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Background: According to the protocol established by the interdisciplinary team, patients with cleft lip and cleft palate (CLP) need
to undergo surgery in order to experience to good treatment outcomes. However, some medical expenses are incurred during this
process.

Objective: To examine the costs related to surgery as compared to the compensation received according to the diagnosis related
groups (DRG).

Materials and Methods: A descriptive study was conducted using the medical records of the patients with CLP, who had received
treatment at the Tawanchai Center (KKU Cleft Center). The data was collected for 3 months and included general information, the
details of the surgery, and the costs. Afterwards, the collected data was analyzed using percentages, means and standard deviations.

Results: It was found that there were 93 patients had undergone the surgery, and 56 of them had been males (60.22%). The number
of patients (percent) receiving Cheiloplasty, Palatoplasty, cleft lip and nose correction, and closure fistula had been 93 patients
(100%), 90 patients (100%), 24 patients (25.81%), and 15 patients (16.13%), respectively. Each of the treatments had average costs
at 12,515 baht, 16,229 baht, 14,895 baht and 20,315 baht, respectively. Fifty four patients, which was considered as the highest
number, had undergone the surgery twice (58.06%) and 1 patient had undergone the surgery 6 times, which indicated the highest
frequency (1.08%). The costs of the surgery were compared with the allocated financial support (84.56%) according to DRG. The
payment rate was 9,000 baht per 1 relative weight (AdjRW).

Conclusion: The average costs of a closure fistula procedure were higher than the average costs of Cheiloplasty and Palatoplasty.
84.56 percent of the patients had been allocated with financial support according to DRG. The proper payment rate was 10,643 baht
per 1 AdjRW.
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CLP is the fourth most common neonatal disability
found in newborn babies, which means a rate of about 1 per
600 of surviving newborn babies(1). The incidence of cleft
palate in Thailand was found to be 1.1 per 1,000 persons(2)

and is likely to remain stable. The incidence rose to 2.49 per
1,000 newborn babies(3), which is considered to be the highest
incidence of cleft palate in Thailand and in the world. In
addition, the incidence of cleft palate in surviving newborn
babies was 1.62 per 1,000 births(4).

Currently, hospitals receive medical compensation
from the National Health Security Office (NHSO) in
accordance with the DRG. The service cost or unit cost was
calculated using an AdjRW, which is the key statistic of DRG
and DRG payment. The AdjRW is a set of numbers, which
the health care centers receive and which are in agreement
with the health insurance fund. It is calculated from the average
costs of treatment for certain groups of patients with a disease
compared to the average cost of treatment for all patients
with the disease. The AdjRW was adjusted, which means
that the length of stay in hospital is related to the treatment
costs of patients for each group of diseases(5). Therefore, to
know the charged costs after several changes to the costs, it
is necessary to study the service costs in order to plan the
care, which could contribute the best benefits for the patients
and for the organizations.



Type of the surgery Total                          Charged cost                                    AdjRW

Patients     Total Mean       SD     Total   Mean     SD

Cheiloplasty       93 1,163,920 12,515    3,659 120.2201 1.2927 0.3678
Cheiloplasty       66*     792,019 12,000    3,071    80.3432 1.2173 0.2749
Cheiloplasty with primary       28*     371,901 13,282    2,812    39.8769 1.4242 0.3799
nose correction

Palatoplasty       90 1,460,579 16,229    5,441 132.9545 1.4773 0.5528
2 flap palatoplasty with       41**     655,069 15,977    3,395    55.8360 1.3619 0.4487
IVV with myringotomy
2 flap palatoplasty       39**     615,722 15,788    5,515    55.8020 1.4308 0.5455
2 flap palatoplasty with          9     138,861 15,429    6,609    16.3861 1.8207 0.7664
CLN correction
2 flap palatoplasty with          3        50,927 16,976    2,698       4.9304 1.6435 0.1179
CLN with myringotomy

Cleft Lip Nose correction       24     357,472 14,895    4,921    32.1961 1.3415 0.4703
CLN correction       22     320,687 14,577    5,014    30.0053 1.3639 0.4858
CLN with myringotomy          2        36,785 18,393    1,518       2.1908 1.0954 0.0000

Closure fistula       15     304,729 20,315 12,502    23.4332 1.5622 1.1272
Closure fistula with          9*     144,636 16,071    3,624    11.1205 1.2356 0.0808
CLN correction
Closure fistula          7*     160,093 22,870 12,854    12.3127 1.7590 1.1726

Total       93 3,286,700 35,341 12,406 308.8039 3.3205 1.1457

* One patient have two surgery
** Two patients have two surgery include 2 flap palatoplasty with IVV with myringotomy and 2 flap palatoplast

Table 1. The charged cost and Adjust relative weight (AdjRW) by type of the surgery

Objective
To study the surgical costs for CLP patients

according to the protocol of the Tawanchai Center of
Srinagarind Hospital, and to compare the costs being charged
with the compensation of medical services received from the
NHSO according to the DRG.

Materials and Methods
This descriptive study examined the patients

with cleft lip and cleft palate between the ages of 4 to 7
years, who had undergone surgery at the Tawanchai Centre
at Srinagarind Hospital at the Faculty of Medicine, Khon
Kaen University. After permission had been received to
conduct this research on humans from the Ethics Committee
of Khon Kaen University (HE601414), the data was collected
for three months (January to March 2018), which included
general information, details of the surgery, and the costs of
the surgery. The statistics used for the analysis in the study
were percentages, means, and standard deviations.

Results
Regarding the general information, the following

was found: a) there were 93 patients in total; b) most of the
patients were male, 56 patients (60.22%); c) 67 patients had
one-sided CLP (72.04%); d) 23 patients had two-sided CLP
(24.73); e) 3 patients had only cleft lips (3.23%); f) according
to the criteria, 4 patients underwent Cheiloplasty later than
the correct time (4.3%); and g) according to the criteria, 3
patients underwent Palatoplasty later than the correct time

(3.23%). There were 19 cases of having oronasal fistula (ONF)
(20.88%), and 4 cases of syndromics were found (4.30%).

According to the costs of the surgery, it was
revealed that the average costs were as follows: a) the
Cheiloplasty for the 93 patients was 12,515 baht (100%)
with an average AdjRW of 1.2927, b) the average cost for the
Palatoplasty of 90 patients was 16,229 baht (100%) with an
average AdjRW of 1.4773, c) the average cost for cleft lip
nose correction (CLN) of 24 patients (25.81%) was 14,895
baht with an average AdjRW of 1.3415, and d) the average
cost for a closure fistula procedure for the 15 patients was
20,315 baht (16.13%) with an average AdjRW of 1.5622.
There were 66 patients, who had undergone Cheiloplasty,
which had an average cost of 12,000 baht and an average
AdjRW of 1.2173. The highest average cost belonged to
closure fistula including 7 patients with an average cost of
22,870 baht and an average AdjRW of 1.7590 (Table 1).

When the charged costs for medical treatment were
compared with the money allocated according to the DRG
system at the rate of 9,000 baht per 1 AdjRW, it was found
that Cheiloplasty had been allocated at 92.96 percent of the
charge cost by DRG, that Palatoplasty had been allocated at
81.93 percent, CLN correction had been allocated at 81.06
percent, and that closure fistula had been allocated at 69.21
percent (Table 2).

In regard to the number of surgical operations in
patients between 4 to 7 years of age, it was found that the
highest number of surgeries for one patient had been 6 (1.08%)
with a total cost of  91,974 baht and an AdjRW of 8.4873.
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Number of              Patients                               Charged cost                                   AdjRW
surgery

Total Percent        Total Mean        SD         Total   Mean     SD

1      1       1.08           9,910    9,910              0       1.0932 1.0932 0
2   54    58.06 1,507,491 27,917    5,038 146.6222 2.7152 0.6605
3   31    33.33 1,369,896 44,190    8,100 121.9031 3.9324 0.6648
4      6       6.45     307,429 51,328    3,770    30.6981 5.1164 0.6296
6      1       1.08        91,974 91,974              0       8.4873 8.4873 0
Total   93 100.00 3,286,700 35,341 12,406 308.8039 3.3205 1.1457

Table 3. The costs of the surgery and AdjRW by number of surgeries

The majority (54 patients) had undergone the surgery twice
(58.06%) at an average cost of 27,917 baht per person and an
AdjRW of 2.7152. This was followed by 31 patients who
had undergone the surgery three times with an average cost
of 44,190 baht per person and an AdjRW of 3.9324 (Table 3).

When the charged costs for medical treatment was
compared with the money allocated according to the DRG
at a rate of 9,000 baht per 1 AdjRW, it was found that the
financial support, which was allocated had covered 84.56
percent of the costs charged. Of the surgeries carried out,
there was only one surgery for which the allocation had
covered 99.28 percent, which was the closest in amount to
the actual costs charged (Table 4).

Discussion
According to the study of the costs for all types of

CLP surgery in relation to the Protocol of Tawanchai Center
at Srinagarind Hospital, Cheiloplasty was found to be the

highest with an average cost of 12,515 baht. The cost was
close to the findings from a study by Chiwarat Otton, et al(6)

in which it was found that the average cost for Cheiloplasty
was 12,025 baht, but the average compensation, which had
been allocated from the NHSO, was only 10,527.63 baht.
This obviously indicated that the cost allocated from the
NHSO was close to the costs charged. However, the current
medical treatment rate has been adjusted. In fact, the cost for
nursing rooms has increased. The average costs of
Cheiloplasty and Palatoplasty were 22,471 baht and 31,680
baht. The cost was close to the findings from a study by
Siwakorn Jearanai(7) in which it was found that cost of cleft
lip repair was 18,506.70+3,533.29 baht, cost of cleft palate
repair was 18,068.42+1,824.23 baht, cost of alveolar bone
grafting was 20,365.09+7,499.30 baht and cost of rhinoplasty
was 13,624.88+1,303.57 baht, respectively. Therefore, if the
most recent cost data is needed, additional studies will be
required in the current year.

Type of the surgery    Total    AdjRW                   Charged cost Margin (4) Percent
patients         (1) = (3)-(2)

    Charge Reimbursement
   cost (2) = (1)x9,000 (3)

Cheiloplasty       93 120.2201 1,163,920       1,081,981    -81,939    92.96
Cheiloplasty       66*    80.3432     792,019           723,089    -68,930    91.30
Cheiloplasty with primary       28*    39.8769     371,901           358,892    -13,009    96.50
nose correction

Palatoplasty       90 132.9545 1,460,579       1,196,591 -263,989    81.93
2 flap palatoplasty with IVV       41**    55.8360     655,069           502,524 -152,545    76.71
with myringotomy
2 flap palatoplasty       39**    55.8020     615,722           502,218 -113,504    81.57
2 flap palatoplasty with CLN correction          9    16.3861     138,861           147,475        8,614 106.20
2 flap palatoplasty with CLN          3       4.9304        50,927              44,374      -6,553    87.13
correction with myringotomy

Cleft Lip Nose correction       24    32.1961     357,472           289,765    -67,707    81.06
CLN correction       22    30.0053     320,687           270,048    -50,639    84.21
CLN with myringotomy          2       2.1908        36,785              19,717    -17,068    53.60

Closure fistula       15    23.4332     304,729           210,899    -93,830    69.21
Closure fistula with CLN          9*    11.1205     144,636           100,085    -44,552    69.20
Closure fistula          7*    12.3127     160,093           110,814    -49,279    69.22

Total       93 308.8039 3,286,700       2,779,235 -507,465    84.56

* One patient have two surgery
** Two patients have two surgery include 2 flap palatoplasty with IVV with myringotomy and 2 flap palatoplasty

Table 2. The Charge cost and Reimbursement base on DRG by type of the surgery
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Number               Patients    AdjRW                    Charged cost Margin (4) Percent
of surgery        (1) = (3)-(2)

Total Percent        Charge Reimbursement
       cost (2) = (1) x 9,000 (3)

1      1       1.08       1.0932            9,910           9,839              -71 99.28
2   54    58.06 146.6222 1,507,491 1,319,600 -187,891 87.54
3   31    33.33 121.9031 1,369,896 1,097,128 -272,768 80.09
4      6       6.45    30.6981     307,429     276,283    -31,146 89.87
6      1       1.08       8.4873        91,974        76,386    -15,588 83.05
Total   93 100.00 308.8039 3,286,700 2,779,235 -507,465 84.56

Table 4. The charge cost and reimbursement base on DRG by number of surgeries

In this study, the majority of the patients outside
area NHSO 7 Khon Kaen held gold cards, and the payment
rate was at 9,000 baht per one AdjRW. At present, the
compensations for medical services used by the patients
from the health insurance of the National Health Security
Office are paid in relation to the DRG. This is based on the
AdjRW or takes into consideration the number of times and
the average cost of care for certain DRG patients as compared
to the average cost of all groups of DRG patients. The AdjRW
(the number of times) is used as the variable and is multiplied
by the allocated budget. Presently, one unit of the AdjRW in
the NHSO Area 7 is 7,700 baht and is 9,000 baht for the
outside areas. The factors used to categorize the groups of
the diseases are as follows: 1) Primary Code, Secondary
Code, and Complication Code in relation to ICD-10 of the
WHO, 2) Non-OR Procedure Code in relation to ICD-9-
CM, 3) age, 4) gender, 5) the child’s weight (in case the child
is under one year old), and 6) the types of discharge(8).

When comparing the costs charged with the
compensation allocated in relation to DRG, it was found that
the compensation covered 84.56 percent of the costs charged.
The proper compensation was at 10,643 baht per 1 AdjRW,
which is in line with the students of Chiwarat Otton, et al(6),
who stated that the average cost of Cheiloplasty was
12,025.14 baht, while the average compensation received
from NHSO was 10,527.63 baht or 87.55 percent of the total
costs charged. In addition, Rampan Pattaranit, et al(9) revealed
that the cost of a onetime medical treatment for cleft patients
between the ages of 4 to 5 years at Tawanchai Center had
ranged from 9,675 to 13,444 baht. The patient, who had
undergone surgery the most frequently, had been operated
on 6 times. The case, received the compensation calculated
from the AdjRW multiplied by the payment rate of the
patients living inside the area, which covered 75.75 percent
of the total costs charged. In this study, the average cost for
medical treatment was higher than that of the previous studies
due to an increase in medical fees, which corresponds to the
additional costs for the use of modern medical technology.
This study revealed that the hospital had received funding,
which had been allocated in relation to the DRG system. The
payment rate, which was at 9,000 baht per one AdjRW,
covered 84.56 of the costs charged. However, the correct

payment rate should be at 10,643 baht per one AdjRW.

Conclusion
Closure fistula required an average cost, which was

greater than that of Cheiloplasty and the Palatoplasty. When
the costs charged were compared with the budget allocated in
relation to the DRG, the compensation covered 84.56 percent
of the charges. Therefore, the proper compensation rate should
be 10,643 baht per 1 AdjRW.

What is already known on this topic?
National Health Security Office pays the

compensation for medical services for the patients using health
insurance to the hospitals in accordance with the DRG
system. The calculation is based on the AdjRW or the number
of times of an average cost is paid for the patients in certain
groups of DRG to the average cost of all groups of DRG
patients. One unit of the current AdjRW in Area NHSO 7
Khon Kaen is 7,700 baht, and for the outside areas, the
amount increases to 9,000 baht.

What this study adds?
This study revealed that the budgets allocated to

hospitals were based on the DRG system using the payment
rate at 9,000 baht per one AdjRW. This amount of budget
only covers 84.56 percent of the charge cost. However, the
proper payment rate should be 10,643 baht for each AdjRW.
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