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The aim of this study was to investigate the whole picture regarding pregnancy, prenatal
care, obstetrical complications, and delivery among disabled pregnant women in Korea.
Using the data of National Health Insurance Corporation, we extracted the data of women
who terminated pregnancy including delivery and abortion from January 1, 2010 to
December 31, 2010. Pearson'’s chi-square test and Student-t test were conducted to
examine the difference between disabled women and non-disabled women. Also, to
define the factors affecting inadequate prenatal care, logistic regression was performed.
The total number of pregnancy were 463,847; disabled women was 2,968 (0.6%) and
460,879 (99.4%) were by non-disabled women. Abortion rates (27.6%), Cesarean section
rate (54.5%), and the rate of receiving inadequate prenatal care (17.0%), and the rate of
being experienced at least one obstetrical complication (11.3%) among disabled women
were higher than those among non-disabled women (P < 0.001). Beneficiaries of Medical
Aid (OR, 2.21) (P < 0.001) and severe disabled women (OR, 1.46) (P = 0.002) were more
likely to receive inadequate prenatal care. In conclusion, disabled women are more
vulnerable in pregnancy, prenatal care and delivery. Therefore, the government and society
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INTRODUCTION

Pregnancy and childbirth is an important event in a woman'’s
life, regardless of them carrying or not carrying disability. Wom-
en with disability are confronted with different circumstances
compared to women without disabilities in the case of preg-
nancy and childbirth. They are faced with problems with dis-
ability in itself, and they could be faced with further barriers
such as physical accessibility, additional economic burden,
problems of communication with medical personnel and socio-
cultural prejudice (1-3). Therefore, more delicate care and at-
tention from families, society, and the nation are needed for
pregnant women with disabilities. Nevertheless, in Korea, it has
not been revealed how many pregnancies and deliveries among
disabled women have occurred annually. Although the Korean
government surveys nationwide every 3 yr to grasp the status of
people with disabilities, this survey only questions how many
disabled women have experienced pregnancy (4). Consequent-
ly, it has not been revealed how many pregnancies and deliver-
ies among disabled women have occurred annually. There are
also insufficient researches in other countries on the nature of
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should pay more attention to disabled pregnant women to ensure they have a safe
pregnancy period up until the delivery.
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disabled women and rates of childbirth, as they only focused on
some parts of regions in the country and some types of disabili-
ty (5-8). Thus, the first thing we have to do is seize the full-scale
of pregnancy and deliveries among disabled women. On the
other hand, it is also important to provide prenatal care in preg-
nancy and delivery to reduce maternal mortality and morbidity,
and to early detect problems in the fetus (9). If inappropriate
prenatal care is provided to pregnant women, it may result in
the following problems; abortion, stillbirth, perinatal death, im-
maturity, and congenital malformations (9-15). However there
is a rare study regarding the topic on the appropriateness of
prenatal care for pregnant women with disabilities.

For these reasons, the aim of this study was to investigate the
whole picture regarding pregnancy and delivery among dis-
abled pregnant women using the data of National Health Insur-
ance Corporation (NHIC) in Korea. This includes the following
topics; how many disabled women are giving birth, how and
where they are delivering, whether they are being given appro-
priate prenatal care, factors affecting inappropriate prenatal
care, and common obstetrical complications they face com-
pared to non-disabled women.
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MATERIALS AND METHODS

Materials

The study subjects were selected from the NHIC database,
women who terminated pregnancy including delivery and
abortion from January 1, 2010 to December 31, 2010. The defi-
nition of delivery and abortion was based on the International
Classification of Diseases-10th Revision (ICD-10) (Table 1). The
types of delivery were divided into cesarean section and vaginal
delivery. The outcome of delivery was separated by live birth
and stillbirth. The final subjects of this study were 463,847 and
2,968 women of them were classified with disabilities (0.6%).

In this study, the disable woman refers to a female who regis-
tered to Korean government as a person with disabilities. Kore-
an government has categorized as 15 types of disabilities such
as 6 external impairments (impairment of extremity, stroke &
brain injury, visual impairment, auditory impairment, lingual
impairment, and facial deformity), 6 internal impairments (kid-
ney, heart, liver, lung, intestine & bladder, and epilepsy), and 3
mental disabilities (mental retardation, mental disorder, and
autistic spectrum disorder) (4).

To evaluate the adequacy of prenatal care, we adopted the
Kessner Index (16). Depending on the total number of visits for
prenatal care, if the total number of visits were more than 9, it
would be evaluated as ‘adequate; if visited 5-8 times ‘intermedi-
ate, and if they visited less than 4 times it would be ‘inadequate’
Using the ICD-10 code, obstetrical complications were opera-
tionally defined into preeclampsia (O14), eclampsia (O15), ges-
tational hypertension (O13), gestational diabetes mellitus
(0244), placenta previa (044), abruptio placentae (045), ob-
structed labor (064-066), and preterm delivery (0601) (Table
1). Also, we used not only primary diagnostic code but also the
first recorded secondary diagnostic codes (1 primary code and
1 secondary code). We used the national health insurance pre-
mium as a proxy indicator of the level of income. It was catego-
rized as three levels; high level (upper 25% of premium), inter-
mediate level (middle 50%), and low level (lower 25%). In addi-

Table 1. The definition of abortion, delivery, and obstetrical complications

Variables ICD-10 code
Abortion 000-008 (000-0089)
Delivery

Cesarean section
Vaginal delivery

082 (0820-0829), 0842

080 (0800-0809), 081 (0810-0815),
083 (0830-0839), 0840, 0841

Obstetrical complications

Preeclampsia 014 (0140-0149)
Eclampsia 015 (0150-0159)
Gestational hypertension 013

0244

044 (0440-0441)

045 (0450-0450)
064-066 (0640-0669)
0601

Gestational diabetes mellitus
Placenta previa

Abruptio placentae
Obstructed labor

Preterm delivery
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tion, Severity of disability was divided into “severe (grade 1-3)”
and “mild (grade 4-6)" by their disability grades.

Statistical analysis

Frequency analyses were conducted to describe the full-scale
of pregnancy and delivery among disabled women in Korea.
We conducted Pearson’s chi-square test and Student-t test to
examine the difference between disabled women and non-dis-
abled women. To define the factors affecting inadequate pre-
natal care, multivariate analysis was performed using logistic
regression method. All the analyses were completed using
SPSS, version 19.0 (IBM, Chicago, IL, USA). All statistical tests
were two-sided and a Pvalue < 0.05 was considered statistical-
ly significant.

Ethics statement

The institutional review board of Seoul National University Col-
lege of Medicine reviewed and approved the protocol of this
study (C-1201-103-397). Informed consent was waived by the
board.

RESULTS

General characteristics of subjects

In 2010, the total number of pregnancy were 463,847. Of them,
2,968 (0.6%) cases were from disabled women and 460,879
(99.4%) cases were from non-disabled women. It was more like-
ly for disabled women to be pregnant in the over 35 age group
(36.4%) compared to non-disabled women (23.2%) (P < 0.001).
Disabled women tended to live in rural areas (11.5%) compared
to non-disabled women (8.1%) and beneficiaries of Medical
Aid in disabled women were higher (12.8%) than in non-dis-
abled women (0.9%) (P < 0.001). Also, the rate of low level of in-
come were higher in disabled women (43.6%) than non-dis-
abled women (25.2%) (P < 0.001). Over 60% of disabled women
had mild type of disability (Table 2).

The full-scale of abortion and delivery, and type of
delivery

As of 2010, there were 13,401,552 women in the childbearing
age in Korea. Out of these, there were 217,231 (1.6%) disabled
women and 13,184,321 (98.4%) non-disabled women. There
are two types of termination of pregnancy, which are delivery
and abortion. In the case of disabled women, the percentage of
childbearing age women giving birth was 1.4%, which was sig-
nificantly lower than non-disabled women (3.5%) (P < 0.001).
Abortion rates were statistically significant with 27.6% of dis-
abled women and 20.8% of non-disabled women (P < 0.001).
The number of disabled women undergoing the Cesarean sec-
tion was also statistically significant as 54.5% delivered through
the procedure, in comparison to 39.5% of non-disabled women
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Table 2. General characteristics of subjects

Table 4. Adequacy of prenatal care, place of prenatal care, and delivery

No. (%) of women

No. (%) of women

Variables Disabled Non-disabled Variables Disabled Non-disabled
Total Total
women women women women
Age (yn) * Frequency of prenatal care* 8.9 £ 4.73 9.4 £ 445 9.4 £+ 4.45
<19 5(0.2 1,042 (0.2) 1,047 (0.2) Adequacy of prenatal care
19-34 1,883 (63.4) 352,713 (76.5) 354,596 (76.4) Adequate (> 9) 1,103 (51.3) 199,099 (54.6) 200,202 (54.5)
235 1,080 (36.4) 107,124 (23.2) 108,204 (23.3) Intermediate (5-8) 682 (31.7)  123,319(33.8) 124,001 (33.8)
Area* Inadequate ( < 4) 365(17.0)  42520(11.7) 42,885 (11.7)
Metropolitan 1,090 (36.7) 193,352 (42.0) 194,442 (41.9) Type of medical institute for
City 1,537 (51.8) 230,086 (49.9) 231,623 (49.9) prenatal caret
Rural 341(11.5) 37,441 (8.1) 37,782 (8.1) > General hospital 503 (24.6) 63,185 (17.9) 63,688 (17.9)
Type of insurance* Hospital 691(33.8) 146,783 (41.6) 147,474 (41.5)
National Health Insurance 2,589 (87.2) ~ 456,702 (99.1) 459,291 (99.0) Clinic 852 (41.6) 143,238 (40.6) 144,090 (40.6)
Medical Aid 379 (12.8) 4,177 (0.9) 4,556 (1.0) Type of medical institute for
Level of Income** delivery’
High (upper 25%) 479 (16.1) 115,483 (25.1) 115,962 (25.0) > General hospital 497 231) 56,284 (154) 56,781 (15.5)
Medium (25-75%) 1,195 (40.3) 229,433 (49.8) 230,628 (49.7) Hospital 704(32.7) 145,501 (39.9) 146,205 (39.8)
Low (lower 25%) 1,294 (43.6) 115963 (25.2) 117,257 (25.3) Clinic 949 (44.1) 163,153 (44.7) 164,102 (44.7)
Severity of disability* Total 2150(0.6) 364,938 (99.4) 367,088 (100)
?/ﬁl\&ezzrgg(f 615)-3) 1 ;gg Eg?g *P < 0.05 calculated by t-test; TP < 0.05 calculated by chi-square test.

Total 2,968 (0.6) 460,879 (99.4) 463,847 (100)

*P < 0.05 calculated by chi-square test; TLevel of income was categorized as high
level (upper 25% of premium), intermediate level (middle 50%), and low level (lower
25%) based on their national health insurance premium; *Severity of disability was
divided into “severe (grade 1-3)” and “mild (grade 4-6)" by their disability grades.

Table 3. The full scale of abortion, delivery, and type of delivery

No. (%) of women

Disabled Non-disabled

i Total
Variables women women N = 13,401,552,
(N=217,231, (N=13,184,321, 100%) f
1.6%) 98.4%) t .
Termination of pregnancy*
Abortion 818 (27.6) 95,941 (20.9) 96,759 (20.9)
Delivery 2,150 (72.4) 364,938 (79.2) 367,088 (79.1)
Result of childbirth*
Live birth 2,141 (99.6) 364,282 (99.8) 366,423 (99.8)
Stillbirth 9(0.4) 656 (0.2) 665 (0.2)
Type of delivery*
Cesarean section 1,171 (54.5) 144,046 (39.5) 145,217 (39.6)
Vaginal delivery 979 (45.5) 220,892 (60.5) 221,871 (60.4)
Total 2,968 (0.6) 460,879 (99.4) 463,847 (100)
Percentage of childbearing 1.4 3.5 3.5

age women giving birth (%)

*P < 0.05 calculated by chi-square test; ™N: The number of women who are child-
bearing age (15-49 yr); *denominator (number of women in childbearing age) and
nominator (number of termination of pregnancy).

(P < 0.001) (Table 3).

Adequacy of prenatal care, place of prenatal care, and
delivery

During the whole pregnancy period, disabled women received
8.9 occasions of prenatal care while non-disabled women re-
ceived it on 9.4 occasions: thus disabled women receiving it 0.5
occasions less. Disabled women receiving inadequate prenatal
care was significantly higher (17.0%) than non-disabled women
(11.7%). A higher rate of disabled women utilized general hospi-
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Table 5. Factors affecting inadequate prenatal care among the disabled women

Variables a0R (95% Cl) Pvalue
Age (yn)

>35 1.00

<34 0.92 (0.72-1.17) 0.485
Area

Metropolitan 1.00

City 0.93(0.72-1.19) 0.547

Rural 1.12 (0.77-1.63) 0.551
Type of Insurance*

National Health Insurance 1.00

Medical Aid 221 (1.57-3.11) < 0.001
Level of Income’

High (upper 25%) 1.00

Medium (25-75%) 0.72 (0.50-1.03) 0.070

Low (lower 25%) 1.15 (0.80-1.65) 0.454
Severity of Disability**

Mild (grade 4-6) 1.00

Severe (grade 1-3) 1.46 (1.14-1.87) 0.002

*P < 0.05 calculated by multivariate analysis using logistic regression: fLevel of in-
come was categorized as high level (upper 25% of premium), intermediate level (mid-
dle 50%), and low level (lower 25%) based on their national health insurance premi-
um; *Severity of disability was divided into “severe (grade 1-3)” and “mild (grade 4-6)”
by their disability grades. aOR, adjusted odds ratio; Cl, confidence interval.

tals for prenatal care and delivery services (P < 0.001) (Table 4).

Factors affecting inadequate prenatal care

To define the factors affecting inadequate prenatal care, we
conducted logistic regression for adjusting the effect of vari-
ables (age group, area, type of insurance, level of income, and
severity of disability). The results showed that beneficiaries of
Medical Aid were 2.21 times more likely to receive inadequate
prenatal care (P < 0.001). Compared to mild disabled women,
severe disabled women were 1.46 times more likely to receive
inadequate prenatal care (P = 0.002) (Table 5).
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Table 6. Obstetrical complications between disabled and non-disabled women

No. (%) of women

Obstetrical COmp”CatiOnS Disabled women Nowgﬁzgled Total
(n = 2,150) (n = 364.938) (n = 367,088)

Preeclampsia® 26 (1.2) 2,273 (0.6) 2, 299 (0.6)
Eclampsia* 2(0.1) 84 (0.0) 86 (0.0)
Gestational hypertension 3(0.1) 734(0.2) 737 (0.2)
Gestational diabetes mellitus* 29 (1.3 2,339 (0.6) 2,368 (0.6)
Placenta previa 14(0.7) 2,379 (0.7) 2,393(0.7)
Abruptio placentae 2(0.9) 827 (0.2) 829 (0.2)
Obstructed labor* 122 (5.7) 14,536 (4.0) 14,658 (4.0)
Preterm delivery* 50 (2.3) 4,796 (1.3 4,846 (1.3)
Total*! 244 (11.3) 27,618 (7.6) 27,862 (7.6)

*P < 0.05 calculated by chi-square test; This number is the actual number of preg-
nant women, thus the total number could be less than the sum of the total eight ob-
stetrical complications.

Obstetrical complications

Inregards to the eight obstetrical complications we operationally
defined in this study, 11.3% of disabled women experienced at
least one complication, which was higher than non-disabled
women with 7.6% (P < 0.001). In detail, preeclampsia (P = 0.001),
gestational diabetes mellitus (P < 0.001), obstructed labor
(P <0.001), and preterm delivery (P < 0.001) were statistically
higher in disabled women than non-disabled women (Table 6).

DISCUSSION

Disabled pregnant women may be more vulnerable than non-
disabled pregnant women therefore more delicate care and at-
tention is needed. However there is rare evidence or research
performed on this subject and there is even no information on
the full-scale of the number of pregnancy and delivery among
disabled pregnant women annually based. From this point, this
study can be providing meaningful information not only to the
Korean society but also to the international society. Through
this research, we found out how many disabled women were
giving birth, where and how they were delivering, common ob-
stetrical complications they faced, whether they were being
given appropriate prenatal care, and factors affecting inade-
quate prenatal care.

According to a report conducted by the Korean government,
disabled women got married earlier than non-disabled women
however the age of pregnancy among disabled women were
higher in the age group of 35 or older than non-disabled wom-
en (17). Medically, women who experience pregnancy at aged
35 and over are in danger of high-risk pregnancy (18, 19). Our
results also showed that the proportion of disabled women in
the 35 or over age group were higher than that of non-disabled
women. Although the reasons behind this have not been re-
vealed in this study, disabled women in the high-risk pregnan-
cy in terms of age are in need of more delicate care. We should
consider the possibility of geographical, economical, and phys-
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ical barriers in pregnant disabled women. According to our re-
sults, in contrast to non-disabled women, a higher number of
pregnant disabled women were residing in rural areas, requir-
ing beneficiaries of Medical Aid, and receiving low income. Non-
disabled women have no physical barriers however disabled
women carry these barriers already exist within themselves.

In 2010, there were 2,968 pregnancies terminated from dis-
abled mothers, which is a proportion of 0.6% out of the total
numbers of pregnancies terminated. However the proportion
of childbearing aged women was 1.6% of disabled women and
98.4% of non-disabled women. Therefore, in proportion, dis-
abled women’s termination of pregnancy is lower than non-
disabled women. In addition, the rate of disabled women child-
bearing age (15-49 yr) giving birth was 1.4%, which was lower
than 3.5% in non-disabled women (P < 0.001). In sum, disabled
women giving birth are low in the absolute number and low in
proportion compared to non-disabled women. This could be a
result from disabled women avoiding giving birth (4).

Interestingly, abortion rates among disabled women (27.6%)
were higher than non-disabled women (20.8%) (P < 0.001). The
reasons might be due to the vulnerable health status of disabled
mothers (i.e., miscarriages) or it could be from following the
advice of close people around them to abort the pregnancy. It
could also be possible that disabled mothers were pressured
from the social stigma or discrimination of them giving birth (4,
20). However, this research cannot reveal the reasons behind
these two differences therefore further research should be un-
dertaken. Regarding delivery methods, the rate of Cesarean
section among disabled women (54.5%) were higher than non-
disabled women (39.5%) (P < 0.001). The reasons might be ex-
plained as such; there may be cases where the Cesarean section
is medically needed due to the health status of disabled wom-
en, or the mother and/or family may favor the Cesarean section
rather than going through the labor pain, and finally the doctor
may also prefer the Cesarean section to reduce any risks for the
disabled mother.

This research has revealed that a high number of disabled
women utilized high level healthcare organizations such as
general hospitals for prenatal care and giving birth than non-
disabled women (P < 0.001). In general, when pregnant wom-
en use general hospitals for prenatal care and delivery services,
it can mean they are in the high-risk pregnancy or they should
be cared with more delicate services. In respect to this point of
view, the results of this research can be understood. Nonethe-
less, the possibilities cannot be excluded; disabled pregnant
women themselves and/or family could desire them to utilize
general hospitals; or doctors may prefer to refer these women
to general hospital to avoid any risks to mother and/or baby.

Have these pregnant disabled women received appropriate
prenatal care? In order to evaluate the appropriateness of pre-
natal care, we adopted the Kessner Index (16). According to this
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index, if a pregnant woman had less than 4 visits to the doctor
for prenatal care, this would be evaluated as inadequate. The
rates of inadequate prenatal care in disabled women (17.0%)
were higher than non-disabled women (11.7%). The average
frequency of prenatal care was also lower in disabled women
(8.9 occasions) than non-disabled women (9.4 occasions)
(P < 0.001). What factors affected the inadequate prenatal care
among disabled women? That is, asking why some disabled
mothers utilized prenatal care on less than 4 occasions. Dis-
abled mothers receiving inadequate prenatal care can be
harmful to both mother and baby; and such reasons can be af-
fected to the fact; there may have been limitations to accessibil-
ity from physical barriers and/or economic burden. To define
this, we adopted the logistic regression for adjusting the vari-
ables. Our results showed that beneficiaries of Medical Aid and
mothers with severe disability were likely to receive less prena-
tal care than 4 occasions. In short, economic and physical bar-
riers were statistically significant factors affecting inadequate
prenatal care.

Ideally, during the pregnancy period, any obstetrical compli-
cations should be prevented, but if impossible, it should be
minimized. Our results show that obstetrical complications in
disabled women are higher in comparison to non-disabled
women. These women are in a vulnerable state therefore suf-
fering more. It means that they need more attention and deli-
cate healthcare services. Therefore, adequate prenatal care is
essential for disabled women to detect any obstetrical compli-
cations at an early stage and to also appropriately manage them.

There are some limitations and further research subjects in
this study. Firstly, to decide inadequate prenatal care we adopt-
ed the Kessner Index (16), and indicated the term ‘inadequate’
when there were less than 4 prenatal care visits. Thus this could
be limited to the study only evaluating the quantity of visits and
not the quality of care received. Secondly, some essential health
outcomes on babies from disabled women such as neonatal
weight, congenital anomalies, and infant mortality could not be
examined due to privacy limitations from legal reasons. Thirdly,
to investigate the nature of pregnancy, prenatal care and deliv-
ery of disabled women we only compared disabled women and
non-disabled women as a whole. Therefore further detailed re-
search should be undertaken in order to reveal information
which were not undertaken in this study. For example, why
there are a higher number of aged 35 or over disabled women
experiencing pregnancy, the real reason behind disabled wom-
en’s abortion, the types of pressure disabled women undergo
while pregnant, and why they opt for Cesarean section. Lastly,
to calculate the prevalence of preterm labor, we only used 0601
(preterm spontaneous labor with preterm delivery) instead of
using 060 (0601, 0601, 0602, and 0603) (Table 1). Therefore,
in this study, the prevalence rate of preterm labor (1.3%) is low-
er than in case of using O60.

http://dx.doi.org/10.3346/jkms.2015.30.2.127

Nevertheless, our study provides meaningful information to
the Korean government and international society. To our knowl-
edge, our study is the first study using the National Health In-
surance Data for investigating the whole picture regarding preg-
nancy and delivery among disabled pregnant women in Korea.

From our study, we were able to discover that disabled wom-
en were more vulnerable in pregnancy, prenatal care and deliv-
ery. Therefore, the government and society should pay more at-
tention to disabled pregnant women to ensure they have a safe
pregnancy period up until the delivery. This should be done to
prevent or minimize any obstetrical complications and to guar-
antee the health of both mother and baby. The government can
consider starting a pilot study as a form of demonstration pro-
gram for pregnant women with disabilities like “The Support-
ing Program for Obstetric Care Underserved Areas (SPOU)”
(21). From this point, our study can be the first step for the gov-
ernment and society to understand what should be provided
and attended to for disabled pregnant women.
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