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ABSTRACT 
A national survey of zaduftion cxposarc had bcca conducted in Tarwan from May 3 to May 9.1993, to 

esaMch to population d \ ^ We JnTMSugaterfte 
of fee X-*aydagoosKCxaoiiaarioft.Wciovestigaicrf9rno(fi^ 
(34% ofthe total) and 52 local hospieQsO^ 

frra werecoMccied. Total numbers of 5162 X-tay examinations were performed annually per 10.000 in

habitants in Taiwan. The chest examination was the higeacoi«ribarion.45%.ofanX-iayexarnii>ations> 

I>ttIaattityfra«ftn8pnalB«lh^ 

diagnosis. C ~t ' X 

1. INTRODUCTION 
Population dose estimation was reported 

in well developed countries and some de
veloping countries. Medical exposure dose 
contributes to most of the population dose. 
But the data for medical exposure dose and 
population dose has not yet been estab
lished in Taiwan. It is important to estab-

hospitals, so that the investigation could be 

done easily. 

2. METHODS AND MATERIALS: 
2-1. Sample selection 

According to the reports of the Hygiene 
Administration Department for Hospital 
Classification in 1990 and 1991 (Thisclas-

lish such data since we are going to set up a sification has been pea formed every 2 years 

social medical insurance system next year. 
Due to the situation in Taiwan, we had to 
design prospective investigation forms in
stead of retrospective investigation forms 
widely used in other countries. We also de
signed different investigation forms ac
cording to the X-ray application forms in 
medical centers, area hospitals and local 

and the data for 1992 is not yet reported ). 
There were 11 medical centers, 44 area 
hospitals and 506 local hospitals in Tai
wan. We added a newly established medi
cal facility, Kaohsiung VGH, into the 
medical center. We chose all the medical 
centers, half of the area hospitals ( 22 in 44) 
and 20 % of the local hospitals ( 100 in 506 
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Table 1. Classification and Surveyed Hospitals in Taiwan 

CLASSIFICATION Ol HOSPITAL NUMBER HOSPITAL. NUMBERS HOSPITAL NUMBERS % OF HOSPITALS 
HOSPITALS IN TAIWAN SURVEYED REPLIED REPLIED IN TAWA1 

MEDICAL CENTER 

AREAHOSPrTAL 

LOCAL HOSPITAL 

12 

44 

506 

12 

22 

100 

9 

15 

52 

75% 

34% 

10.3% 

) for the investigation. The area hospitals 

and local hospitals were chosen from a ran

domly sampling. 

2-2. Investigation methods 

(1) Medical center 

We visited the Radiological Department 

of all the medical centers, and explained 

all the necessary information for investiga

tion. We asked the Department Chief and 

Technical Chief for help in this work. 

(2) Area hospitals 

We visited most of the area hospitals ex

cept for the hospitals in eastern Taiwan . 

For the area hospitals in eastern Taiwan, 

we called them and explained the necessary 

information by telephone. 

(3} Local hospitals 

We mailed all the necessary investigation 

forms to the department chief in local hos

pitals by registered mail at the end of April. 

We called all of the local hospitals and 

wrote to them to ask for their cooperation 

in this investigation. 

2-3. Statistical analysis methods 

We collected all the data from hospitals, 

transferred all examination names into the 

numbers we designed. We entered all the 

data into a computer, getting the data we 

needed from a lotus 1-2-3 in Macintosh 

computer. 

3. RESULTS 

A total of 9 in 12 medical centers returned 

the investigation forms(75%), 15 in 22 area 

hospitals chosen for investigation re-

Table 2. Frequencies of each Examination in per Medical 

Center, Area Hospital and Local Hospital 

TYPE OF EXAMINATION 

CHEST 
ABDOMEN 
HEAD 
SHOULDER A MBS. 
STERNUM 
EXTRIMrnES 
SPINE 
PELVIS 
HIP JOINT 
BARIUM MEAL 
BARIUM ENEMA 
URINARY SYSTEM 
PELVIMETRY 
MAMMOGRAPHY 
MYELOGRAPHY 
ANGIOGRAPHY 
CTSCAN 
OTHERS 

TOTAL 

MEDICAL 
OiNllfl l 
1377 
400 
135 

38 
316 
184 
32 
42 
44 
41 
67 
1 
19 
8 
17 
202 
30 

2962 

AREA 
HOSPITAL 
3«7 
177 
48 

11 
123 
38 
20 
7 
13 
10 
17 
1 
1 
1 
1 
31 
7 

933 

LOCAL 
HOSPITAL 
120 
42 
12 

3 
29 
IS 
4 
2 
5 
3 
3 
1 
0 
1 
0 
15 
1 

257 
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Rg. 1: Average Frequencies of X-ray Diagnosis and Sex 
Differences in Each Type of Hospital 
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Fig. 2: Age Distribution of Patients in a Medical Center 

Fig. 3; Age Distribution ot Patients in an Area Hospital 

plied(68%). 61 of the 100 cho

sen local hosphak returned die 

investigation forms, but 9 of the 

investigation forms were incor- * 

rect in local hospitals. These 

data were shown in Table 1. The 

average frequencies of different 

types of X-ray examinations per 

medical center, area hospital and 

local hospital in this survey were 

shown in Table 2. The total fre

quency per medical center was 

about 3.2 times that per area hos

pital, and per area hospital is 

about 3.6 times that per local 

hospital. The comparison of av

erage frequencies and sex differ

ences within each hospital is 

shown in Fig. 1. The male/fe

male ratio in each kind of hospi

tal was about the same ( Medical 

center: 1.6 Area hospital :1.5 

Local hospital: 1.4). This means 

that males received more X-ray 

examinations than females in 

Taiwan. The age distribution of 

patients in medical centers and 

area hospitals were shown in 

Fig. 2 and Fig. 3. The age distri

bution for local hospitals was 

about the same as that of area 

hospitals. The estimated annual 
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number of examinations per year per 
10,000 inhabitants in Taiwan "was 5162 
(Table 3). This frequency is in the middle 
level compared with the data in other well 
developed countries. 

4. DISCUSSION 
Chest ex.atnin<iUoas in medical centers 
were 46%, area hospitals 41% and local 
hospitals 47% of all examinations. In Tai
wan, the medical centers take chest X-rays 
for the patient as admission routine. The 
main X-ray examinations in local hospitals 
were chest examinations, so the percentage 
of chest X-rays was high. The average fre
quencies of all types of X-ray examinations 
per medical center were about 3.2 times 
that per area hospital, and per area hospital 
were about 3.6 times that per local hospital. 
But for the fluoroscopic examination, the 
ratio of medical centers/area hospitals and 
area hospitals/local hospitals was larger ex
cept for the barium meal and barium en
ema. This might due to the more compli
cated X-ray examinations that were per
formed in medical centers than performed 
in area hospitals and local hospitals. We 
found that frequencies between age 5 to 14 
were relatively low in all hospitals. This 
means that most of the doctors know the 
radiation might hurt young people or chil
dren. The frequencies for ages over 60 were 

Tabfc^Ara^ricquaioesofEnchFxwimijaiLMmTawan 

TYFEOFEXAMJNATMN 

CHEST 
ABDOMEN 
HEAD 
SHOULDER & RIBS. 
STERNUM 
EXTRTMITIES 
SPINE 
PELVIS 
HIP JOINT 
BARIUM MEAL 
BAK1LM EXliMA 
URINARY SYSTEM 
PELVIMETRY 
MAMMOGRAPHY 
MYELOGRAPHY 
ANGIOGRAPHY 
CTSCAN 
OTHERS 

TOTAL 

mBQUESCt-gvEaxtmaa 

2357 
844 
247 

56 
596 
326 
85 
41 
94 
62 
80 
8 
7 
11 
6 
311 
30 

5162 

relatively higher in medical centers than in area 
hospitals. This means That Ac patients in medical 
centers take more X-ray examinations over die 
age of 60. This is because most of the patients 
with severe diseases were sent to medical centers 
for better medical care. So the frequencies in
crease at that ageThere were not many health 
check up X-ray examinations performed in Tai
wan. The data would increase in the rear future 
since physical examinations has recently in
creased. We also oottecisd information on die 
nuclear medicine examinations, mat is, the fre
quency, the administration dose, the types of 
radjopharnaceuticals, and the age and sex distri
bution, from all of the hospitals with nuclear 
medicine in Taiwan in the month of May, 1993. A 
dental examination survey was not performed in 
this study. 


