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Background: The national database of hospitalized adult patients with epilepsy in Thailand is limited in terms of the incidence, characteristics
of the demographic, outcomes, and prognostic factors.

Objective: To investigate the incidence, characteristics of the demographic, outcomes, and prognostic factors of hospitalized adult patients
with epilepsy in Thailand.

Materials and Methods: The retrospectively explored national data. The studied group was adult in-patients with epilepsy (over 18 years of
age) in Thailand. The ICD10 code (G40) was used to identify eligible patients. Data from the reimbursement documents, which had been
submitted by the hospitals under health insurance coverage; universal coverage, social welfare, and government welfare during the fiscal
years of 2005 to 2014.

Results: The total number of in-patients adult with epilepsy was 330,944 cases. Most common in males with 208,935 cases (63.13%), and
the average age was 45.86 years. The incidence rate of hospitalized adult patients with epilepsy has been increasing every year lowest at 4.86
patients/10,000/years in 2005 and highestat 9.01 patients/10,000/years in 2013. The average cumulative incidence of hospitalized adult
patients with epilepsy is 7.27 patients /10,000 /year. On discharge, the in-hospital mortality rate was 2.98%. The most common co-morbidities
were hypertension (49,610 cases, 14.99%). The most common complication was pneumonia (10,223 cases 3.09%). Age, co-morbid conditions
and complications were found to be significantly associated with poor outcomes (p<0.001).

Conclusion: The incidence rate of hospitalized adult patients with epilepsy in Thailand has been increasing tendency. The most common co-
morbidities were hypertension. Age, co-morbidity conditions, and complications were associated with poor outcomes. These findings will be
crucial for the development of epilepsy services and important data for nurses in planning effective nursing care and interventions for the
physical and psychosocial problems of the patients.
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Epilepsy is the most common serious neurological
disorder worldwide™. Tt affects around 70 million people®,
and contributes to over 17 million disability-adjusted life-
years annually®. In the present study of epilepsy and related
disorders, epidemiology continues to be an important research
tool by providing a better understanding of the frequency,
causes, and natural history of the disorder™®. In Thailand, a
previous study indicated that the incidence rate of adult people
with epilepsy (PWE) was 7.2 per 1,000 population®.
However, this was community-based study and no study
has been conducted with respect to the incidence rate of
hospitalized adult patients with epilepsy in order that
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important information could be obtained to assist in
developing epilepsy care for hospitalized adults in Thailand.
However, most reports are mainly from local health care
facilities. Large scale studies at the national level in term of
incidence, characteristics of the demographic, and treatment
outcomes are limited. This study aimed to address these
issue by longitudinal national data of hospitalized adult
patients with epilepsy in Thailand. Understanding the most
common problems facing them may lead to a good progress
in assessment, intervention, and reaching the ultimate goal in
controlling these problems that are more likely improve
quality of their life.

Materials and Methods
Study design

A retrospective study, exploring the national data,
was conducted on an adult population of 18 years and above,
who had been admitted to hospitals in Thailand. The study
period was from the fiscal years of 2005 to 2014. The data
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were retrieved from the National Reimbursement Health
Insurance system. The system is comprised of three levels
of health insurance coverage: universal coverage, social
welfare, and government welfare. Universal coverage is basic
health insurance for the general population, while social
welfare, and government welfare are in place for people, who
work for private companies and governmental organizations.
The ICD-10 code (G40) was used to identify eligible patients.
Medical discharge forms were used to retrieve the clinical
data, co-morbid diseases, complications, and the discharge
status of the patients.

The discharge status for all admitted patients was
defined by the attending physicians at four levels: a complete
recovery, improved, not improved, and death. The first two
categories have been classified as “improved” or as “good
outcomes”, while the latter two were classified as “not
improved” or “poor outcomes”. All eligible patients were
then divided into two groups: those who had had good
outcomes and those with poor outcomes.

Statistical analysis

Descriptive statistics were utilized in order to
study the baseline characteristics. The student t-test was
used for the purpose of comparing the group mean values,
which were expressed as continuous variables. The Chi-square
test was used to compare the categorical variables between
the groups. Model for poor outcomes were exacted by
multivariate logistic regression analysis. All of the data
analyses were performed using STATA software version 10
(College Station, Texas, USA) on a personal computer.
Furthermore, a p-value of less than 0.05 was considered to
be statistically significant.

Results
Demographics

During the study period, 330,944 adult epilepsy
patients were admitted. The majority of the patients had
been males (208,935 patients; 63.13%). The mean age for all
patients had been 45.86 years (with an age range of 18 to 104
years). Of the adults with epilepsy, who had been admitted
to hospitals, most of them were living in the Northeastern
region of the country at the time and accounted for 108,023
patients (32.64%). As shown in Table 1, patients from other
regions of the country were as follows: Central Thailand
with 97,377 patients (29.42%), Northern Thailand with
86,563 patients (26.16%), and Southern Thailand with 38,977
patients (11.78%).

National Incidence of hospitalized in adult patients
with epilepsy

The number of hospitalized adult patients with
epilepsy has been increasing every year from 20,969 patients
in 2005 to 40,684 patients in 2014. The national incidence
was lowest in 2005 with 4.86 patients/10,000/year and
at its highest with 9.01 patients/10,000/year in 2013.
The average cumulative incidence of hospitalized adult
patients with epilepsy is per 7.27 patients/10,000/year as
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Table 1. Demographic data of adults with epilepsy
admitted all over Thailand during the 10-year
study period from 2005 to 2014

Variables Number (%)
Sex
Male 208,935 (63.13)
Female 122,009 (36.87)
Age (years)
18 to 29 66,944 (20.23)
30 to 39 66,978 (20.24)
40 to 49 68,261 (20.63)
50 to 59 51,195 (15.47)
60 to 69 38,421 (11.61)
70 to 79 28,175 (8.51)
80+ 10,970 (3.31)
Regions
Central 97,377 (29.42)
Northern 86,563 (26.16)
Northeastern 108,023 (32.64)
Southern 38,977 (11.78)
Types of Insurance
Social welfare 2,607 (0.79)
Universal coverage 157,470 (47.58)

Government welfare 170,867 (51.63)

shown in Table 2.

Co-morbidities and in-hospital complications

The most common co-morbid conditions were
hypertension (49,610 patients; 14.99%), diabetes mellitus
(20,931 patients; 6.32%), traumatic brain injuries (9,902,
patients; 2.99%), and previous strokes (9,603 patients;
2.9%). The common complications were pneumonia
(10,223 patients; 3.09%), urinary tract infections (8,941
patients; 2.7%), and sepsis (6,848 patients; 2.07%) as
shown in Table 3.

Outcomes of treatment

The mean (SD) hospital stay was 5.28 (29.39)
days. According to the four discharge statuses, 89.18% of
patients had improved (0.48% complete recovery), while
7.36% had not improved. The in-hospital mortality rate was
found to be 2.98 %. As shown in Table 3, the treatment
outcomes for hospitalized adult patients with epilepsy were
shown to be good at 89.66%, while the poor outcomes
accounted for 10.34%.

Of 12 co-morbid conditions, there were 11
significant co-morbidity factors, which had been associated
with poor outcomes in hospitalized adult epilepsy patients.
The following factors were determined by utilizing
multivariate logistics analysis: hypertension, diabetes
mellitus, previous strokes, chronic renal failure, cirrhosis,
alcoholism, psychosis, and CNS infections. Moreover, all of
them had been significantly associated with poor outcomes
(p<0.001). In addition, schizophrenia and brain tumors
had been shown to be associated with poor outcomes
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Table 2. The incidence rate of adults with epilepsy admitted all over Thailand during the 10-year study period from

2005 to 2014

Years Patients with epilepsy Percent Population Rate/10,000 population
2005 20,969 6.34 43,137,883 4.86
2006 23,406 7.07 43,655,494 5.36
2007 25,113 7.59 43,904,916 5.71
2008 28,717 8.68 44,306,316 6.48
2009 32,765 9.9 44,812,188 7.31
2010 35,972 10.87 45,381,084 7.92
2011 39,764 12.02 45,949,359 8.65
2012 41,128 12.43 46,530,817 8.83
2013 42,426 12.82 47,063,548 9.01
2014 40,684 12.29 47,585,424 8.54
Total 330,944 100 Average 7.27

Table 3. Clinical Features of adult epilepsy patients
admitted all over Thailand during the 10-year
study period from 2005 to 2014

Variables Number (%)

Co-morbid Conditions

Hypertension 49,610 (14.99)
Diabetes mellitus 20,931 (6.32)
Traumatic brain injuries 9,902 (2.99)
Previous strokes 9,603 (2.9)
Chronic renal failure 8,365 (2.53)
Psychosis 5,568 (1.68)
Cirrhosis 5,294 (1.6)
Schizophrenia 4,259 (1.29)
CNS Infections 2,644 (0.8)
Depression 1,861 (0.56)
Brain Tumors 1,400 (0.42)

Complications

Pneumonia 10,223 (3.09)
Urinary tract infections 8,941 (2.7)
Sepsis 6,848 (2.07)
Shock 4,221 (1.28)
Pressure sores 3,988 (1.21)
Discharge Status
Completely recovered 1,578 (0.48)
Improved 295,136 (89.18)
Not improved 24,358 (7.36)
Dead 9,872 (2.98)

(p<0.002), as well as traumatic brain injuries (p = 0.023).
The factor, which was found to be most positively associated
with poor outcomes was CNS infections with an adjusted
odds ratio of 2.38. Additionally, 5 complications were
associated with poor outcomes (p<0.001). The factor, which
was found to be most positively associated with poor
outcomes, was sepsis with an adjusted odds ratio of 6.71 as
shown in Table 4.

Discussion
From our 10-year longitudinal national data, the
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number of hospitalized adult patients with epilepsy has been
increasing every year and most had been males. Our findings
was similar to low-income countries that reported from sub-
Saharan Africa® found that the overall incidence of hospital
admissions among people with epilepsy was 45.7/100,000
person-years and study from high-income countries such as
United Kingdom found that the rate of hospital admission
increased from 66 to 68/100,000 persons/year over 10 years.
The mean (SD) hospital stay was 5.28 (29.39) days similar
to other study reported the overall median duration of
hospitalization in days was 3.0 days®. People with epilepsy
were more likely to have prolonged stays in the hospital if an
epilepsy-related cause compare to those without cause®®.
Our findings indicated that the discharge status had shown
improved conditions for 89.18% of the patients (0.48%
complete recovery), while 7.36% had shown no signs of
improvement. In addition, the in-hospital mortality rate was
2.98%. The WHO reported the mortality rate for epilepsy at
1.86%®. PWE who recurrent seizures are due to status
epilepticus (SE), which is a life-threatening emergency
condition. It may lead to high morbidity and mortality rates,
which may be as high as 42% depending upon the etiology,
the patient’s age, the type of seizures, and the duration of
SE(Q-IZ).

Among different countries, the co-morbid
conditions in epilepsy patients may vary. In most developing
countries, CNS infection was the most common cause or co-
morbid condition of epilepsy!'¥, while stroke was the most
common cause or co-morbid condition of epilepsy in the
developed countries, particularly among elderly patients®.
Our nationwide data showed that the most common co-
morbid conditions were hypertension (14.99%) and diabetes
mellitus (6.32%), which was similar to results from a study
by Huang, et al! in China. These findings differed
from previous studies conducted in Thailand. Phabphal,
et al'® conducted a study on the conditions of co-morbidity
for epilepsy in the elderly, which showed that depression
and anxiety had been the most common co-morbidities,
followed by sleep-related disorders and strokes. In
another study, Gaitatzis, et al'”. found the most common
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Table 4. Significant Factors associated with poor outcomes of hospitalized adult epilepsy patients admitted all over
Thailand during the 10-year period of the study from 2005 to 2014

Variables Discharge Status Adjusted odds ratio p-value
(95% CI)
Good outcomes, n (%) Poor outcomes, n (%)
Sex
Male 187,752 (63.3) 21,183 (61.9) 1 0.188
Female 108,962 (36.7) 13,047 (38.1) 1.2 (0.99 to 1.04)
Ages
18to0 29 61,646 (20.8) 5,298 (15.5) 1 <0.001
30 to 39 60,784 (20.5) 6,194 (18.1) 1.13 (1.09 to0 1.18)
40 to 49 61,814 (20.8) 6,447 (18.8) 1.12 (1.08to0 1.17)
50 to 59 45,942 (15.5) 5,253 (15.4) 1.14 (1.09 to0 1.18)
60 to 69 33,764 (11.4) 4,657 (13.6) 1.28 (1.22to0 1.34)
70 to 79 23,949 (8.1) 4,226 (12.4) 1.51(1.43 to0 1.59)
80+ 8,815 (3.0) 2,155 (6.3) 2.00 (1.88to0 2.13)
Co-morbidity conditions
Diabetes mellitus 17,729 (6.0) 3,202 (9.4) 1.21(1.16 to 1.27) <0.001
Hypertension 43,525 (14.7) 6,085 (17.8) 0.87 (0.84 to 0.90) <0.001
Chronic renal failure 6,461 (2.2) 1,904 (5.6) 1.8(1.70to 1.91) <0.001
Cirrhosis 1,841 (0.6) 504 (1.5) 1.89 (1.69 to 2.10) <0.001
Alcoholic 4,512 (1.5) 782 (2.3) 1.45 (1.34 to 1.58) <0.001
Psychosis 4,953 (1.7) 615 (1.8) 1.23 (1.13to 1.34) 0.083
Previous strokes 7,785 (2.6) 1,818(5.3) 1.55 (1.47 to 1.65) <0.001
CNS infection 1,999 (0.7) 645 (1.9) 2.38(2.16 to 2.63) <0.001
Traumatic brain injury 8,896 (3.0) 1,006 (2.9) 1.08 (1.01 to 1.53) 0.023
Brain tumor 1,224 (0.4) 176 (0.5) 1.29 (0.73 to 1.03) 0.002
Depression 1,703 (0.6) 158 (0.5) 0.87 (0.73 to 1.03) 0.102
Schizophrenia 3,801 (1.3) 458(1.3) 1.17 (1.06 to 1.30) 0.002
Complications
Sepsis 3,304 (1.1) 3,544 (10.4) 6.71 (6.37 to 7.08) <0.001
Pneumonia 6,536 (2.2) 3,687 (10.8) 3.01(2.87 to 3.16) <0.001
Pressure sore 2,847 (1.0) 1,141 (3.3) 1.70 (1.57 to 1.85) <0.001
Urinary tract infections 7,091 (2.4) 1,850 (5.4) 1.19 (1.12to0 1.27) <0.001
Shock 1,973 (0.7) 2,248 (6.6) 6.61 (6.18 to 7.07) <0.001

CNS = central nervous system

co-morbidities for epilepsy were depression (30%),
followed by anxiety disorders (10 to 25%) and psychoses
(2 to 7%).

The findings from the present study also revealed
the following predictors for poor outcomes of the adults
with epilepsy: age, diabetes mellitus, chronic renal failure,
cirrhosis, alcoholism, psychosis, previous strokes, CNS
infections, brain tumors, and schizophrenia. The factor, which
was found to be most positively associated with poor
outcomes was CNS infections with an adjusted odds ratio of
2.38. Additionally, 5 complications such as sepsis,
pneumonia, urinary tract infections, pressure sore, and shock
were associated with poor outcomes (p<0.001). The factor,
which was found to be most positively associated with
poor outcomes, was sepsis with an adjusted odds ratio of
6.71. Regarding the co-morbid conditions that are associated
with epilepsy, two scenarios may be possible: epilepsy may
be the cause of the co-morbid diseases or the co-morbid
diseases may lead to epilepsy. For instance, chronic renal
failure, may be the cause of epilepsy, such as in cases of
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uremic encephalopathy®. In addition, strokes"”, CNS
infections®”, and brain tumors®” could be the causes for
seizures or epilepsy due to brain pathology. Conversely,
epilepsy may be the cause of various diseases, such as
psychosis and schizophrenia®?.

In another study, Patel et al® found the risk of
inpatient death was only seen in epilepsy with comorbid
alcohol abuse and epilepsy with comorbid depression was
associated with a higher risk of a length of stay of more than
three days (median), followed by comorbid psychosis.
Psychiatric comorbidities are influential factors that must
be considered in models of Health-Related Quality of Life
(HRQOL) in epilepsy®. Nurses play an importance role in
the assessment and management the physical and
psychosocial problems of patients with epilepsy.
Understanding the most common problems facing them
especially on patients psychological functioning may lead to
a good progress in assessment, intervention, and reaching the
ultimate goal in controlling these problems that are more
likely improve quality of their life®®. Our finding was
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important data for nurses in planning effective nursing care
and interventions for the physical and psychosocial problems
of hospitalized adult patients with epilepsy to reduce impact
of disease.

Limitations

There were some limitations to the present study.
Firstly, the data were retrieved only from reviewing medical
charts. As a result, the authors were unable to identify the
types of seizures and the anti-epileptic drugs used for
treatment. Secondly, the data were retrieved using the ICD
codes, which meant that there could have been some possible
errors at the time the ICD codes were entered.

Conclusion

The incidence rate of hospitalized adult patients
with epilepsy has been increasing tendency. The most
common co-morbidities were hypertension. Age, co-
morbidity conditions, and complications were associated
with poor outcomes of hospitalized adult patients with
epilepsy. These findings will be crucial for the development
of epilepsy services in Thailand and important data for nurses
in planning effective nursing care and interventions for the
physical and psychosocial problems of hospitalized adult
patients with epilepsy.

What is already known on this topic?
Epilepsy is the most common serious neurological
disorder.

What this study adds?

The incidence rate of hospitalized adult patients
with epilepsy has been increasing tendency. The most
common co-morbidities were hypertension. Age, co-morbidity
conditions, and complications were associated with poor
outcomes of hospitalized adult patients with epilepsy.
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