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Background: Between 1990 and 2010, many national and international factors converged to both beneficially and antagonis-
tically affect people’s health as well as the Thai healthcare system. Among these were: a falling birth rate in Thailand and a
gradual decline in poverty-related diseases. Cancer becomes the most common cause of death.

Objective: To analyze Thailand’s childhood neoplasm issues for baseline information for changing medical education,
services and research.

Material and Method: Information on the illnesses of in-patients, out-patients and casualties was based on hospital withdrawals
nationwide from the three health insurance schemes in the fiscal year 2010. The data, which included 96% of the population,
were analyzed by age groups and burden of neoplasm disease.

Results: The children with neoplasms were treated 127,597 times at outpatient departments (OPD) and 19,159 times at
inpatient departments (IPD) at community hospitals (4.3%), provincial hospitals (8.5%), regional or university hospitals
(86.1%) and private hospitals (1.1%). Malignant neoplasms of lymphoid hematopoietic and related tissues were the most
common in both IPD and OPD settings, which resulted in the highest cost of treatment. Tumors of the central nervous system
were associated with the highest cost. The mean length of stay for all patients with neoplasm was 7.85 days.

Conclusion: Sufficient budget should be allocated to the more heavily frequented treatment center. Specific and better care,
national treatment protocols for each type of childhood cancer (including palliative care) should be developed to improve the
treatment outcomes and/or the quality of life. Medical schools and health service systems need to be recalibrated to respond

proactively to these changes being experienced by the healthcare system.
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Childhood cancer is not a single disease
entity, but rather a spectrum of different malignancies.
In Thailand, 21% of the population are children < 15
years of age®™ and although cancer among this age
group is rare, approximately 1,000 cases per year are
expected to be diagnosed with cancer; based on
incidence rates reported in previous studies®.

The aged standardized rate of childhood
cancer was 74.9 per million®. The prognosis of child-
hood cancer is currently excellent with the improve-
ments in treatment modalities. In Thailand, the treatment
cost of cancer is fully recoverable from government
support since 2002; as per the health security provided
by the 30-baht universal healthcare scheme.

In 2006, the disease management project
aiming to treat patients with leukemia and lymphoma-
was implemented®. With the various social welfare
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programmes, all childhood cancer patients can access
treatment. Between 2003 and 2005, the 5-year overall
survival rate of Thai children with cancer (under 15)
was 54.9%?. Between 2007 and 2008, the respective
cancer-related mortality rates among Thai children
between 6-12 and 13-18 years of age were 2.16 and
2.13/100,000¥. Thailand has been developing into
an industrialized society; with improving access to
healthcare service and declining mortality vis-a-vis
poverty-related diseases, but cancer has now become
arelatively more common cause of mortality.

Objective

The authors objective was to analyze the
burden of neoplasm among children under 18 in the
medical healthcare delivery system in 2010, by using
information from the Universal Health Care System,
the Social Welfare System, the Civil Service Benefits
System and research reports. This information was
assessed according to the subclasses of age group (0-
12 months, 1-5 years, 6-12 years and 13-18 years). These
categories of information will also serve as baseline
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data for future health research.

Material and Method

Data included both in- and out-patient Medical
Expense Forms for fiscal year 2010 (October 1, 2009
and September 31, 2010) from the National Health
Security Office (NHSO) and the Social Security Office,
Thailand; and in-patient data from the Civil Servants
Benefit System from the Comptroller General’s
Department (Table 1).

Data analysis team: A team of data analysts
checked data for accuracy in (a) overlapping
information (b) visiting dates (c) missing items (d)
incorrect coding and (e) correctly dating the fiscal year.
The basic statistical analysis of variables, including
frequency and interrelationships, were calculated using
the SPSS program. After analyzing the data, the research
team passed on the primary analysis to ten medical
specialists in order to check face validity; after which,
the data were compared (a) to the Ministry of Public
Health’s Statistics Report 2010 for trend congruence
as well as (b) to the hospital’s mortality reporting
for each age and disease group for a comparison
with the National Death Registration of the Registry
Administration, Ministry of Interior®,

Results

Information on illness of in-patients, out-
patients and casualties were sourced from hospitals
nationwide and from hospital insurance withdrawals

from the three health insurance schemes in fiscal 2010.
The data covered 96% of the Thai population.

According to ICD-10 grouping, neoplasms in
children under 18 in Thailand are not included in
the top 10 diseases for either visits to out-patient depart-
ments (OPDs) or in-patient departments (IPDs).

The children under 18 with neoplasms were
treated 127,597 times at outpatient clinics and 19,159
times as in-patients at community (4.3%), provincial
(8.5%), regional or university (86.1%) or private
hospitals (1.1%). The benign neoplams accounted for
26.8% and 14.3% of all neoplasm at OPD and IPD visits,
respectively (Table 2-4).

In OPD settings, malignant neoplasms of lym-
phoid haematopoietic and related tissues (C81-C96)
were the most common cancer for all age groups.
Interestingly, neoplasms of uncertain or unknown
behaviours (D37-D48) and malignant neoplasms of ill-
defined, secondary and unspecified sites (C76-C80)
were exceedingly frequent. Cancers of the lip, oral cavity
and pharynx (C00-C14) were also unexpectedly
frequent. Bone cancer (C40-C41) is evidently frequent
in the older age group. Despite the rarity of endocrine
gland cancer, visits of patients for thyroid and other
endocrine glands (C73-7C5) were quite numerous
perhaps because of the high number of patients with
neurobalstoma (C74) included in the group.

In IPD settings, benign neoplasms are not
frequent and mortality is low (0.1%). As lymphoid
cancers are the most common type among childhood

Table 1. Information data on in- and out-patients in the Thai National Health Insurance Scheme*

In-Patients Out-Patients

1. Individual personal code 1. Individual personal code

2. Hospital code 2. Hospital code

3. D/IMIY of birth 3. D/IMIY of birth

4. Sex 4. Sex

5. D/M/Y of admission 5. D/IM/Y of out-patient visit

6. D/M/Y of discharge 6. Clinic

7. Discharge status 7. Primary diagnosis (PDX) ICD

8. Hospital charge 8. Operations/ Procedures/Non Procedures

9. Primary diagnosis (PDX) ICD 10
External causes of morbidity (ICD 10)
10. Secondary diagnosis (SDX) (co-morbidity) (ICD 10)
11. Operations/Procedures/Non Procedures (ICD 9CM)
Complications (ICD 10)
12. Discharge Status and type of Discharge
13. Cause of death

(ICD9CM)
9. Referral hospital
10. Transfering hospital

* For newborns and Labor and delivery, summaries of the respective data were used
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cancers, total admissions account for almost half of all
admissions (47.8%) with death of 2.3%. In these cancer
categories, the death was particularily high among
infants (10.5%). Mortality was also high for malignant
neplasms of ill-defined and unspecified sites (7.2%)
but low (2.9%) in cancers of the eye, brain and other
parts of the central nervous system (C69-C72). These
observations may be explained by the good treatment
outcomes of the subgroup of patients.

Most children with cancer were admitted to a
tertiary hospital (86.1%) while a relatively high number
of patients with the diagnosis of neoplasms of uncertain
or unknown behaviour (D37-D48) and malignant
neoplasms of ill-defined, secondary and unspecified
sites (C76-C80) were admitted to primary hospitals. As
a consequence, the final diagnosis of neoplasm may
not be specified due to a limitation of sophisticated
investigative resources at primary hospitals. Notwith-
standing, it is quite possible that 70.9% of benign
neoplasms were correctly diagnosed, referred and
admitted to tertiary hospitals according to the referral
sysytem (Table 4).

Length of hospital stay is another indicator
of national health expenditures. Avoiding hospital
admission means having hospital beds available for
critically ill persons. Cancer patients generally occupy
beds longer than patients with benign neoplasm (7.85
vs. 4.49 days). Patients at different age groups were
hospitalized for similar durations. A trend showed that
CNS tumor patients were hospitalized for longer
duration (Table 5).

Cost of treatment

Cancer treatment is basically very costly and
represents a large proportion of health expenditures.
Hospital charges are partly due to the cost of treating
cancer and benign neoplasm. The five leading costs of
treatment for patients with neoplasm are: 1) C81-C96,
malignant neoplasms of lymphoid hematopoietic and
related tissue; 2) C69-C72, eye & brain and other parts
of central nervous sysytem; 3) D10-D36, benign
neoplasms; 4) C40-C41, bone and articular cartilage;
and 5) C73-C75, thyroid and other endocrine gland.
The high-low rank of costs per group of disease was:
1) C69-C72, eye & brain and other parts of central
nervous sysytem; 2) C30-C39, respiratory and
intrathoracic organs; 3) C15-C26, digestive organ; 4)
C76-C80, malignant neoplasm of ill-defined, secondary
and unspecified sites and 5) C81-C96, malignant
neoplasms of lymphoid hematopoietic and related
tissue (Table 6).
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Discussion

The present study aimed to identify the
burden of benign and maligant neoplasms among Thai
children and adolescents. The plan was to use all of
the available health information in Thailand in order to
reform the medical curriculum, health planning and
service system. The data sources included out-patient
data and the in-patient discharge forms, which every
hospital must submit for reimbursement from any one
of the three public health insurance schemes, which
cover 96% of the population. The data of both out-
patients and in-patients comprised: demographics and
diagnosis, hospital, hospital charges, length of stay
and mortality. These data allowed a specific analysis of
the neoplams of both malignant and benign neoplasm
groups as per the International Classification of Disease
version 10 (ICD 10). Notably, benign neoplasms
comprise a variety of diseases; therefore, the benign
neoplasms analysed here may only roughly reflect the
burden of benign diseases. It would be more precise
and accurate if the malignant neoplasms were classified
and grouped according to cancer in children as per the
International Childhood Cancer Classification; since
cancer in children is different from that in adults®. In
addition, the basis of diagnosis according to the ICD10
system is not possible to know; as the final diagnosis
depends on the attending physician’s conclusion.

The incidence of childhood cancer in
Thailand is relatively low compared to that in Western
countries, with an aged-standardized rate of 74.9
per million. The long-term overall survival rate of
population-based registration between 2003-5 appears
relatively low (54.9%)®@. Currently, the outcome of
treatment for childhood cancer in resource-rich
countries is higher than 70%.

Leukemia and related lymphoid neoplasms are
the most common cancers in childhood and take up
most of the treatment expenditures, as was the case in
the current study. However, with a standard therapeutic
approach, these neoplasms are mostly curable. Since
2006, the disease management for leukemia and
lymphoma has been implemented nationwide. The
patients were treated with a standard common national
protocol and the treatment centers were paid through
the patient’s being registered with the National
Health Security Office. Consequently, patients with
these cancers were commonly able to receive the
standard treatment. The Thai Pediatric Oncology Group
(ThaiPOG) has shown that the survival of patients with
acute lymphoblastic leukemia treated with national
protocol can achieve a survival of 70%®. Until now,

J Med Assoc Thai Vol. 95 Suppl. 7 2012
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neoplasms
D37-D48

535

5,469,557 27,348 412

200

36,697,270 28,229 153

1,300

13,464,510 25,167

13,752,046 33,379

4,011,158 26,217

Neoplasms of
uncertain or

unknown behaviour

there is no other such common protocol for any other
maligancy.

Interestingly, a relatively high number of
patients with a diagnosis of neoplasms of uncertain or
unknown behaviour and malignant neoplasms of ill-
defined, secondary and unspecified sites were
concluded especially in primary hospitals. According
to the limitation of sophisticated investigative
procedures and equipment, the specific diagnosis of
neoplasm cannot be made; therefore, tumor information
shoud be shared interactively between/among referral
and referring centers.

Malignant tumors of digestive organs are
generally rare in children. Consequently, the number
of patients in the present study is abnormally high.
As mentioned, the diagnosis depends on the attending
physician’s summary which will be affected the diag-
nostic facilites available at each hospital.

The number of deaths in the present study
does not indicate the treatment outcomes. There are
cancers with good and poor prognoses grouped
together (e.g., C69-C72). Retinoblastoma (C69) conveys
a good prognosis while specific types of CNS tumors
(e.g., C70-C72) bear very poor outcomes.

Most of the cancer patients are treated at
tertiary centers including regional hospitals, cancer
centers and university hospitals. With the number of
cancer patients overwhelmingly in tertiary and teaching
hospitals, according to the referral system, the burden
is apparently very overloaded. Cancer patients usually
occupy beds longer resulting in less bed-availability
for critically ill persons, leaving no space for admission
of patients with common diseases. Therefore medical
students and residents unnecessarily have to focus
on these sophisticated diseases and have less chance
to practice with patients with common community
diseases. The teaching and training system needs to
be recalibrated to respond proactively to these changes.

Study limitations

In the current study, the authors analyzed
the data from primary to tertiary care hospitals
throughout the nation; therefore, the reliability and
validity of the results depended on correct medical
diagnoses and coding. Each of the public health
insurance schemes did audits of both the OPD and IPD
records of every hospital and found a 10% to 20% error
in diagnostics and coding. During the analysis process,
we asked medical experts in each field to validate the
raw data. Caution should, therefore, be exercised when
extrapolating the results.
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