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Objective: The di�culties faced by pregnant women with disabilities in accessing

health care may make them less likely to receive prenatal care. The aims of this

study were to compare the number of prenatal services and the risk of preterm birth

between pregnant women with and without disabilities.

Methods: A total of 2999 pregnant women aged ≥20 years with birth records

in 2011–2014 in Taiwan were enrolled. Data were obtained from the Registration

File for Physical and Mental Disabilities and the National Health Insurance Research

Database. A 1:4 matching between pregnant women with disabilities and those

without disabilities was performed. The logistic regression analysis with generalized

estimating equations was used to analyze.

Results: The median of prenatal care services used by pregnant women with

disabilities was 9.00 (interquartile range, IQR: 2.00). Pregnant women with disabilities

used fewer services than those without disabilities (median, 10.00; IQR: 1.00). The

disabled group (8.44%) had a significantly higher proportion of preterm births than

did the non-disabled group (5.40%). The disabled group was at a 1.30 times higher

risk of preterm births than was the non-disabled group.

Conclusions: Pregnant women with disabilities used significantly fewer prenatal care

services and had a significantly higher risk of preterm birth than pregnant women

without disabilities.

KEYWORDS

prenatal care, preterm birth, pregnant women with disability, disabled women, disparity in

prenatal care

Introduction

According to the Ministry of Health and Welfare, the number of people with physical and

mental disabilities in Taiwan by the end of 2019 was 1.18 million, accounting for 5.03% of

the population in Taiwan, and a yearly increasing trend (1). People with physical and mental

disabilities are often disadvantaged in terms of healthcare and have multiple health problems

and medical needs (2). Existing studies on prenatal care services and the risk of preterm birth

among people with disabilities in Asian countries are few.
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The Ministry of Health and Welfare of Taiwan provided 10

free prenatal care services for pregnant women Since 1995 (3). The

prenatal care services included physician visits, prenatal testing,

nutritional counseling, and sonography. The reported number of live

births in 2019 by the Gender Equality Committee of the Executive

Yuan was 172,567, and the average utilization rate of the 10 free

prenatal care services was 94.3%, with 97.8% having undergone at

least four prenatal care services (4). Some studies have analyzed the

factors affecting the use of prenatal care services. A study on the

use of prenatal care services among rural women suggested that the

pregnant women who were younger, had a lower income, and had

more than one child used few prenatal care services (5). The use

of prenatal care services was lower among single mothers (6), those

with lower incomes (7), those living in rural areas, and those with a

lower level of education (8). A United States’ study showed that 97%

of women without hearing impairment used prenatal care services,

while only 74% of women with hearing impairment used them (9).

Recent studies indicated that women with intellectual/developmental

disabilities and those with limited hearing delays initiating prenatal

care, and the women with intellectual/developmental disabilities had

the highest risk among different types of disabilities (10, 11).

According to the World Health Organization, preterm birth is

defined as birth before 37 weeks of gestation (12). Over 15 million

preterm births occur worldwide yearly, with a global percentage

of 11% (13), India, China, Nigeria, Pakistan, Indonesia, and the

United States account for half of the global preterm births in 2010

(14). Preterm birth is a major clinical issue that may cause fetal

death, developmental delay, and physical and mental impairment

in children (15). In Taiwan, the Health Promotion Administration

survey in 2018 showed that 20,052 births occurred before 37 weeks of

gestation (i.e., preterm birth), making up 10.94% of the total reported

births (16). A study in China in 2018 showed that maternal age,

history ofmiscarriage, and prenatal care were associated with preterm

birth, and regular prenatal care was a protective factor in reducing

preterm birth (17). Twelve European countries jointly published a

study in 2015 in which the risk of preterm birth was 1.84 times higher

among pregnant women with a low education level than in pregnant

women with a higher education level (18). Studies conducted in other

countries revealed that the risk of spontaneous miscarriage is higher

in pregnant women with disabilities than in pregnant women without

disabilities, and this risk increases with restrictions on mobility in

this group (19). The percentage of preterm birth is also higher in

pregnant women with disabilities than in pregnant women without

disability (20). This study aimed to examine differences in the number

of prenatal care services and the risk of preterm birth among women

with and without disabilities in Taiwan.

Materials and methods

Data sources

Participant data were obtained from the Registry File for the

Disabled People from the Ministry of the Interior, and the National

Abbreviations: NHIRD, National Health Insurance Research Database;

ICD-9, International Classification of Diseases, 9th Revision; CCI, Charlson

Comorbidity Index; aOR, Adjusted odds ratio; CI, confidence interval; NTD,

New Taiwan dollar.

Health Insurance Research Database (NHIRD) from the Ministry

of Health and Welfare. In addition, to obtain participants’ basic

characteristics, health status, prenatal care history, and birth history

(preterm birth and miscarriage), 2005–2010 data were obtained from

the NHIRD.

Research participants

This was retrospective cohort study. Pregnant women with

disabilities and pregnant women without disabilities aged ≥20

years with birth records between 2011 and 2014 in Taiwan

were eligible for the study; the birth records of 884,375 eligible

women were analyzed during this period. The samples were

not restricted to singleton and livebirth deliveries. There were

many reasons for miscarriage, including spontaneous abortion and

artificial abortion. Due to early termination of pregnancy, some

women did not complete their prenatal care rendezvous and

could not be considered as having a preterm birth. Therefore,

women with miscarriages were excluded. In order to include

one observation for each study participant during the study

period, this study only selected women’s first birth during the

study period. A total of 2,999 pregnant women with disability

and 630,024 pregnant women without disability were included in

the analysis.

To reduce the age difference between the two groups, pregnant

women with disabilities (hereafter the disabled group) and pregnant

women without disabilities (hereafter the non-disabled group) were

matched using the ratio of 1:4, with 2,998 and 11,992 participants in

each group, respectively. The participant selection process is shown

in Figure 1.

Definition and description of variables

Physical and mental disabilities were divided into eight

categories: moving functional limitation, visual impairment,

hearing impairment, intellectual impairment, dysfunction of vital

organs, multiple impairments, chronic mental illness, and other

impairments (including voice or speech impairment, dementia,

facial impairment, balance disorder, intractable epilepsy, autism,

chromosomal abnormalities, congenital metabolic abnormalities,

other congenital defects, and rare diseases). Dysfunction of vital

organs included organs of heart, blood, respiratory organ, swallow

function, stomach, intestine, liver, kidney, and urinary bladder.

Multiple impairments were defined as people who had two or

more impairments that were not for the same reason and were

not related. We combined autism, chromosomal abnormalities,

congenital metabolic abnormalities, other congenital defects, and

rare diseases into the “other impairments” group because the

total number of people was only 150. Impairment levels were

classified as mild, moderate, severe, and profound. According to

the assessment system of disability type and impairment level

in Taiwan, two medical professionals are required to perform

a detailed classification and assessment of the individuals’ body

function and structure, using the World Health Organization’s

International Classification of Functioning, Disability and Health.

Non-physician health professionals evaluated the participants’
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FIGURE 1

The sample collection process.

activities, participation, and environment using the World Health

Organization’s International Classification of Functioning, Disability

and Health (21, 22).

The baseline characteristics of pregnant women included age,

monthly salary, education level, and degree of urbanization of

their resident area. Monthly salary was divided into six levels:

≤NT$17,280; NT$17,281–22,800; NT$22,801–28,800; NT$28,801–

36,300; NT$36,301–45,800; and ≥NT$45,801. The classification by

Liu et al. (23) was used to classify the degree of urbanization into

seven levels, where level 1 was the most urbanized area and level

7 was the least urbanized area (23). Educational level was obtained

from the Registry File for the Disabled People from the Ministry

of the Interior and was classified into illiterate, elementary school,

junior high school, high school (vocational), college, and university

or higher.

The health status of the mothers was determined by the severity

of comorbidities. The severity of comorbidities was determined by

converting the primary and secondary International Classification of

Diseases, 9th Revision, Clinical Modification (ICD-9)-CM codes of

the study participants into numerical weight scores (score range, 0 to

≥2) using the Charlson Comorbidity Index (CCI) modified by Deyo

et al.; the higher the score, the more severe the comorbidity (24).

Since 2005, preterm births and miscarriages have been

monitored. The primary and secondary ICD-9-CM codes for

preterm birth are 644.2x, 640.81, 640.91, and 641.21; while those for

miscarriage are 632.xx, 634.xx-637.xx, and 656.41. Data on the use

of prenatal care services were obtained during the free prenatal care

services (IC41-IC50, IC51-IC60 in the Taiwan NHI database) for

pregnant women covered by the National Health Insurance; these

data were used to calculate the number of prenatal care services used

and quantify their use during the current or past pregnancy.

Statistical analysis

In this study, statistical analysis was performed using SAS 9.4

software (SAS Institute Inc., Cary, NC, USA), the numbers of

prenatal care services and percentages of preterm birth among

the disabled group and non-disabled group were expressed as

numbers, percentage, means, standard deviation (SD), median, and

interquartile range (IQR). The Wilcoxon rank-sum test, Wilcoxon

signed rank test, and chi-square test were used to compare the

differences in the number of prenatal care services and preterm births

between the two groups. This study excluded women with preterm

births when comparing the number of prenatal care services between

the two groups.

The multivariate logistic regression analysis with generalized

estimating equations (GEE) was used to compare the risk of

preterm birth between two groups after controlling for age, monthly

salary, degree of urbanization of the residence area, severity of

comorbidities, previous use of prenatal care services, history of

preterm birth, and history of miscarriage.

This study further performed the stratification analysis for the

disabled group. Kruskal-Wallis test and Wilcoxon rank-sum test

were used to compare the difference in the number of prenatal care

services used among subgroups in pregnant women with disability.

A multivariate logistic regression analysis was used to explore the

factors associated with preterm birth in the disabled group. In

this study, the occurrence or not of preterm birth was used as

a dependent variable, while the type of impairment, impairment

level, age, monthly salary, education level, degree of urbanization

of the residence area, severity of comorbidities, use of prenatal care

services during pregnancy, history of preterm birth, and history of

miscarriage were used as independent variables.
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TABLE 1 Age distribution before and after pairing of disabled pregnant women and non-disabled pregnant women.

Before After

Non-disabled Disabled Non-disabled Disabled

n % n % p-valuea n % n % p-valuea

Sum 630,024 99.53 2,999 0.47 11,992 80.00 2,998 20.00

Age (years) <0.001 1.000

<30 207,388 99.45 1,149 0.55 4,592 80.00 1,148 20.00

30–34 271,313 99.59 1,126 0.41 4,504 80.00 1,126 20.00

35–39 127,864 99.56 570 0.44 2,280 80.00 570 20.00

≧40 23,459 99.35 154 0.65 616 80.00 154 20.00

aChi-Squared test.

This study was reviewed and approved by the Research

Ethics Center of authors’ affiliated organization (IRB No.

CMUH105-REC2-020).

Results

To reduce the age difference between the two groups, a 4:1

matching of 11,992 pregnant women without disabilities to 2,998

pregnant women with disabilities was performed (Table 1). The

median of prenatal care services was 10.00 (IQR 1.00) and 9.00 (IQR

2.00), respectively (Table 2), and the average number of prenatal care

services in the two groups became closer after excluding women with

preterm births (9.05 ± 1.97 vs. 8.52 ± 2.62). The disabled group

used fewer prenatal care services than the non-disabled group, when

comparing different factors (P < 0.05): the number of services used

was significantly lower in older women, women with a lower monthly

salary, more severe comorbidities, history of preterm birth, and living

in an area with a lower degree of urbanization (Table 2). Notably,

the number of prenatal care services used was lower in those with

a higher maternal age.

The differences in the proportion of preterm births for each

variable between the two groups are shown in Table 3. The proportion

of preterm birth was significantly higher in the disabled group

(8.44%) than in the non-disabled group (5.40%). The proportion

was higher in the disabled group than in the non-disabled group

in all age groups. The proportion of preterm birth was higher in

the disabled group than in the non-disabled group under different

monthly salary conditions, but the proportion in the disabled group

differed from that in the non-disabled group. The proportion of

preterm birth in the disabled group was higher than that in the non-

disabled group in terms of the degree of urbanization of the residence

areas, except for lower degree of urbanization of the residence areas

(Levels 5–7). The proportion of preterm birth in the disabled group

was higher than that in the non-disabled group under the same

severity of comorbidities (p < 0.05). Regardless of a past history of

use of prenatal care services or miscarriage history, the proportion

of women without a history of use of prenatal care services was

higher than in those with one (14.93 vs. 9.78%), and the proportion

among those with a history of miscarriage was higher than among

those without one (11.06 vs. 5.46%). However, the proportion of

preterm birth had no significant difference between the non-disabled

group (20.21%) and the disabled group (22.09%) with a preterm

birth history.

The relative risk of preterm births was further compared between

the two groups using a logistic regression model to control for related

factors (Table 3). After controlling for related factors, the risk of

preterm birth in the disabled group was 1.30 (95% confidence interval

[CI]: 1.10–1.55) times higher than that in the non-disabled group.

This study further conducted the stratification analysis for the

disabled group. There were 2,999 women in the disabled group,

and 95.53% of this group used prenatal care services (median 9.00,

IQR 2.00; mean 8.30 ± 2.74). When analyzing the use of prenatal

care services in the disabled group (Table 4), women with hearing

impairment used the highest number of prenatal care services

(median 10.00, IQR 1.00; mean 9.02 ± 2.09), followed by women

with other impairments (median 10.00, IQR 1.00; mean 8.88 ± 2.20)

and visual impairment (median 10.00, IQR 1.00; mean 8.71 ± 2.45).

Women with intellectual impairment (median 9.00, IQR 4.00; mean

7.46 ± 3.17) used the least number of services, followed by women

with a chronic mental illness (median 9.00, IQR 3.00; mean 8.00 ±

2.99). In the disabled group, women aged 30–34 years (median 10.00,

IQR 2.00; mean 8.57± 2.46) used the prenatal care services the most,

while those aged ≥40 years (median 9.00, IQR 5.00; mean 6.94 ±

3.87) used them the least. Women with a lower income or more

severe comorbidities used the services less. Meanwhile, women with

a higher education level or those living in more urbanized areas used

the services more. Women who had a preterm birth (median 7.00,

IQR 5.00; mean 6.36 ± 3.82) used services less than those without

(median 10.00, IQR 2.00; mean 8.35± 2.68). Prenatal andmiscarriage

histories did not affect the average number of prenatal care services

used by the disabled group (p > 0.05).

The distribution of preterm births among the variables and

the related risk factors of preterm birth in the disabled group are

shown in Table 5. Approximately 8.44% of women in the disabled

group had preterm births. Regarding preterm births and related

factors, 21.28% of women with vital organ dysfunction, 6.00% of

those with other impairments (the lowest), and 7.04% of those

with moving functional limitation had preterm births. The risk of

preterm birth was significantly higher among women with vital organ

dysfunction than those with moving functional limitation (adjusted

odds ratio [aOR] = 2.58, 95% CI: 1.59–4.18). The impairment level

was not directly proportional to the percentage of preterm birth;

however, 16.30% of women with profound impairment and 7.54%

of those with mild impairment had preterm births; the difference
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TABLE 2 Comparison of the utilization of prenatal care services between disabled pregnant women and non-disabled pregnant women (excluding those

with preterm births).

Non-disabled women Disabled women

Variable N Mean SD Median IQR N Mean SD Median IQR p-valuea

Total 10,980 9.05 1.97 10.00 1.00 2,745 8.52 2.62 9.00 2.00 <0.001b

Age

<30 y/o 4,220 9.07 1.96 10.00 1.00 1,055 8.48 2.61 10.00 3.00 <0.001

30–34 y/o 4,140 9.17 1.79 10.00 1.00 1,035 8.79 2.32 10.00 2.00 <0.001

35–39 y/o 2,072 9.02 1.88 10.00 1.00 518 8.43 2.64 9.00 2.00 <0.001

≧40 y/o 548 8.09 3.14 9.00 3.00 137 7.04 3.98 9.00 5.00 0.007

Monthly salary (NTD)

≦17,280 1,127 8.18 2.78 9.00 2.00 742 7.39 3.26 8.00 5.00 <0.001

17,281–22,800 4,423 9.07 1.92 10.00 1.00 1,148 8.92 2.23 10.00 2.00 0.001

22,801–28,800 1,221 9.26 1.82 10.00 1.00 279 9.10 1.89 10.00 1.00 0.119

28,801–36,300 1,448 9.31 1.55 10.00 1.00 263 8.87 2.25 10.00 2.00 0.003

36,301–45,800 1,234 9.23 1.76 10.00 1.00 165 8.88 2.27 10.00 2.00 0.010

>45,800 1,527 9.11 1.88 10.00 1.00 148 8.90 2.41 10.00 2.00 0.152

Degree of urbanization of residence

1 3,429 9.06 1.97 10.00 1.00 643 8.60 2.63 10.00 2.00 <0.001

2 3,753 9.12 1.88 10.00 1.00 806 8.82 2.43 10.00 2.00 <0.001

3 2,035 9.02 2.04 10.00 1.00 531 8.52 2.56 9.00 2.00 <0.001

4 1,173 9.05 1.95 10.00 1.00 423 8.52 2.54 9.00 2.00 <0.001

5 98 8.96 2.20 10.00 2.00 59 7.76 3.29 9.00 4.00 0.005

6 212 8.50 2.44 9.00 2.00 141 7.60 2.94 8.00 4.00 <0.001

7 280 8.75 2.18 10.00 1.00 142 7.61 3.04 9.00 4.00 <0.001

CCI

0 1,0277 9.06 1.97 10.00 1.00 2,432 8.56 2.57 10.00 2.00 <0.001

1 628 9.05 1.93 10.00 2.00 239 8.21 3.00 9.00 3.00 <0.001

≧2 75 8.68 3.05 9.00 2.00 74 7.95 3.10 8.00 4.50 0.003

Previous experience with prenatal care

No 7,355 9.07 2.03 10.00 1.00 1,773 8.57 2.62 10.00 2.00 <0.001

Yes 3,625 9.02 1.84 10.00 1.00 972 8.42 2.64 9.00 2.00 <0.001

Experience of preterm birth

No 10,828 9.05 1.98 10.00 1.00 2,678 8.57 2.56 10.00 2.00 <0.001

Yes 152 8.97 1.75 9.00 3.00 67 6.48 3.94 7.00 5.00 0.001

Experience of miscarriage

No 9,372 9.04 2.00 10.00 1.00 2,327 8.49 2.69 10.00 2.00 <0.001

Yes 1,608 9.14 1.78 10.00 1.00 418 8.67 2.24 9.00 2.00 <0.001

aWilcoxon rank-sum test for the median of prenatal care used between disabled pregnant women and non-disabled pregnant women.
bWilcoxon signed rank test for the median of prenatal care used between two matched groups.

N, number; SD, standard deviation; y/o, years old; NTD, New Taiwan dollar; CCI, Charlson comorbidity index.

was significant. The proportion of preterm births was higher among

older women.Women with the lowest monthly salary (≤NT$17,280)

had the highest proportion of preterm birth (11.23%). There was no

significant difference in the proportion of preterm birth in terms of

education level and degree of urbanization of the area of residence.

The proportion of preterm births among women with more severe

comorbidities (CCI ≥ 2) was significantly higher than those with

less severe comorbidities (CCI = 0; 23.23 vs. 7.35%). The proportion

of preterm births in women who did not use prenatal care services

during pregnancy was 14.93%. The proportion of preterm births in

women with a preterm birth history was 22.09%, which was 2.68

times greater than in those without a preterm birth history (aOR =
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TABLE 3 Comparison of the risk of preterm birth between disabled pregnant women and non-disabled pregnant women.

Non-disabled women Disabled women

Preterm birth Preterm birth

Variable n % n % p-valuea aOR 95% CI p-value

Sum 647 5.40 253 8.44 <0.001

Identity

Non-disabled women 1.00 - - -

Disabled women 1.30 1.10 1.55 0.003

Age

<30 y/o 216 4.70 93 8.10 <0.001 1.00 - - -

30–34 y/o 235 5.22 91 8.08 <0.001 1.08 0.91 1.27 0.371

35–39 y/o 157 6.89 52 9.12 0.081 1.32 1.09 1.60 0.004

≧40 y/o 39 6.33 17 11.04 0.066 1.17 0.86 1.59 0.322

Monthly salary (NTD)

≦17,280 81 6.44 93 11.14 <0.001 1.00 - - -

17,281–22,800 251 5.13 85 6.89 0.018 0.73 0.60 0.89 0.002

22,801–28,800 67 5.20 23 7.62 0.135 0.79 0.60 1.04 0.086

28,801–36,300 75 4.97 23 8.04 0.051 0.73 0.56 0.96 0.023

36,301–45,800 68 5.08 15 8.33 0.104 0.74 0.56 0.98 0.038

>45,800 105 6.16 14 8.64 0.285 0.83 0.64 1.08 0.164

Urbanization of residence

1 190 5.17 53 7.61 0.013 1.00 - - -

2 242 5.85 79 8.93 0.001 1.16 0.98 1.38 0.092

3 104 4.73 50 8.61 <0.001 0.98 0.79 1.21 0.853

4 71 5.44 38 8.24 0.042 1.07 0.85 1.36 0.563

5 3 2.65 6 9.23 0.075 0.81 0.41 1.62 0.551

6 20 7.46 15 9.62 0.553 1.26 0.86 1.85 0.238

7 17 5.76 12 7.79 0.530 1.03 0.68 1.54 0.904

CCI

0 589 5.25 194 7.39 <0.001 1.00 - - -

1 50 7.36 37 13.41 0.005 1.51 1.19 1.91 0.001

≧2 8 8.60 22 22.92 0.013 1.99 1.29 3.07 0.002

Prenatal care this pregnancy

No 22 9.78 20 14.93 0.194 1.00 - - -

Yes 625 5.31 233 8.14 <0.001 0.60 0.43 0.85 0.004

Experience of preterm birth

No 609 5.16 234 8.04 <0.001 1.00 - - -

Yes 38 20.21 19 22.09 0.845 3.74 2.75 5.08 <0.001

Experience of miscarriage

No 556 5.39 201 7.95 <0.001 1.00 - - -

Yes 91 5.46 52 11.06 <0.001 1.13 0.94 1.36 0.205

aChi-Squared test.

N, number; OR, adjusted odds ratio; CI, confidence interval; y/o, years old; NTD, New Taiwan dollar.
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TABLE 4 Number of prenatal care services used by pregnant women with disability.

Variable N Mean SD Median IQR p-valueb

Total 2,999 8.30 2.74 9.00 2.00 -

Type of impairment <0.001

Moving functional limitation 1,094 8.60 2.49 10.00 2.00

Visual impairment 134 8.71 2.45 10.00 1.00

Hearing impairment 306 9.02 2.09 10.00 1.00

Intellectual impairment 708 7.46 3.17 9.00 4.00

Multiple impairments 171 8.32 2.81 9.00 2.00

Dysfunction of vital organs 188 8.12 2.67 9.00 3.00

Chronic mental illness 248 8.00 2.99 9.00 3.00

Other impairmentsa 150 8.88 2.20 10.00 1.00

Level of impairment <0.001

Mild 1,724 8.43 2.58 10.00 2.00

Moderate 871 8.02 2.98 9.00 3.00

Severe 312 8.38 2.73 10.00 2.00

Profound 92 8.08 2.99 9.00 3.00

Age <0.001

<30 y/o 1,149 8.24 2.77 10.00 3.00

30–34 y/o 1,126 8.57 2.46 10.00 2.00

35–39 y/o 570 8.22 2.70 9.00 2.00

≧40 y/o 154 6.94 3.87 9.00 5.00

Monthly salary (NTD) <0.001

≦17,280 846 7.12 3.33 8.00 5.00

17,281–22,800 1,242 8.75 2.32 10.00 2.00

22,801–28,800 290 8.95 2.00 10.00 1.00

28,801–36,300 285 8.71 2.32 10.00 2.00

36,301–45,800 172 8.73 2.37 10.00 2.00

>45,800 164 8.60 2.62 10.00 2.00

Degree of urbanization of residence <0.001

1 696 8.40 2.71 10.00 2.00

2 885 8.56 2.60 10.00 2.00

3 581 8.29 2.71 9.00 2.00

4 461 8.33 2.65 9.00 2.00

5 65 7.57 3.32 9.00 4.00

6 156 7.32 3.01 8.00 4.00

7 155 7.49 3.02 9.00 4.00

Education level <0.001

Illiterate and elementary school 546 7.98 3.02 9.00 3.00

Junior high school 609 8.12 2.87 9.00 3.00

High school (vocational) 893 8.33 2.69 9.00 2.00

College and university or higher 483 8.84 2.14 10.00 1.00

Unclear 468 8.27 2.77 9.00 2.00

CCI <0.001

0 2,614 8.37 2.68 10.00 2.00

(Continued)
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TABLE 4 (Continued)

Variable N Mean SD Median IQR p-valueb

1 286 7.95 3.05 9.00 3.00

≧2 99 7.40 3.10 8.00 4.50

Previous experience with prenatal care 0.143

No 1,958 8.31 2.75 10.00 2.00

Yes 1,041 8.27 2.71 9.00 2.00

Experience of preterm birth <0.001

No 2,913 8.35 2.68 10.00 2.00

Yes 86 6.36 3.82 7.00 5.00

Experience of miscarriage 0.378

No 2,529 8.28 2.79 10.00 2.00

Yes 470 8.40 2.42 9.00 2.00

aIncluding voice or speech impairment, dementia, facial impairment, balance disorder, intractable epilepsy, autism, chromosomal abnormalities, congenital metabolic abnormalities, other congenital

defects, and rare diseases.
bComparing the median of prenatal care used using Kruskal-Wallis test for more than two groups and using Wilcoxon rank-sum test for two groups.

N, number; SD, standard deviation; y/o, years old; NTD, New Taiwan dollar; CCI, Charlson comorbidity index.

2.68, 95% CI: 1.52–4.70). The proportion among those with a history

of miscarriage was 11.06%, which was significantly higher than that

among women without a history of miscarriage (aOR = 1.49, 95%

CI: 1.07–2.08).

Discussion

A median of 10.00 (IQR 1.00) prenatal care services were used

by pregnant women without disabilities, while pregnant women

with disabilities used a median of 9.00 (IQR 2.00) prenatal care

services (p < 0.05); the difference was significant. Taiwan’s National

Health Insurance provided 10 free prenatal care services, although

pregnant women could receive more than 10 prenatal care services

and pay partially for the extra services. This study may provide

the government an opportunity to increase the use of prenatal

care services among pregnant women with disabilities. The average

number of prenatal care services used by the disabled groupwas lower

than that used by the non-disabled group; the number of prenatal

care services used by the former was lower than that used by the

latter in terms of age, monthly salary, degree of urbanization of the

area of residence, severity of comorbidities, prior use of prenatal

care services, history of preterm birth, and history of miscarriage.

There was a health care disparity for the disabled group in terms

of the use of prenatal care, but it was not very great under the

universal health insurance system in Taiwan. This remains a concern

for the government and social welfare units. Pregnant women with

disabilities require counseling to increase their use of prenatal care

services. Older pregnant women without disabilities used prenatal

care services less frequently, which is also an issue requiring active

counseling. The high risk of obstetric complications and lower use

of prenatal care services among older women, when compared to

younger women, may increase the incidence of adverse outcomes for

both the mother and the fetus (25).

The utilization of prenatal care services by pregnant women

with disabilities has been studied per previous literature. The results

of this study on the utilization rate of prenatal care services were

similar to those of a Korean study (26), which reported that pregnant

womenwith disabilities used prenatal care services significantly lower

than pregnant women without disabilities. However, this finding was

contrary to that in a British study wherein the number of prenatal care

services used by pregnant women with disabilities was significantly

higher than that used by pregnant women without disabilities (27).

The number of prenatal care services used by pregnant women with

disabilities can be higher than that used by pregnant women without

disabilities due to the differences in the cultural environments and

social resources, as well as the different levels of accessible space

and auxiliary resources of the pregnant women with disabilities.

Therefore, the use of prenatal care services by pregnant women

with disabilities in Taiwan needs to be improved. In addition to the

improvement of the hardware environment for this group, social

welfare interventions by social workers and volunteers can improve

the use of prenatal care services and reduce the risk of preterm

birth (28).

A comparison of the risk of preterm birth between pregnant

women with and without disabilities revealed that the risk in the

former was 1.30 times higher than that in the latter. Therefore,

pregnant women with disabilities have a higher risk of preterm births

and are a group to be concerned about. Several studies on preterm

births in pregnant women with disabilities revealed similar results;

the risk of preterm birth in pregnant women with disabilities was

higher than that in pregnant women without disabilities (29–31). No

studies have demonstrated a direct correlation between prenatal care

and preterm birth until now.

This study examined the use of prenatal care services among

pregnant women with different types of impairments, and women

with intellectual impairment used the services the least (median 9.00,

IQR 4.00). This may be due to multiple factors, including unknown

information about prenatal care, insufficient social or structural

factors (i.e., lack of sexual health education) and family support (32).

In this study, women with hearing impairment used the prenatal

care services highest; this finding differed from that reported in

a United States’ study, wherein the use of prenatal care services

among women with hearing impairment was relatively low (10). This
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TABLE 5 The risk of preterm birth and related factors among pregnant women with disability.

Full-term birth Preterm birth

Variable n % n % p-valueb aOR 95% CI p-value

Sum 2,746 91.56 253 8.44 -

Type of impairment <0.001

Moving functional limitation 1,017 92.96 77 7.04 1.00 - - -

Visual impairment 124 92.54 10 7.46 1.20 0.59 2.44 0.921

Hearing impairment 281 91.83 25 8.17 1.43 0.87 2.37 0.343

Intellectual impairment 651 91.95 57 8.05 1.14 0.76 1.72 0.927

Multiple impairments 156 91.23 15 8.77 1.07 0.54 2.15 0.783

Dysfunction of vital organs 148 78.72 40 21.28 2.58 1.59 4.18 <0.001

Chronic mental illness 228 91.94 20 8.06 0.75 0.41 1.39 0.101

Other impairmentsa 141 94.00 9 6.00 0.82 0.39 1.71 0.270

Level of impairment 0.018

Mild 1,594 92.46 130 7.54 1.00 - - -

Moderate 790 90.70 81 9.30 1.10 0.80 1.49 0.914

Severe 285 91.35 27 8.65 0.93 0.57 1.52 0.332

Profound 77 83.70 15 16.30 1.51 0.70 3.26 0.279

Age 0.561

<30 y/o 1,056 91.91 93 8.09 1.00 - - -

30–34 y/o 1,035 91.92 91 8.08 1.07 0.77 1.49 0.944

35–39 y/o 518 90.88 52 9.12 1.09 0.73 1.62 0.954

≧40 y/o 137 88.96 17 11.04 1.17 0.63 2.15 0.726

Monthly salary (NTD) 0.016

≦17,280 751 88.77 95 11.23 1.00 - - -

17,281–22,800 1,159 93.32 83 6.68 0.60 0.43 0.83 0.130

22,801–28,800 268 92.41 22 7.59 0.67 0.40 1.13 0.663

28,801–36,300 260 91.23 25 8.77 0.79 0.48 1.31 0.698

36,301–45,800 157 91.28 15 8.72 0.76 0.40 1.44 0.868

>45,800 151 92.07 13 7.93 0.64 0.33 1.25 0.611

Degree of urbanization of residence 0.968

1 643 92.39 53 7.61 1.00 - - -

2 806 91.07 79 8.93 1.22 0.84 1.78 0.483

3 531 91.39 50 8.61 1.15 0.76 1.76 0.791

4 423 91.76 38 8.24 1.11 0.70 1.75 0.987

5 59 90.77 6 9.23 1.20 0.48 3.00 0.836

6 141 90.38 15 9.62 1.14 0.60 2.17 0.911

7 143 92.26 12 7.74 0.94 0.48 1.87 0.569

Education level 0.804

Illiterate and elementary school 505 92.49 41 7.51 1.00 - - -

Junior high school 553 90.80 56 9.20 1.16 0.75 1.80 0.645

High school (vocational) 813 91.04 80 8.96 1.25 0.83 1.90 0.246

College and university or

higher

444 91.93 39 8.07 1.04 0.62 1.73 0.766

Unclear 431 92.09 37 7.91 1.03 0.63 1.66 0.685

(Continued)
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TABLE 5 (Continued)

Full-term birth Preterm birth

Variable n % n % p-valueb aOR 95% CI p-value

CCI <0.001

0 2,422 92.65 192 7.35 1.00 - - -

1 248 86.71 38 13.29 1.72 1.17 2.53 0.498

≧2 76 76.77 23 23.23 2.17 1.23 3.84 0.087

Prenatal care this pregnancy 0.010

No 114 85.07 20 14.93 1.00 - - -

Yes 2,632 91.87 233 8.13 0.65 0.38 1.11 0.114

Experience of preterm birth <0.001

No 2,679 91.97 234 8.03 1.00 - - -

Yes 67 77.91 19 22.09 2.68 1.52 4.70 0.001

Experience of miscarriage 0.030

No 2,328 92.05 201 7.95 1.00 - - -

Yes 418 88.94 52 11.06 1.49 1.07 2.08 0.020

aIncluding voice or speech impairment, dementia, facial impairment, balance disorder, intractable epilepsy, autism, chromosomal abnormalities, congenital metabolic abnormalities, other congenital

defects, and rare diseases.
bChi-Squared test.

N, number; aOR, adjusted odds ratio; CI, confidence interval; y/o, years old; NTD, New Taiwan dollar; CCI, Charlson comorbidity index.

indicates that the Taiwanese environment may be more friendly and

supportive of women with hearing impairment, compared to other

impairment groups. The low use of prenatal care services among

women with chronic mental illness is second only to the use among

mothers with intellectual impairment; it is hypothesized that the loss

of autonomy and expertise due to lesions in the brain in both groups

makes it more difficult to receive prenatal care (33–35). This study

found that the level of impairment was not inversely related to the

use of prenatal care services, suggesting that the type of impairment

has a greater effect than the level of impairment.

In the present study, older women in the disabled group,

especially those above 40 years old, used the prenatal care services

least (median 9.00, IQR 5.00; mean 6.94± 3.87). This is a noteworthy

phenomenon, as older mothers have a higher risk of obstetric

diseases, and pregnant women with disabilities should use prenatal

care services (25). Our study results showed that in the disabled

group, women with a higher salary, higher educational level, or

women living in areas with a higher degree of urbanization used the

services more; therefore, use of prenatal services may be related to

better personal knowledge and social resources (5, 7, 8). A previous

experience of use of prenatal care services and history of miscarriage

did not affect the number of prenatal care services used by pregnant

women with disabilities. The reasons for this are unclear, but a

history of preterm birth was significantly associated with a lower

use of prenatal care services, which suggests that pregnant women

with disabilities and a preterm birth history should receive more

active assistance during prenatal care. Most women with disabilities

(95.53%) did access some level of prenatal care, but the study found

some gaps in accessing care for women with disabilities.

The analysis of preterm births and related factors in the disabled

group revealed that the risk of preterm birth was different in women

with different impairment types. The highest proportion of preterm

births was reported among women with a vital organ dysfunction,

which increases the vulnerability to having a preterm birth. Pregnant

women with organ dysfunction could increase the risk to the fetus

(36, 37). We strongly recommend that obstetricians require special

attention to the risk of preterm birth among women with vital

organ dysfunction. Physical and mental impairment levels did not

significantly affect the proportion of preterm births, which suggests

that the impairment type has a greater effect than the level of

impairment. Age, monthly salary, education level, and degree of

urbanization of the area of residence did not significantly affect the

proportion of preterm birth, reflected by the variation in the number

of prenatal care services used. In the disabled group, women with

more severe comorbidities had higher proportion of preterm birth

than those with less severe comorbidities, which may be due to the

poorer health condition of these women (38, 39). Although a history

of miscarriage increased the number of prenatal care services used

during the current pregnancy, a history of miscarriage was associated

with preterm birth.

Strengths and limitations

This study had some strengths. First, a national sample of women

over a 4-year period (2011–2014) was used. Second, 17 types of

impairment and four levels of impairment were included. Third, the

study considered the effect of previous birth experiences, including

factors such as previous use of prenatal care services, history of

preterm birth, and history ofmiscarriage. Fourth, the study compared

the number of prenatal care services and the risk of preterm birth

under each variable using a ratio of 1:4 by age between pregnant

women with disabilities and pregnant women without disabilities.

This study had some limitations. First, it had a retrospective

design and used secondary data. Administrative health data does not
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capture the quality of care received, only the quantity. Second, this

study included women covered by the National Health Insurance

in Taiwan. The health insurance system in other countries may not

be exactly the same as that in Taiwan; thus, the results may not be

generalizable to other countries. Third, this study investigated the

number of prenatal care services used, but we did not include the

timing of prenatal care visits. Fourth, miscarriages were not included

in the analysis. Finally, the twin pregnancy/delivery was rare, and we

did not list it as a covariate in the analysis.

Conclusions

The utilization of prenatal care services in pregnant women

with disabilities was significantly lower than in pregnant women

without disabilities. Women with intellectual impairment used the

least number of prenatal services among all types of impairments.

There was significantly higher risk of preterm birth among pregnant

women with disabilities than those without disabilities. Factors such

as type of impairment, history of preterm birth, and history of

miscarriage were also associated with the risk of preterm birth in

pregnant women with disabilities. These deserve more attention from

the appropriate government agencies, and the results of this study can

be used as a reference when formulating policies on prenatal care for

pregnant women with disabilities.
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