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The Prevalence of Mental Retardation Among Third Grade Elementary
School Children in the Suwon Area, Korea

The purpose of this study was to estimate the prevalence of mental retardation
(MR) in Korea. The study population comprised 1,757 third-grade elementary
school children residing in a single school district in Suwon, Korea. We conduct-
ed the total population survey for 1,537 children who attended one of 5 schools
in the district. For the remaining 220 children who did not attend a school in the
school district, we found children with MR via inspection of the register list of the
disabled. A total of 16 children (7 of the 1,537 children and 9 of the 220 children)
were found to have MR, yielding a prevalence of MR of 9.1/1,000. Considering
that about 60% of the people with disabilities are registered in Korea, there
would be at least 6 unregistered children with MR among the 220 children, so
that the prevalence of MR can be estimated at 12.5/1,000 for the Suwon area.
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INTRODUCTION

Mental retardation (MR) is one of the most frequent
handicaps among children and can be a serious and life long
disability, placing heavy demands on the society and the
health system (1-3). According to the American Association
on Mental Retardation’s 1992 definition (4), the diagnosis
of MR can be made if a person displays the following three
characteristics: 1) the person’s intellectual functioning level
is approximately 70 to 75 or below; 2) there are related lim-
itations in two or more applicable adaptive skill areas; 3) the
age of onset is 18 yr or below. The adaptive behavior refers
to the quality of everyday performance in coping with envi-
ronmental demands. The quality of general adaptation is
usually mediated by the level of intelligence, and thus, the
two-concepts overlap (4).

In terms of prevalence of MR, Penrose’s classical investi-
gations revealed that the intelligence quotient (1Q) of 10 to
14-yr-old children without organic impairment was nor-
mally distributed, with a mean I1Q of 100 and a standard
deviation (S.D.) of 15, which gives a theoretical prevalence
of 0.3% in the 1Q range below 50, 2.3% for 50-70, and 2.5%
for 70-75 (5-7). According to a literature review, prevalence
rates for severe MR (1Q<50) seem to center on a true aver-
age value about 3-3.8 per 1,000, which coincides with the
theoretical rate of 0.3% of severe MR (5-9). However, the
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range of prevalence rates for mild MR (1Q 50-70) is too large
to allow valid conclusions (5-9). In 1981, Hagberg et al.
reported a 0.4% prevalence of mild MR in Swedish school
children (5). They stated that a high general socioeconomic
level of Sweden could explain this low prevalence (6, 7). How-
ever, in that study, they used the Swedish standardization of
the Wechsler Intelligence Scale for Children or Terman-Mer-
rill test, which were standardized for Sweden 10 and 40 yr
before, respectively. Therefore, they conjectured that the
economic, social, and technical progress during those years
might have resulted in a progressively increasing mean 1Q
performance and thus low prevalence of mild MR (5).

On the other hand, through the extensive literature review,
Roeleveld et al. said that there was sufficient evidence to
justify the conclusion that, even today, approximately 3% of
children of school age were mentally retarded, of which a
considerable proportion could have been prevented (8). How-
ever, the prevalence of MR in developing countries is known
to be much higher than that in developed countries (8, 9).

Establishing the prevalence of MR is the first step in devel-
oping effective rehabilitation and educational programs for
those already suffering from it, as well as appropriate preven-
tion programs for those at risk. However, to the best of our
knowledge, the prevalence of MR in Korea is still unknown.
The purposes of this study were to estimate the prevalence
of MR among the elementary school children in part of the
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Suwon area, Korea, and to identify factors correlating with
cognitive function in these children.

MATERIALS AND METHODS
Subjects

Suwon is the capital of Kyonggi Province, and has 856,404
residents (1998 census; 10, 11). The study population in the
present study comprised 1,757 children (917 boys and 840
girls) who were born between March 1989 and February
1990 and resided in the school district in Keonsun-ku, Suwon
(12). The majority of these children were in the third grade
of elementary schools. The reasons for selecting children in
this age group were that they could answer the 1Q test on
optical marker reader (OMR) cards and their curriculum was
relatively less structured than that of higher-grade children,
so that they had available time for the 1Q testing. The reason
for selecting this area was the manageable number of partic-
ipants for a total population survey. This district had five
public elementary schools, but no private elementary or
special school.

Of the 1,757 children, 1,537 (794 boys, 743 girls) attend-
ed one of the five elementary schools. The demographic and
developmental characteristics of children of these 1,537
subjects are presented in Table 1. The mean age of these 1,537
subjects was 8.82 +0.44 yr and the mean monthly household
income was US$ 1,888+881, which represents relatively
lower than the average in Korea.

The possible explanations for the remaining 220 who were
born between March 1989 and February 1990 and resided
in this school district in Keonsun-ku, Suwon but did not
attend any of the five elementary schools in the school dis-
trict are as follows: 1) attending a private school for higher
quality of education; 2) attending a special school for their
disabilities; 3) staying home due to their severe disabilities
or other medical conditions.

Table 1. The demographic and developmental characteristics
of children participating in phase 1 of the study

Characteristics Value

Boy: girl (n=1,537) 794:743

Gestational period (weeks, n=1,350) 39.71+1.42

Birth weight (kg, n=1,417) 3.28+0.43

Number of siblings (h=1,418) 1.10+0.52

Age at the beginning of independent 11.29+2.02
walking (months, n=1,404)

Monthly family income 1,888 +881*
(US dollar equivalent, n=1,025)

Years of education of mother (n=1,194) 12.74+2.01*

Years of education of father (n=1,196) 13.78 £2.35*

*: Characteristics with a significant correlation with 1Q.
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Procedure

The design of the study is shown in Fig. 1. It consisted of
two phases. In the first, the Korean Intelligence Test-Prima-
ry (KIT-P; 13) was administered to the 1,537 children attend-
ing the elementary schools and a questionnaire designed to
assess factors potentially correlating with children’s cogni-
tive function was filled out by the children’s parents. The
questionnaire that had been developed by the authors con-
tained 7 questions on the children’s perinatal history, devel-
opmental history, and socioeconomic status such as gesta-
tional period, birth weight, number of siblings, age at the
beginning of independent walking, household income, and
maternal and paternal educational levels. The KIT-P was an
intelligence test developed for the 1Q test for a large num-
ber of children at a time. It consists of 100 multiple-choice
questions divided into four subtests (linguistic ability, gen-
eral reasoning ability, mathematical ability, and perceptual
ability). The KIT-P was administered to the children in
their own classrooms, according to the directions on a cas-
sette tape and under the supervision of schoolteachers and
the first author. Administration of the KIT-P took about 45
min. The children filled the answers on the OMR card and
the scoring was done by a computer system. Accuracy

1,757 children living in a school district
of Suwon, Korea
1,537 children attending an 220 children who did not attend an
elementary school in this school | elementary school in this school
district district

Phase I: KIT-P* l

‘ Children registered as MR

Estimated number
of unregistered
children with MR

Yes

1,526 children 11 chlldren

Phase II: KEDI-WISC' &AAA1

No Yes ¢
Y Y
4 children 7 children 9 children 6 children
Lo I __ J

22 children with MR

Fig. 1. Flow chart to identify children with mental retardation.

* Korean Intelligence Test-Primary. ": Korean Educational Devel-
opment Institute-Wechsler Intelligence Scale for Children-
Revised. *: Assessment of Adaptive Areas.
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checks and necessary corrections for the use of OMR cards
were made manually before and after the entrance of the
data into the database. A child was screened as positive for
MR in phase 1 of the study, if the IQ on the KIT-P was 70
or below.

All children who were screened as positive in phase 1 of
the study were invited to our hospital in order to be evaluat-
ed by a pediatric physiatrist (SY') and a psychologist (HHY).
The individual assessment of 1Qs was conducted with the
Korean Educational Development Institute-Wechsler Intel-
ligence Scale for Children (KEDI-WISC; 14) and the exam-
ination of adaptive skills was done with the Assessment of
Adaptive Areas (15). Diagnosis of MR was made according
to the American Association on Mental Retardation’s 1992
definition (4).

For the remaining 220 children who were born between
March 1989 and February 1990 and resided in the school
district in Keonsun-ku, Suwon but did not attend any of the
five elementary schools in the school district, we could not
have direct access to them with the above two phase proce-
dures to identify the children with MR. Therefore, in order
to identify the children with MR among the 220 children,
the whole registration list of the disabled in this school dis-
trict was reviewed. In South Korea, there is the disability
registration program that provides benefits based on disabil-
ity, where children can be registered with the diagnosis of
MR through the disability determination process by the
medical doctors in the related fields.

Statistical Analysis

Data are shown as mean +SD. To determine which char-
acteristics correlated with children’s 1Qs, a correlation anal-
ysis and multiple regression analysis were performed, using
children’s 1Q as the dependent variable. The independent
variables included gestational period, birth weight, number
of siblings, age at the beginning of independent walking,
household income and maternal and paternal educational
levels.

RESULTS

On the 1Q test using the KIT-P (phase 1), the 1Q of 1,537
children was 109.95+16.67 and 11 children (8 boys and 3
girls) obtained an 1Q of 70 or less. Of these 11 children, 7
(5 boys and 2 girls) satisfied the American Association on
Mental Retardation’s 1992 definition on MR (Fig. 1). The
mean 1Q of these 7 children was 61.00+5.29 (range, 49-
70), and the mean number of adaptive skill areas showing
significant functional limitations was 4.80+2.59 in the
Assessment of Adaptive Areas (15).

Among the 220 children who could not be assessed direct-
ly, we found 9 (5 boys and 4 girls) with a diagnosis of MR

S.Y.Yim, HH. Yu, LY. Lee

Table 2. Multiple regression analysis of clinical characteristics
of children and intelligence quotient

Standardized Standard

Characteristics o P-value
coefficients error

Monthly family income 0.007 0.001 0.847

Maternal educational level 0.152 0.367 0.001

Paternal educational level 0.090 0.304 0.036

R?=0.049.

via inspection of the registration list of the disabled. Thus, a
total of 16 children out of 1,757 (7 of 1,537 children and 9
of 220 children) were found to have MR, yielding an overall
prevalence of 9.1 per 1,000 (16:1,757=9.1: 1,000). Even
though we could not find any official report on the rate of
disability registration in Korea, the officers working in that
field generally estimated the rate of disability registration at
about 60%. Therefore, with this rate of disability registration,
we conjectured that there would be at least 6 unregistered
children with MR among the 220 children (0.6:9=0.4.6),
and estimated that there would be a total of at least 15 chil-
dren with MR among the 220 children in this group. There-
fore, the prevalence of MR could be estimated at 12.5 per
1,000 (7 of 1,537 children and 15 of 220 children, 22:
1,757=12.5:1,000) for the Suwon area.

The sex ratio of the 16 children was 1: 0.6 (10 boys and 6
girls) and showed a male preponderance among children with
MR, although this tendency did not reach a statistical sig-
nificance (p>0.05). There was no significant difference in
the mean 1Q scores between boys and girls (p>0.05).

Among the seven clinical characteristics (gestational period,
birth weight, number of siblings, age at the beginning of
independent walking, household income and maternal and
paternal educational levels), three showed a significant corre-
lation with children’s 1Q scores: household income, maternal
educational level, and paternal educational level (Table 1).
By the regression analysis, we obtained the following equa-
tion: 1Q=0.152MED+0.090PED+0.007 INCOME, with
an adjusted R2 of 0.049, where MED, PED, and INCOME
represented maternal educational level, paternal educational
level, and household income, respectively (Table 2).

DISCUSSION

According to our literature review, this study appears to
be the first on the prevalence of MR in Korea. According to
this study, the prevalence and the estimated prevalence of
MR among the third-grade elementary school children of
an area in Suwon, Korea, were 9.1 and 12.5 per 1,000, respec-
tively. The population of South Korea was about 46,430,000
at the time of this study (1998 census), and thus our data
suggest that between 422,513 (9.1 per 1,000) and 580,375
(12.5 per 1,000) persons in South Korea have MR.
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According to the literature we reviewed, the prevalence
rate of MR in the United States lies between 41.66/1,000
in South Carolina (16) and 12.0/1,000 among 10-yr-old
children in Metropolitan Atlanta (17). The prevalence of
MR in Atlanta was barely one quarter of the South Carolina
rate. The causes of this discrepancy are not clear, even though
the different methodologies employed and the different
socioeconomic status of the children in the two studies might
have played a role. Recently, Larson et al. reported the com-
bined prevalence of MR and/or developmental disabilities
from the 1994/1995 National Health Interview Survey in
the United States as 14.9 per 1,000 (18). On the other hand,
Fernell reported a prevalence rate of 12.8 per 1,000 in school-
aged children from a Swedish suburban municipality (19).
According to the reports from developing countries, Durkin
et al. estimated the prevalence of MR at 19.0/1,000 for seri-
ous retardation and at 65.3/1,000 children for mild retarda-
tion in Pakistan (20). In Bangladesh, according to Islam et
al. the prevalence of serious MR in 2- to 9-yr-old children
was 5.9/1,000, which is slightly higher than the prevalence
range observed in developed countries (21).

The MR prevalence obtained in the present study may
reflect social and demographic features unique to the Korean
society, and therefore should be used with caution in mak-
ing comparisons with those from populations reported by
other investigators. Even with this caution, the prevalence
of MR in Korea is very close to the levels reported in the
1994/1995 National Health Interview Survey in the United
States, Atlanta, and the Swedish suburban municipality
(17-19). Thus, as far as the prevalence of MR is concerned,
Korea shows the features of developed countries, not those
of developing countries. We think that the relatively high
educational level and the continuing economic growth in
Korea may partly explain this comparatively low prevalence
of MR.

Generally, a striking association was found between mild
MR and socioeconomic class (5-9, 20). The mean monthly
household income in this study was about US$ 1,888 +-881
and the mean number of children per household was 2.10.
Assuming that both parents were present in each household,
We can estimate the average per capita income in this study
at $ 5,525 [($ 1,888/month x 12 months)-4.10 persons].
The average per capita income in Korea in 1998 was $ 6,823
and thus the per capita income in this study was lower than
the average in Korea. Therefore, the overall prevalence of MR
in Korea could be equal to or lower than the prevalence
obtained by the present study.

We should mention one of the serious methodological
limitations of this study. Among the total 1,757 subjects,
we could not directly examine the 220 children who did not
attend to any of the five elementary schools in the school
district. Again, the possible explanations for the remaining
220 are as follows: 1) attending a private school for further
higher quality of education; 2) attending a special school for
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their disabilities; 3) staying home due to their severe disabil-
ities or other medical conditions. None of the five schools in
this study had special classes for children with MR or other
disabilities. Consequently, children with more severe MR
(1Q<50) might be concentrated in these 220 children.
Among them, we identified 9 children with MR from the
register of the disabled. In Korea as in other countries, as a
part of the national welfare system, the government has
provided several benefits for the registered people with dis-
abilities. Even though we could not find any official report
on the rate of disability registration in Korea, the officers
working in that field generally estimated the rate of disabil-
ity registration at about 60%. Thus, we estimated that there
would be a total of 15 children with MR among the 220
children. The estimated number of children with MR among
these 1,757 children was thus 22, and the estimated preva-
lence of children with MR was 12.5/1,000.

Another limitation is that we could not provide the infor-
mation on the etiologies of MR. However, initially we did
not plan to analyze the etiology and pathogenesis of MR.
Therefore, further studies for the etiologies of MR in Korea
are reserved in a near future.

In this study, the sex ratio of the children with MR was
1:0.6, a 40% excess of males. According to the literature,
for severe MR, the male-to-female ratio is remarkably con-
stant and indicates a 20% excess of males. Some studies pre-
sented comparable male-to-female ratios for mild MR, rang-
ing from a 40% excess of males in the Netherlands to an 80%
excess in Sweden (5). Our previous study also reported that
MR of unknown etiology in Korea was more common in
males and the male-to-female ratio was 3:1 (1:0.3; 22). This
might reflect a difference in registration and identification
procedures, but could also indicate a greater susceptibility
of the male central nervous system.

In this study, the maternal educational level was most
strongly associated with the cognitive functioning of the
children and, in addition, the household income and paternal
educational level were significantly associated with the cog-
nitive functioning. Dunkin et al. also reported that the lack
of maternal education was strongly associated with prevalence
of both serious and mild MR (20). We thought that, in many
cases, the higher maternal educational level might lead to a
more enriched environment for the cognitive development
of the children as well as reflect a higher socioeconomic sta-
tus. In fact, the children of mothers with MR are known to
have a high risk of either genetically or environmentally
caused low cognitive function (23, 24).

In conclusion, we found a total of 16 children with MR
among 1,757 children who were born between March 1989
and February 1990 and resided in a single school district in
Suwon, Korea. Thus, the prevalence rate for MR was 9.1 per
1,000 children. Considering the approximate 60% rate of
disability registration in Korea, the true prevalence of MR
was estimated to be 12.5 per 1,000. Cognitive functioning
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was strongly associated with maternal educational level,
paternal educational level, and household income, in descend-
ing order.

We believe that this is the first report on the prevalence
of MR in Korea. Despite some limitations, the prevalence
and associated factors for MR that are reported here from a
designated population in Korea are expected to fill a gap in
our information about the epidemiology of MR. Epidemio-
logical studies on a large scale are needed for developing
appropriate policies and related programs for the education
and rehabilitation of children with MR in Korea in the near
future.
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