Human Rights Related to Research
Involving Human Subjects of the Ethic Committee
of Sunpasitthiprasong Hospital, No. 055/63 5 and
COA No. 070/2563, and 3) the Committee on Human
Rights Related to Research Involving Human Subjects
of the Ethic Committee of Saraburi Hospital, No.
SRBR63-050 and COA No. EC051/2563
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Data analysis

The total costs of the hospital were categorized
with respect to the cost centers. The accounting
cost approach was employed to estimate LC, MC,
and CC. Top-down costing method was used in
the cost analysis, which consisted of four steps, as
follows, 1) cost center identification, 2) direct cost
determination, 3) indirect cost determination, and
4) total cost determination”. The authors estimated
the costs under three scenarios, 1) full capacity of
hospital preparation plan for COVID-19 patients,
2) actual services provided to COVID-19 patients
during the study period, and 3) only one patient or
none of COVID-19 patient admitted during the study
period. The authors estimated the ratio of full hospital
costs for those scenarios of new normal situation
relative to the full cost for a normal situation, or the
pre-COVID-19 pandemic period.

The unit cost of LC for scenario (1) and (2)
were estimated as shown in equation (1) and (2),
respectively.

Unit cost of scenario (1)

= LC/(number of preparation bed x 365 days) ---(1)

Unit cost of scenario (2)

= LC/(number of occupied bed x 365 days)  ---(2)

The unit cost of MC for scenario (1) and (2)
were estimated the same way as the unit cost of LC.
The unit cost of CC was estimated for all three above
mentioned scenarios and shown in equation (3), (4),
and (5), respectively.

Unit cost of scenario (1)

= CC/(number of preparation bed x 365 days) ---(3)

Unit cost of scenario (2)

= CC/(number of occupied bed x 365 days)  ---(4)
Unit cost of scenario (3)
= CC of full cost of the particular ward --(5)

The costs of new normal hospital services were
estimated regarding the confirmation of COVID-19,
either PUI or confirmed COVID-19 cases, and the
severity of illness as mild or moderate-to-severe,
according to the differences of their health needs.
The authors also performed subgroup analyses by
the hospital level.

The authors inflated all cost data to the base year
2020 using consumer price indices (CPI)®. All costs
were reported in US Dollar (1 USD=31.198 Baht as
of April 2021)19.

Assumptions for a costing study

1. Hospital costs were estimated based on the
annual patient volumes from each hospital.

2. MC was estimated based on health services
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Table 2. Number of PUI cases and confirmed COVID-19 cases
who were added to the participating hospitals

Hospital Total PUI  Total COVID-19  Total cases
Sunpasitthiprasong Hospital 64 4 68
Saraburi Hospital 103 5 108
Pattani Hospital 71 18 89
Sena Hospital 32 0 32
Sansai Hospital 104 3 107
Panomprai Hoapital 8 0 8
Total 382 30 412

PUI=patient under investigation

provided for patients in a normal situation but did not
include special apparatus such as the PPE that were
required during the COVID-19 pandemic.

Results
New normal hospital services

The present study showed that a suspected or
confirmed COVID-19 case could access care at
hospitals through three channels, including 1) walk-in,
such as screening at Outpatient Department (OPD),
Emergency Room (ER), Labor Room (LR) or Delivery
Room, 2) transfer from other hospitals, and 3) transfer
from active surveillance from communities. Table 2
reported the number of PUI and confirmed COVID-19
cases admitted to the six participating hospitals
between January and November 2020. The total
number of PUI and confirmed COVID-19 patients
were 382 and 30 cases, respectively. The number
of PUI cases admitted was the highest at the Sansai
Hospital, although these cases included Thai and non-
Thai patients, such as Chinese and Burmese. Sansai
Hospital is a community hospital level (M2) but at
that time, it was assigned to be a temporary facility
to accommodate a potential surge of COVID-19
patients, which was also known as a field hospital,
from the general Nakornping Hospital, in Chiang
Mai Province. Despite being a community hospital,
Sansai Hospital has the capacity to perform the RT-
PCR tests to detect genetic material of coronavirus.
There was no confirmed COVID-19 case at Sena
Hospital and Panomprai Hospital during the study
period.

Characteristics of the new normal hospital
services varied by the level of participating hospitals.
The Hospital’s capacity and network is reported in
Table 3. There were four tertiary care hospitals that
operated as a principal care facility, one secondary
care hospital level M2 was assigned as a field hospital,
and one secondary care hospital level F1 was used as

] Med Assoc Thai | Vol.105 No.11 | November 2022



Table 3. Hospital’s capacity and network

Hospital Type of patient Service network
PUI COVID-19 FH SQ CH

Mild Moderate Severe Mild Moderate Severe

Sunpasitthiprasong Hospital v v v v v v v v

Saraburi Hospital v v v v v v v

Pattani Hospital v v v v v v v v

Sena Hospital v v v v v v

Sansai Hospital v Refer Refer v Refer Refer

Panomprai Hoapital v Refer Refer v Refer Refer

PUl=patient under investigation; FH=field hospital; SQ=state quarantine; CH=community hospital

Table 4. New normal hospital services arrangement in participating hospitals

Hospital Service area Room type Services Services during Note
General V.LP. Negative Modified i:itr::;::‘ll outbreak
pressure AIIR
Sunpasitthiprasong Hospital 5% floor social security ward, 14 2 PUI/COVID
Prata-Prawor Building
Field Hospital New building PUI/COVID
Saraburi Hospital 5% floor ICU infectious disease 6 3 PUI/COVID
4" floor ICU infectious disease 12 PUI/COVID
3" floor V.I.P. social security ward 12 PUI/COVID
2" floor V.I.P. ward 12 Closed Buffer area
15 floor Cancer center Chemotherapy
Pattani Hospital 4% floor 5 2 PUI/COVID
3" floor 7 PUI/COVID
2" floor 7 PUI/COVID
1t floor 7 Rest area for
healthcare workers
Field hospital Provincial COVID
office building
Sena Hospital Internal Medicine ward for male 24 4 Closed PUI/COVID
ICU 12 2 PUI/COVID
Sansai Hospital 1= floor of the old building 28 6 Closed PUI/COVID
2" floor of the new building 12 PUI/COVID
5% floor of the new building 12 PUI/COVID
Panomprai Hoapital General V.L.P. ward 6 PUI Plastic separation
2 beds in general ward 1 COVID Plastic separation

AllR=airborne infection isolation room; ICU=intensive care unit; PUl=patient under investigation

a service point. According to the new normal hospital
services arrangement, Sena Hospital and Panomprai
Hospital modified their V.I.P. ward to be isolated
rooms for both PUI and confirmed COVID-19 cases.
Only Saraburi Hospital had an isolated ward for
infected patients and closed the whole floor to keep
a distance between an infectious ward and a cancer
ward to provide essential services for cancer patients
during the outbreak. Sansai Hospital modified its
old hospital building for the admission of PUI and
confirmed COVID-19 cases. Sunpasitthiprasong
Hospital used the new building for pediatric-patient

] Med Assoc Thai | Vol.105 No.11 | November 2022

to place together a cohort of COVID-19 patients.
Sunpasitthiprasong and Pattani hospitals served as
quarantine accommodations for arriving international
visitors due to proximity to the border. Table 4 shows
the new normal hospital services arrangement in each
hospital.

Costs of new normal hospital services

The estimated unit costs of the new normal
hospital services among six Thai hospitals are shown
in Table 5. The unit costs ranged from 0.35 to 585.97
and 4.04 to 578.72 USD for treatment of a PUI case
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Table 5. Unit costs of new normal hospital services, in an inpatient department (USD/bed/year)*

Hospital Unit costs in USD
PUI COVID-19
Mild Moderate-to-severe
No case Actual  Full capacity No case Actual  Full capacity No case Actual  Full capacity

Tertiary care hospitals

Sunpasitthiprasong Hospital (A) 88.08 73.49 366.88 88.08 73.49 366.88 89.30 379.38 1,517.11

Saraburi Hospital (A) 166.26 132.89 194.33 166.26 360.53 1767.03 166.26 981.72 1,767.03

Pattani Hospital (S) 0.35 585.96 585.96 0.35 585.96 585.96 0.35 423.90 659.40

Sena Hospital (M1) 168.24 147.34 294.31 168.24 147.15 294.31 105.96 254.15 507.82
Secondary care hospitals

Sansai Hospital (M2) 297.99 193.08 578.72 297.99 193.08 578.72 N/A N/A N/A

Panomprai Hospital (F1) 0.19 4.03 11.987 4.29 4.29 145.52 N/A N/A N/A

PUI=patient under investigation
*1USD=31.198 Baht as of April 2021

or a moderate-to-severe confirmed COVID-19 case
at tertiary care hospitals and secondary care hospitals,
respectively. Moreover, the unit costs ranged from
73.49 to 1,767.03 and 4.29 to 578.72 USD for
treatment of a mild confirmed COVID-19 case at
tertiary care hospitals and secondary care hospitals,
respectively.

Figure 1 demonstrates unit costs for three patient
groups by the hospital levels. The estimated unit costs
were dependent on the variable costs (MC) and the
semi-variable costs (LC).

Figure 2 illustrates the results from the sensitivity
analysis of the proportion of total costs for the three
scenarios. The proportion of total costs of the first
scenario, which was the hospital preparation plan, to
normal situation were 100% to 516.53%, 134.46%
to 516.53%, and 79.43% to 275.24% for PUI, mild
confirmed COVID-19, and moderate-to-severe
confirmed COVID-19, respectively. The proportion
of total costs of the second scenario, which was the
actual services provided, to normal situation were
118.62% to 516.53%, 83.90% to 198%, and 73.12%
to 270.54% for PUI, mild confirmed COVID-19,
and moderate-to-severe confirmed COVID-19,
respectively. The proportion of the total costs in the
third scenario, which was with no or only one case, to
normal situation were 0.08% to 100%, and 2.86% to
86.14% for tertiary care hospital and secondary care
hospital, respectively.

Discussion

The COVID-19 pandemic drives increasing
needs for health services. The new normal hospital
services are the measures that hospitals in several
countries have implemented to contain the spread of
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the coronavirus while maintaining hospital service
functions.

To the authors’ knowledge, this is the first
preliminary study that described the care pattern
and the hospital costs of providing the new normal
hospital services to COVID-19 patients who required
acute care in Thailand. The present study highlighted
that those hospitals must renovate the general wards
to accommodate PUI and confirmed COVID-19
cases. The hospital strategy to allocate buildings
and utilized space for PUI and COVID-19 cases has
become essential to determine the hospital costs.
Moreover, the deployment of medical personnel
for possible COVID-19 cases also considerably
affects the hospital costs. This is as the shift pay
would consequently increase when the hospital
administrators decide to provide on-call staff for all
departments ready for cases. In addition, the number
of PUI or confirmed COVID-19 cases admitted to
the hospital is another key driver of the hospital
costs. These findings are consistent with that reported
in the national"” and international studies!'*'?.
Another issue worth mentioning is concerning the
demands for hospital beds and needs for isolation to
prevent and control disease spreading were rapidly
increasing during the COVID-19 outbreak or the surge
capacity.

Three scenarios varied in the present study
sensitivity analysis. There was only CC for the third
scenario since the hospital preserved the area for
providing the new normal hospital services. The
variation of total unit costs among six hospitals were
explained by the size and useful life of the building.
It was 0.35 USD for Pattani Hospital since they used
only the fourth floor of the building, and the building

] Med Assoc Thai | Vol.105 No.11 | November 2022



Tull costs (USD/bed/year)

No case

Actual

Full capacity

No. of occupied bed

—@e— F1
PUI case
2,000
1,800
1,600

1.400

No case

ce@ee M1 M2 —e——S e—@e—A2 —e- Al

Actual Full capacity

No. of occupied bed

= O=Fl e M2 cc@ee )Ml =—emmi2 e Al

Mild confirmed COVID-19 case

2,000

Actual Full capacity

No. of occupied bed

@M1 =4S =G=A) . Al

Moderate-to-severe confirmed COVID-19 case

Figure 1. Characteristics of total unit costs for 3 patient groups (1 USD=31.198 Baht as of April 2021).

was old. The estimated unit cost was the highest for
Sena Hospital because it used the newer building and
reduced the number of beds from 14 to 2 beds to keep
the distance between patients. In addition, the patients
in ICU ward were moved to the other general ward
to preserve the area for PUI or confirmed COVID-19
cases. The present study findings are consistent with
the findings from Edejer et al who reported that costs
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of case management were the highest proportion at
18.59% to 54.1%, followed by costs of maintaining
essential services at 7.39% to 22.4%, and costs of
investigation, surveillance, and rapid response at 6.7%
to 18.3%9. Based on the other two scenarios, the
total unit costs were driven by the number of patients
admitted to the hospital. The ratio between cost of
the new normal hospital services during outbreak
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situation and normal situation were one to five times
and one to two times for PUI or mild confirmed
COVID-19 case admitted to tertiary care hospital and
secondary care hospital, respectively. However, the
ratio would be one to three times if the new normal
hospital services provided for PUI or moderate-to-
severe confirmed COVID-19 case admitted to tertiary
care hospital.
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Limitation

Results from the present study should be
interpreted with cautions due to the following
limitations. First, the hospital unit costs reported
in the present study may be underestimated as the
authors did not include all CC, MC, and LC. For CC,
cost of installment of durable articles for air changing
control and communication with patients such as
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intercom phone were not included. The authors
were unable to allocate these costs to the pandemic
due to limited details of when this equipment was
purchased. For MC, high-cost materials such as high
price medicines and PPE, were not included in the
present study because there was no patient admitted
at the participating hospitals at the time of the study.
In addition, some materials were provided as in-kind
contributions from other organizations, this limited the
ability to estimate their costs. For LC, costs of health
professional training, surge capacity of the workforce
for running the new normal works but not impact the
normal work, and other special compensation such as
risk allowance, were not included in the present study,
because the authors could not retrieve the detail of
the labor cost for running these activities. Second,
the present study was based on a small sample of six
public hospitals in Thailand. The study results might
not be generalizable to other settings. However,
the present study provided detailed descriptions of
services and associated costs, which can be used to
inform future pandemic responses. Future prospective
studies are needed to assess whether the costs of
the new normal services are dependent on hospital
location and patient characteristics.

Conclusion

The new normal hospital services implemented
to respond to the COVID-19 outbreak imposed
additional costs to public hospitals in Thailand. Based
on these studied scenarios, the costs to operate the new
normal hospital services depended on the severity
of COVID-19 and the level of hospitals. Findings
from the present study can be used to inform the
decisions makers regarding the financial impact of
implementing new normal services in other hospitals.
Furthermore, the results from this study could help the
insurance reconsider the value of the existing hospital
services for suspected or confirmed COVID-19 cases
for reimbursement.

What is already known on this topic?

Owing to the massive investment and reduction
in the number of inpatient services to meet the new
normal requirement, the prospect of the increase in
the total costs per inpatient care may be inevitable.

The information about the cost of the new normal
hospital services for IPD is essential, particularly for
the reimbursement purpose.

What this study adds?
The hospital service changed following the public

] Med Assoc Thai | Vol.105 No.11 | November 2022

health measures during the COVID-19 pandemic,
which were called the new normal hospital services.

The COVID-19 pandemic imposed additional
costs to Thai hospitals. The magnitude of the added
costs depended on COVID-19 severity and hospital
type.

The results from this study could help the
insurance reconsider the value of the existing hospital
services for suspected or confirmed COVID-19 cases
for reimbursement.
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