
I.	Introduction

The Republic of Korea (ROK) adopted a fee for service system 
by a single health care agent, the national health insurance 
service. Every detail about practice, medication, and diagnosis 
of all patients is transmitted to the Health Insurance Review 
and Assessment Services (HIRA) [1]. In May 2012, HIRA 
provided the National Patients Sample (NPS) data of the year 
2009, named HIRA-NPS-2009, which contains about 13% of 
the hospitalized patient data and 1% of outpatient data with 
national representativeness [2]. HIRA-NPS-2009 was extract-
ed with stratified and systematic sampling methods according 
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to sex and age group among all patients who used medical 
services in 2009. It included every detail of the medical care 
services and drug prescriptions of the sample patients. The 
representativeness of this sample was verified by HIRA and 5 
other medical associations in the ROK [2].
  Recently, a few papers have been published based on data 
from HIRA-NPS-2009 [3-5]. Park et al. [3] mainly focused 
on epidemiology, and others investigated the incidence of 
unusual diseases [4,5]. However, we thought that it could 
also be possible to analyze inter-hospital transfer because 
HIRA-NPS-2009 contains every detailed personal history of 
the utilization of medical services. 
  As many as 3 million cases of organophosphate and carba-
mate intoxication occur around the globe each year [6,7], 
and the problem is particularly prevalent in agricultural 
countries and developing countries [8,9]. The ROK is no 
longer a developing country, but the occurrence of organo-
phosphate and carbamate intoxication in the ROK is increas-
ing nevertheless [10,11]. The mortality of organophosphate 
and carbamate intoxication is still around 10% to 20% [12-
14], and it is higher when compared with other types of drug 
intoxication [15].
  Many articles about organophosphate and carbamate in-
toxication have been published, but data has been limited 
because it was only a part of intoxication of agricultural 
chemicals or overall drugs or a part of death statistics [10,11]. 
Clinical studies have been based on a single hospital or tar-
geted areas [16] and mainly in regards to the treatment in 
hospital or prognostic factors [17-19]. There also has been a 
lack of research on the effects of hospitals and departments. 
  Unlike other types of intoxication, there are definite anti-
dotes for organophosphate and carbamates exposure. The 
mortality of these disease entities could be lowered with suf-
ficient use of atropine, 2-pyridine aldoxime methyl chloride 
(2-PAM, known as pralidoxime) and vigorous airway man-
agement if used from the early stage of their occurrence. Un-
fortunately, these treatments are inevitably stopped or inter-
rupted during inter-hospital transfer. Inter-hospital transfers 
frequently occur in the cases of severely ill patients. The ma-
jority of inter-hospital transfers are done so that the patient 
can receive the proper treatment; however, it is well known 
that mortality and morbidity were inversely increased for 
transferred patients [20]. 
  We therefore investigated changes in mortality and length 
of stay as a result of inter-hospital transfer, clinical depart-
ment, and size of hospital where patients were admitted 
using HIRA-NPS-2009 in organophosphate and carbamate 
poisoning. The utility and representativeness of the HIRA 
data as the source of prognosis analysis of intoxicated pa-

tients were also evaluated.

II.	Methods

1. Case Definition
HIRA-NPS-2009 includes 3 types of diagnosis fields, namely, 
main diagnosis, sub-diagnosis, other diagnosis. First, patient 
records with the diagnosis code T60.0, which means organo-
phosphate and carbamate intoxication in the International 
Classification of Diseases tenth revision (ICD-10), were ex-
tracted from HIRA-NPS-2009 by searching all 3 diagnosis 
fields. Second, we excluded the records of patients treated 
in out-patient clinics because this might be preventive treat-
ment for chronic exposure. Third, we excluded the records of 
patients who did not administer both atropine and 2-PAM 
or atropine alone during the first hospital day by analyzing 
drug administration and treatment records because this is 
mandatory treatment for acute organophosphate and car-
bamate poisoning. Fourth, we excluded the acute poisoned 
patients’ unrelated records, such as out-patient clinic visit 
for regular follow-up after discharge or hospital admissions 
because of other diseases. 
  We used the term ‘inter-hospital transfer’ where a patient 
was discharged from one hospital and admitted to another 
hospital with the same diagnosis code T60.0 within the same 
day. When patients were transferred more than two times, 
we only took the initial and the final admitting hospitals and 
departments into consideration. We used the term ‘mortality’ 
for patients’ whose discharge result field was “death”.
  We categorized patients by the level of admitting hospitals. 
In the ROK, hospitals are subdivided into tertiary hospitals, 
general hospitals, hospitals, and geriatric hospitals by law, 
according to the size of the hospital and the composition of 
health care providers. Tertiary hospitals are the highest level 
of hospital class in the ROK certified by the government. 
The requirements of these hospitals are fixed by law. General 
hospitals must have over 100 beds and an emergency room, 
whereas hospitals must have over 30 beds and an emergency 
room is optional. Geriatric hospitals must have over 30 beds 
and are specialized for geriatrics or chronically ill patients. 
  There were various admitting departments including emer-
gency medicine, internal medicine, general surgery, family 
medicine, chest surgery, psychiatry, and pediatrics. Since 
emergency medicine and internal medicine were the main 
admitting departments, the rest were rolled into one catego-
ry, as other departments. 

2. Data Analysis
We analyzed age, sex, initial and final admitting hospitals 
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and departments, transfer, length of stay, and mortality of 
organophosphate and carbamate intoxication patients. We 
performed a chi-square test or Fisher exact test for categori-
cal variables and Mann-Whitney U test for continuous vari-
ables. A p-value of less than 0.05 was considered statistically 
significant. All analyses were completed using SAS ver. 9.2 
(SAS Institute, Cary, NC, USA).

III.	Results

HIRA-NPS-2009 contains 27,320,505 medical records of 
1,116,040 patients. Among them, medical records coded T60.0 
were 277 records from 179 patients. Excluded cases included the 
following: 1) preventative treatment cases at out-patients clinics 
(11 patients’ 18 records), 2) cases in which there was no admin-
istration of both atropine and 2-PAM or atropine alone were 
(22 patients’ 42 records), 3) acute poisoned patients’ records of 
out-patients clinic follow-up visits after discharge, treatments at 
out-patients’ clinics, or hospital administration because of other 
diseases (56 records) (Figure 1). After excluding these records, 
we were left with 160 records from 146 patients with acute or-
ganophosphate and carbamate intoxication (Table 1). 
  The majority were male (99 males and 47 females, p < 0.001). 
There were 17 mortality cases (12 males and 5 females), but 
mortalities were not distinguished from each other. The 

mean age of acute organophosphate and carbamate intoxica-
tion was 56.8 ± 19.2 years, and it was 56.2 ± 1.75 years for 
males and 58.1 ± 3.3 years for females. The median length 
of stay was 6 days (interquartile range [IQR], 3–16), and it 
was 6 days (IQR, 3–16) for males and 5 days (IQR, 3–15) for 
females (Table 1). 
  A comparison of mortality rates according to initial and 
final treating hospital classes and clinical departments is 
shown Table 2. According to these results the majority of pa-
tients were treated in tertiary hospitals and general hospitals 
and departments of internal medicine and emergency medi-
cine. Therefore, further analysis of length of stay and mortal-
ity were performed for those categories. 
  The median length of stay was 6 days (IQR, 3–6). When 
sorted by the initial admitting hospital, it was found to be 7 
days (IQR, 4–20) for tertiary hospitals and 5 days (IQR, 3–11) 
for general hospitals. When sorted by the initial admitting de-
partment, it was 6 days (IQR, 3–22) for emergency medicine 
departments and 6 days (IQR, 3–18) for internal medicine de-
partments. When sorted by the final admitting hospital, it was 
6 days (IQR, 3–18) for tertiary hospitals and 6 days (IQR, 3–13) 
for general hospitals. When sorted by the final admitting de-
partment, it was 6 days (IQR, 3–22) for emergency medicine 
departments and 6 days (IQR, 3–12) for internal medicine de-
partments. There was no difference in inter-hospital and inter-

Figure	1.	Case	extraction	diagram.
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Table	2.	Comparison	of	mortality	rate	according	to	initial	and	final	treating	hospitals	and	departments	(n	=	146)

Initial Final

Survival Mortality Total Survival Mortality Total

Tertiary hospital
  Internal medicine
  Emergency medicine
  Other department
  Subtotal

23 (88.4)
31 (93.9)

2 (100)
56 (91.8)

3 (12.6)
2 (6.1)

0
5 (8.2)

26
33

2
61

26 (92.9)
28 (96.6)

2 (100)
56 (94.9)

2 (7.1)
1 (3.4)

0
3 (5.1)

28
29

2
59

General hospital
  Internal medicine
  Emergency medicine
  Other department
  Subtotal

49 (84.5)
13 (86.7)

4 (100)
66 (85.7)

9 (15.5)
2 (13.3)

0
11 (14.3)

58
15

4
77

54 (83.1)
11 (78.6)

2 (100)
67 (82.7)

11 (16.9)
3 (21.4)

0
14 (17.3)

65
14

2
81

Hospital
  Internal medicine
  Other department
  Subtotal

7 (87.5)
0

7 (87.5)

1 (12.5)
0

1 (12.5)

8
0
8

4 (100)
1 (100)
5 (100)

0
0
0

4
1
5

Geriatric hospital
  Other department
  Subtotal

0
0

0
0

0
0

1 (100)
1 (100)

0
0

1
1

Total
  Internal medicine
  Emergency medicine
  Other department
  Total

79 (85.9)
44 (91.7)

6 (100)
129 (88.4)

13 (14.1)
4 (9.8)

0
17 (11.6)

92
48

6
146

84 (86.6)
39 (90.7)

6 (100)
129 (88.4)

13 (13.4)
4 (9.3)

0
17 (11.6)

97
43

6
146

Values are presented as number (%).

Table	1.	General	characteristics	(n	=	146)

Characteristic Total Male Female p-value

Case 146 99 47 <0.001
Mortality   17 12   5 1.000
Length of hospitalization (day), median (IQRa) 6 (3–16) 6 (3–16) 5 (3–16) 0.556
Age (yr) 56.8 ± 19.2 56.2 ± 1.75 58.1 ± 3.3 0.514
Age distribution (yr)
  0–19
  20–29
  30–39
  40–49
  50–59
  60–69
  70–79
  ≥80

    6
    7
  12
  29
  26
  18
  32
  16

  3
  3
10
21
22
12
21
  7

  3
  4
  2
  8
  4
  6
11
  9

Values are presented as mean ± standard deviation or number.
aInterquartile range.
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departmental length of stay (Table 3). 
  Overall, the mortality rate was 11.6%. When sorted by the 
initial admitting hospital, the mortality rate was 8.2% for 
tertiary hospitals and 14.3% for general hospitals. It was 8.3% 
for emergency medicine and 13.2% for internal medicine 
when sorted by the initial admitting department. When 
sorted by the final admitting hospital, the mortality rate was 
5.1% for tertiary hospitals and 17.3% for general hospitals. 
The mortality rate was 9.3% for emergency medicine and 
13.4% for internal medicine when sorted by the final admit-
ting department. According to the final admitting hospital, 
the mortality rate showed a significant difference between 
tertiary and general hospitals (p = 0.024). There was no in-
ter-departmental mortality difference by the final admitting 
department (Table 4).
  There were 13 inter-hospital transfers. Twelve cases showed 
one inter-hospital transfer, only one case showed two inter-
hospital transfers. Length of stay and mortality were signifi-
cantly higher among patients transferred to another hospital 
(p = 0.047 and p = 0.037) (Tables 3, 4). 

IV.	Discussion

Under the healthcare system in the ROK, HIRA gathers 
the entire patient’s circumstantial information of medical 
treatment and diagnosis [1]. As this data is mainly used 

Table	3.	Comparison	of	 length	of	hospitalization	according	to	 initial	and	final	treating	hospitals,	departments	and	 inter-hospital	
transfer	(n	=	146)

Classificationa No.
Length	of	hospitalization	(day),

median	(IQRb)
p-value

Initial hospital (n = 138)
  Tertiary hospital
  General hospital

61
77

7 (4–20)
5 (3–11)

0.118

Initial department (n = 140)
  Internal medicine
  Emergency medicine

92
48

6 (3–14)
6 (3–18)

0.969

Inter-hospital transfer (n = 146)
  Yes
  No

13
133

11 (5–25)
6 (3–15)

0.037

Final hospital (n = 140)
  Tertiary hospital
  General hospital

59
81

6 (3–18)
6 (3–13)

0.714

Final department (n = 140)
  Internal medicine
  Emergency medicine

97
43

6 (3–12)
6 (3–22)

0.852

aMajority of patients were treated at tertiary hospitals and general hospitals, and two clinical departments patients who were treated 
at hospitals and geriatric hospitals, and other clinical departments were excluded. bInterquartile range. 

Table	4.	Comparison	of	mortality	rates	according	to	 initial	and	
final	treating	hospitals,	departments	and	inter-hospital	transfer	
(n	=	146)

Classificationa Survival Mortality p-value

Initial hospital (n = 138)
  Tertiary hospital
  General hospital

56 (91.8)
66 (85.7)

5 (8.2)
11 (14.3)

0.201

Initial department (n = 140)
  Internal medicine
  Emergency medicine

79 (85.9)
44 (91.7)

13 (14.1)
4 (8.3)

0.238

Inter-hospital transfer (n = 146)
  Yes
  No

9 (69.2)
120 (90.2)

4 (30.8)
13 (9.8)

0.047

Final hospital (n = 140)
  Tertiary hospital
  General hospital

56 (94.9)
67 (82.7)

3 (5.1)
14 (17.3)

0.024

Final department (n = 140)
  Internal medicine
  Emergency medicine

84 (86.6)
39 (90.7)

13 (13.4)
4 (9.3)

0.352

Values are presented as number (%).
aMajority of patients were treated at tertiary hospitals and gen-
eral hospitals, and two clinical departments patients who were 
treated at hospitals and geriatric hospitals, and other clinical 
departments were excluded.
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for hospital reimbursement methods, it has been widely 
thought that there are limitations to the use of this data for 
clinical research. However, papers using HIRA-NPS-2009 
are increasingly being reported. Although it is derived from 
medical insurance claim data, we expect that studies could 
produce considerable clinical results based on these data be-
cause medical insurance reimbursement is basically founded 
on a fee for service delivery system in the ROK.
  Though some studies just investigated the incidence of spe-
cific diseases [4,5], the research by Park et al. [3] analyzed 
the correlation between the epidemiology of head trauma 
patients and the frequency of conducting computed tomog-
raphy among those patients. They also demonstrated that 
epidemiologic analysis could be conducted using the medi-
cal insurance claim database.
  This study demonstrated that hospital, clinical depart-
ment, length of stay, and mortality could be analyzed using 
insurance claim data in a specific disease group. This study 
also indicated that length of stay and mortality according to 
inter-hospital transfer could be analyzed, which was previ-
ously unknown.
  We considered the possibility that the analysis of a rare 
disease entity like the one considered in this study using 
HIRA-NPS could be inappropriate because of the problem 
of representativeness. However, HIRA insists that HIRA-
NPS has representativeness even for rare disease entities [2]. 
Therefore, we recommend a comparison study using all of 
the HIRA claims data. 
  From a clinical point of view, our study is the first attempt to 
compare mortality and length of stay according to the grade of 
hospital and clinical department at the beginning and the end 
of treatment and inter-hospital transferred patients using a na-
tional representative patient sample. The mortality and length 
of stay were not influenced by the initial hospital and initial 
admitting department, but we ascertained that a higher level 
of the final treatment hospital corresponded to lower mortal-
ity. When inter-hospital transfer occurred, length of stay and 
mortality increased. This means that continuity of treatment 
was interrupted during transfers.
  Actually, the majority of organophosphate and carbamate 
intoxication patients suffer from mental disorientation, un-
stable vital signs, and difficulty in respiration due to secre-
tion. These patients need proper airway management with 
or without ventilator therapy, arrhythmogenic drugs like at-
ropine, and appropriate monitoring. However, during inter-
hospital transfer, the aforementioned patient conditions and 
treatments are regarded as risk factors [21]. When transfer-
ring patients in a high risk, the group ICU vehicle is recom-
mended with a nurse and doctor as ambulance staff [21,22]. 

Unfortunately, in the ROK, it is uncommon to transfer criti-
cally ill patients with proper equipment and manpower. 
  A strategy and guideline for transfer appear to be needed 
[20]. According to one research in the ROK, the transfer rate 
of intoxication patient was reduced from 22% to 9% when 
the emergency medicine department was the initial admit-
ting department compared to the internal medicine depart-
ment [23]. In our study, the higher the level of hospital, 
the more emergency medicine department was involved in 
treatment, although it does not have a statistically significant 
effect on prognosis. It might be according to treatment pat-
tern. Nowadays most hospitals have departments of emer-
gency medicine, so rapid treatment could be given. Organo-
phosphate and carbamate poisoning requires initial vigorous 
treatment, and departments of emergency medicine can 
apply appropriate treatment at a very early stage. Also, we 
verified that patients who finished their treatment at higher 
level hospitals had a good prognosis. These results are prob-
ably explained by the greater resources of those hospitals.
  Unfortunately, we could not analyze some factor influenc-
ing mortality. One of them is the type of inter-hospital trans-
fer. HIRA-NPS has anonymized patients’ identification and 
also anonymized facilities’ identification, but it only contains 
hospital classifications; thus, we could not analyze whether 
inter-hospital transfer was within a region or to a distant 
region. We were able to analyze according to level of hospital 
classes, however, this classification by the law does not nec-
essarily reflect the actual ability of a given hospital to treat 
poisoned patients. Actually, in the ROK, some general hos-
pitals might offer more appropriate treatment for poisoned 
patients than tertiary hospitals so we didn’t analyze this. 
  Also, there were a small number of mortality cases, so we 
could not analyze the influences of co-morbidity. However, 
initial vigorous treatment like atropine and 2-PAM admin-
istration as well as airway management are the key of treat-
ments for organophosphate and carbamate poisoning; the 
major cause of mortality of these patients was inappropriate 
initial treatment [6,7,13,15]. Analysis of co-morbidity is 
not mandatory for early stage mortality, but some of these 
patients had very long length of stay; in these cases, co-
morbidity might have had an influence. For this reason, we 
suggest further study to investigate the influences of co-
morbidity using all of the HIRA claims data.
  In conclusions, length of stay and mortality rate significant-
ly increased when inter-hospital transfer occurred. There was 
no statistical difference in mortality on inter-hospital and 
inter-department comparison at the initial treating facility. 
However, at the final treating facility, there was a significant 
difference between tertiary and general hospitals, although 
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there was no significant inter-departmental difference. Fur-
thermore, we demonstrated that hospital, clinical depart-
ment, length of stay, and mortality could be analyzed using 
insurance claim data of a specific disease group. The results 
also indicated that length of stay and mortality according to 
inter-hospital transfer could be analyzed, which was previ-
ously unknown.
  HIRA have gathered insurance claim data that include 
medication, treatment, operation, diagnosis, and so on. Most 
toxicology studies using these data have been based on a 
single hospital or small hospital groups until now. We think 
there is great opportunity for research using the HIRA data 
because the number of patient cases is huge. Furthermore, 
we could find much more information if other government 
operating registry systems, for example, the National Emer-
gency Department Information System were also available. 
Because HIRA-NPS was based on insurance claim data, we 
could not see the result of clinical investigation but also time 
and order of specific medication and treatment. It could be a 
major limitation of studies based on HIRA-NPS data.
  From a clinical perspective, this study has the following 
limitations: 1) data analysis was not based on clinical data 
but on insurance claims data; 2) due to the limited data, fac-
tors that generally affect the prognosis could not be evalu-
ated—these include volume of ingestion, toxicity, ingestion 
to hospital time, antidote and treatment method; 3) we could 
not discriminate organophosphates and carbamates because 
the diagnosis code was combined into one category as T60.0; 
and 4) co-morbidity could act as a confounding factor, but 
we could not analyze it because of limited data.
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