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Objective: To evaluate the prevalence of brain tumors in Thailand, using the National Health Security Office (NHSO)
database.

Material and Method: The patients admitted under the Universal coverage (UC), between 2005 and 2014 with the principal
diagnosis of brain tumors (malignant tumor ICD (International Statistical Classification of Diseases and Related Health
Problems) code C 700, 709, 710-19, 728-9, 751-3, 793; benign tumor code D 320, 329, 330-3, 337, 339, 352-4, and tumor
of uncertain behavior code D 420, 429, D 430-3, 438-9, D443-5) were selected from the database of the NHSO and analyzed
for the prevalence.

Results: Atotal of 93,810 admissions had claimed treatment fee from the NHSO. The prevalence of brain tumors in Thailand
from the NHSO database were 12.79/100,000 populations in the year 2005 and to 25.04/100,000 populations in the year
2014. Benign tumors were more frequent than malignant tumors (13.8 benign tumors compared to 11.9 malignant tumors per
100,000 populations in 2014). Brain and other CNS tumors accounted for 56% of the total brain tumors, followed by cerebral
metastasis and meningioma. Health region 1, in the northern part of Thailand, had the highest prevalence of brain tumors,
whereas lowest prevalence of brain tumors was observed in southern part, health region 12.

Conclusion: The prevalence of brain tumors in Thailand is gradually increasing but still low compared to other western

countries. The number of admissions was highest in the health region 1 and lowest in the health region 12.
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All Thai populations are covered by health
care system. Statistically, 48.3 out of 65.1 millions of
Thais are covered by the Universal health coverage
(74.2%) and received the financial support from the
National Health Security Office (NHSO)®W. The
remainders are either covered by the Social Security
Office or the Civil Servant payment scheme. All
treatment from every hospital in Thailand would send
reports to the NHSO for reimbursement.

In this report, we gathered the data from the
NHSO between 2005 and 2014 from every hospital
that provides the treatments for brain tumors®
(malignant tumor ICD (International Statistical
Classification of Diseases and Related Health
Problems)® code C 700, 709, 710-19, 728-9, 751-3, 793;
benign tumor code D 320, 329, C 700, 709, 710-19, 728-9,
751-3, 793 and code D 320, 329, 330-3, 337, 339, 352-4;
and tumor of uncertain behavior code D 430-4, 438-9,
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D443-5, 420 & 429) and claimed money from the NHSO.
The tumors of spinal cord and spinal meninges were
excluded (code D 434, D 421).

Notably, some tumors are difficult to be
classified, such as central neurocytoma, atypical
meningioma, and invasive pituitary adenoma.
Cavernous hemangioma is a malformation and was not
included in the study.

The statistical analyses were performed by
the SPSS v. 16 and the Excels.

Results

There were a total of 93,810 brain tumor cases
admitted between 2005 and 2014. The prevalence of
brain tumors among Thai populations had gradually
increased each year and almost doubled during this
10-year period. There was a bimodal age distribution,
smaller peak at the age 10-14 years and another peak at
65-74 years. There was a shift of peak prevalence from
65-69 years in the year 2012 to 70-74 years in the year
2013 and 2014. The prevalence was higher in males
especially in the age group of 65 years and above but
females were more affected in the middle age group
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(age of 30-64) (Table 1, 2 and Fig. 1, 2). Even in the
pediatric age-group (0-19 years), the trends of increased
prevalence in this 10-year period was also observed
(Table 3).

For comparisons between codes (codes D
were for benign tumors or tumors of unknown behavior,

and codes C were for malignant tumors: ICD 10 TM)®),
the prevalence of benign brain tumors was higher than
malignant tumors (Table 4). In the year 2014, the
prevalence of benign and malignant tumors was 13.20
and 11.84, respectively, giving total brain tumor
prevalence at 25.04. The total number of the patients

Table 1. Prevalence of brain tumors in Thailand from 2005 to 2014, both gender combined

Age range 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
00-04 6.70 6.10 6.50 9.00 9.50 8.90 930 1220 1150 12.90
05-09 7.70 8.30 9.90 1090 11.30 12.80 12.60 14.40 1580 17.80
10-14 7.90 990 1210 10.70 1250 12.80 13.00 11.80 17.10 1450
15-19 6.10 7.60 8.20 8.20 6.90 6.70 9.40 9.80 9.30 8.20
20-24 7.10 7.00 7.60 7.60 6.30 8.50 9.00 7.80 8.00 6.90
25-29 8.10 6.70 9.40 9.90 9.70 8.60 9.90 8.60 11.50 9.10
30-34 8.00 1010 10.30 11.20 1090 11.10 1190 1470 11.60 12.80
35-39 1230 1270 12.90 16.20 16.70  17.20 16.40 1750 1790 16.30
40-44 1480 1650 17.40 2180 2330 23.80 23.80  23.00 26.10 27.40
45-49 1970 2170 23.10 26.30 2850 29.60 31.90 35.60 34.00 37.00
50-54 2200 2230 26.40 31.20 3280 33.60 36.60 36.70 38.70  39.40
55-59 25.00 2540  33.30 36.10 38.30 40.50 4330 44.40 4310 45.40
60-64 2980 3410 35.70 40.80 4280 45.60 49.20 50.10 49.90 54.80
65-69 3200 4050  41.40 5270  52.00 48.40 5550  56.00 59.70  59.20
70-74 30.80 36.50 42.20 4510 46.90 46.60 51.40  53.90 60.40 60.70
75-79 2400 2660 34.70 4260 44,60 49.10 51.20 47.80 56.80 58.70
80-84 1400 2090 16.60 18.80 2220 27.80 28.10  30.90 3430 35.80
Total 1279 1442  16.12 18.61 1950 20.34 21.94 2288 2425 25.04

The prevalence was calculated based on the NHSO population database

;@’»‘*’f’%“%"’»“@h“@@b‘*'\“'\"’@

S N A I A I R SR

0

Blue line = males in the year 2005; Red line = females in the year 2005; Green line = males in the year 2014; Purple line =

females in the year 2014

Fig. 1
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The prevalence of brain tumors in Thailand, by age and gender between 2005 and 2014.
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Table 3. Prevalence of pediatric brain tumors in Thailand from 2005 to 2014, both gender combined

Prevalence 2005 2006 2007 2008

2009 2010 2011 2012 2013 2014

0-19 (pediatrics) 7.16 8.10 9.33 9.73

10.08 1029 1107 1198 1332 13.22
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Blue line = the year 2005; Red line = the year 2010; Green line = the year 2014

Fig. 2

were counted and revealed that the patients with brain
tumors had an average of 1.56 admissions annually.
The number of admissions per patient per year had
gradually increased but stayed static around 1.5-1.6.
Interestingly, the patients using the UC treatment
scheme had not increased very much and also
decreased slightly in the year 2013 and 2014.

Specific codes or nonspecific codes: Brain and other
CNS tumors

The codes for ICD 10 are specific in some
parts such as C711 refers to malignant neoplasm of the
brain at the frontal area. However, ICD 10 also has C710
for malignant neoplasm of the brain and code C719 for
malignant neoplasm of the brain unspecified. So, one
tumor may be coded differently among hospital
depending on the coders. The authors explored some
brain tumors to find out the preferences of the coders
in registering of the brain tumors.

The records for the majority of brain tumor
treatments were categorized as unspecified neoplasm
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The prevalence rate for brain tumors in Thailand, gender combined.

(rank 1, 2 and 3) (Table 5), which accounted for 64.45%
of neoplasm of brain and this made other codes of
neoplasm of brain unreliable.

Endocrine tumor

There are codes for endocrine tumors
classified into benign tumor, malignant tumor, and tumor
of uncertain behavior. As we evaluated the numbers of
those three categories, the question were raised, such
as too many tumors are registered as malignant pituitary
tumors and malignant craniopharyngioma. Another
quarter of tumors were classified as tumors of unknown
behavior, for which most of them had surgical
procedures.

As a training center, Prasat Neurological
Institute never had a report of malignant pituitary tumor
in our digital pathological database since 1994. In the
World Health Organization classification, the pituitary
carcinoma is a clinical diagnostic term which needs
metastasis of the tumor to fulfill the diagnosis.

The endocrine gland tumors coding C758,

S65



Table 4. Total admissions and prevalence for brain tumors in Thailand, combined data: benign and malignant tumors

S66

Sum*/

Admission/PR

aver PR

2006 2007 2008 2009 2010 2011 2012 2013 2014

2005

3,113/6.58 3,667/7.71 3,977/8.52 4,624/9.85 4,953/10.41 5,147/10.69 5,678/11.80 5,888/12.11 6,133/12.62 6,376/13.20 49,556/10.35

2,943/6.22 3,190/6.71 3,545/7.60 4,114/8.76 4,323/9.09

Total D

4,649/9.66 4,878/10.41 5,238/10.77 5,653/11.63 5,721/11.84 44,254/9.24

Total C

Combined C&D 6,056/12.80 6,857/14.42 7,522/16.12 8,738/18.61 9,276/19.50 9,796/20.35 10,556/21.94 11,126/22.88 11,786/24.25 12,097/25.04 93,810/19.59

Number of

4,892 5,498 5,778 6,166 6,722 7,075 7,373 7,748 5,9913

4,559

4,102

the patients
Number of

1.57

1.56

1.60

1.57

1.57

1.59

1.61

1.59

1.54

1.50

1.48

admission/case

477,864,852

46.95 47.56 48.14 48.12 48.62 48.61 48.31

46.67

47.54

Population (M) 47.34

* Sum of population NHSO 2005 to 2014: 477,864,852.

million

malignant tumor; M =

benign or uncertain behavior tumor; C =

D=

Fig. 3  Healthregionsin Thailand.

C759, D358, D359, D448 and D449, neoplasm with
pluriglandular involvement, unspecified and neoplasm
of endocrine gland, unspecified are too unspecified
and likely to be extracranial such as thyroid,
parathyroid, adrenal gland tumor. \We, therefore, decided
to exclude C758, C759, D358, D359, D448 and D449
from the analyses.

Based on limitations of the coders mentioned
earlier, the authors would discuss the brain tumors by
dividing them into groups of diagnosis in order to
reduce the effects by the coders (Table 6).

Grouping of brain tumor

The authors divided the tumors into seven
groups that could provide more accuracy of data
collection. Most of the tumors were the brain and the
others, CNS tumors, accounting for 56% of the total
brain tumors, followed by metastatic brain tumors and
the meningioma at 19.9% and 15.6%, respectively. The
percentage of tumors and primary brain tumors were
also calculated. The brain and other CNS tumors were
69.84% and meningioma was 19.21%. The prevalence
of each group of tumors is shown in Table 7. The
prevalence had been increasing every year and was
13.47/100,000 population for the brain and other CNS

J Med Assoc Thai Vol. 99 Suppl. 3 2016



Table 5. Number of admissions and percentage of brain and other CNS tumors from 2005 to 2014

Codes of Diagnosis Number Rank % total
ICD10

C710 Malignant neoplasm of cerebrum, except lobes and ventricles 1,288 2.47
C711 Malignant neoplasm of frontal lobe 1,808 3.46
C712 Malignant neoplasm of temporal lobe 907 1.74
C713 Malignant neoplasm of parietal lobe 728 1.39
C714 Malignant neoplasm of occipital lobe 251 0.48
C715 Malignant neoplasm of cerebral ventricles 411 0.79
C716 Malignant neoplasm of cerebellum 3,669 4 7.02
C717 Malignant neoplasm of brain stem 1,332 2.55
C718 Malignant neoplasm of overlapping sites of brain 597 1.14
C719 Malignant neoplasm of unspecified 12,047 2 23.06
C728 Malignant neoplasm: overlapping lesion of brain and other parts of CNS 40 0.08
C729 Malignant neoplasm of central nervous system, unspecified 358 0.69
D330 Benign neoplasm of brain, supratentorial 1,395 2.67
D331 Benign neoplasm of brain, infratentorial 672 1.29
D332 Benign neoplasm of brain, unspecified 4,202 3 8.04
D430 Neoplasm of uncertain behavior of brain, supratentorial 3,133 5 6.00
D431 Neoplasm of uncertain behavior of brain, infratentorial 1,979 3.79
D432 Neoplasm of uncertain behavior of brain, unspecified 17,421 1 33.35
Total 52,238 100.00

Table 6. Number of admissions and percentage of endocrine tumors: Pituitary, Craniopharyngioma and pineal tumors from

2005 to 2014

Diseases ICD 2005 2010 2014
Benign neoplasm of pituitary gland D352 148 234 382
Benign neoplasm of craniopharyngeal duct D353 5 41 30
Benign neoplasm of pineal gland D354 14 8 6
Neoplasm of unknown behavior of pituitary gland D443 65 108 118
Neoplasm of unknown behavior of craniopharyngeal duct D444 63 105 107
Neoplasms of unknown behavior of pineal gland D445 35 53 58
Neoplasms of unknown behavior with pluriglandular involvement, unspecified D448 3 2 3
Neoplasm of unknown behavior of unspecified endocrine gland D449 0 3 4
Malignant neoplasm of pituitary gland C751 31 26 28
Malignant neoplasm of craniopharyngeal duct C752 2 1 3
Malignant neoplasm of pineal gland C753 53 111 132
Malignant neoplasm with pluriglandular involvement, unspecified C758 0 0 3
Malignant neoplasm of endocrine gland, unspecified C759 9 12 19

tumors followed by 5.21/100,000 population for cerebral
metastasis and 4.14/100,000 population for meningioma.

Brain tumors in the health region

The admissions for brain tumor were more
frequent in health region 1, the northern part of
Thailand, especially for meningioma and metastatic
tumors. The admissions were low in health region 12,
the southern most of Thailand. In the year 2005, health

J Med Assoc Thai Vol. 99 Suppl. 3 2016

region 1 had the highest admission number for six out
of the seven tumor groups (except pineal tumors), and
in the year 2014, health region 1 still had the highest
admissions for the meningioma, pituitary tumors, tumors
of the cranial nerve and metastatic tumors.

Discussion

ICD 10: 2010 provides codes for all kind of
brain tumors. The codes are not in the terms of
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pathological diagnosis as in clinical practice (such as
anaplastic astrocytoma) but some other codes depend
on tumor locations, such as C711 for frontal lobe, C716
for tumor in the cerebellum (Table 9).

The ICD 10 classification cannot
subcategorize malignant tumors, such as glioblastoma
multiforme, anaplastic ependymoma or even
medulloblastoma and uses the same code. The
malignant tumors of the cranial nerve such as olfactory
nerve (C722), optic nerve (C723), acoustic nerve (C724)
and others cranial nerve (C725) were not included
in the present study because the authors do not think
there are such a tumor.

High prevalence means the patients frequently
admitted to the hospitals resulted in high incidence,
high recurrence and needs of admission for further
treatment such as chemotherapy which require six
admissions for completing a single chemotherapy
course. The awareness of people, the advancement of
the hospitals and health care system are also affecting
the prevalence numbers. Our data are on a year by

Table 9. ICD 10 TM

year basis, i.e., the patient who is admitted this year
would be counted again if he returns the following
year.

Prevalence for comparisons

The prevalence of brain tumors in Thailand is
lower than western countries™*?. The possible reasons
may include the real incidence is lower or the medical
facilities are not as good, in which these factors will
need to be explored further.

The trends in the Surveillance, Epidemiology,
and End Results (SEER) Cancer Incidence Rate Trends
with Join point analyses from 1992 to 2012 for the most
common cancers, by gender, for all racial and ethnic
groups combined, found that the incidence of brain
tumors in the US populations has declined slightly
on an average of 0.3% per year for men and 0.2% for
women®?, These trends are different from the present
study for which the prevalence showed a high increase.

The report of brain tumor incidence from
Zhejiang province is 8.53/100,000 population and

Malignant tumor

Unknown behavior

Benign tumor

D437 others CNS

D430 brain supratentorial

D431 infratentorial

D432 brain unspecified

D433 cranial nerve

MENINGES

Cerebral meninges C700 D420
Meninges unspecified C709 D429
BRAIN

Supratent NOS C710

Frontal lobe C711

Temporal lobe C712

Parietal lobe C713

Occipital lobe C714

Cerebral ventricle C715

Cerebellum C716

Brainstem C717

Overlapping lesion C718

Brain unspecified C719

Cranial nerve, other CNS

Olfactory nerve / bulb C722

Optic nerve C723

Acoustic nerve C724

Other cranial nerve C725

Overlapping lesion CNS C728

CNS unspecified C729 D439
Pituitary gland C751 D443
Craniopharyngeal duct C752 D444
Pineal gland C753 D445
Metastatic tumor C793

D320
D329

D330 supratentorial

D331 infratentorial

D332 brain unspecified
D337 others CNS

D333 cranial nerve

D339
D352
D353
D354

S70
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has increased 1.58% annually from the year 2000 to
200910,

Suggestions for further study

The number of new cases of each type of
tumor is needed for actual incidences. The details of
each patient’s identification number should be obtained
for more accuracy for the survival analysis, so it can be
compared to other studies.

Conclusion

The prevalence of brain tumors is gradually
higher but still low compared to the western countries.
Health region 1 has the highest admission numbers
and the lowest are in health region 12.

Table 10. Health regions in Thailand

What is already known on this topic?
The number of tumor treated in each hospital,
prevalence and incidence of each tumor.

What this study adds?
This study adds the prevalence of brain tumors
in Thailand from the database of the NHSO.

Potential conflicts of interest
None.
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Table 11. The prevalence of brain tumors in the present study compared withother studies

Prevalence
Data Year Pediatrics Benign Malignant All Meningioma  Pituitary
tumor

USA® 2004 166.5 59.9 209

2010 35.4 177.3 61.9 2218
USA® 2002-2006 97.5
Thailand 2004 7.16 6.58 6.22 1279 181 0.52
(the present study) 2010 10.29 10.69 9.66 20.34  3.16 0.76

2014 13.22 13.2 11.84 25.04 414 1.09
USA® 2002 16.7
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