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ABSTRACT 

Although the number of disabled women entering motherhood is growing, there is little quantitative 
evidence about the utilization of essential antenatal care services by women with disabilities. The aim of 
this study is to examine inequalities in the use of essential antenatal services between women with and 
without disabilities. 

This study analyzed data from the Pakistan Demographic and Health Survey 2017-18 on 6,791 women (age 
15-49) who had a live birth in the 5 years before the survey. Multiple logistic regression was used to test 
the study hypothesis. 

The prevalence of any disability and any severe disability was 14.4% and 2.6%, respectively. The coverage 
of antenatal care did not differ by overall disability status or subgroup analysis. The only exception was 
found among the poorest women who had any disability and who had a 50% greater chance of receiving 
antenatal care compared with the non-disabled women. With utilization of essential antenatal care 
components, consumption of iron was lower among women with disabilities, while counseling care (advice 
on exclusive breastfeeding and balanced diet) was higher among women with disabilities as compared with 
their counterparts. 

Our study did not find glaring inequalities in the utilization of antenatal care services between disabled and 
non-disabled women. This was true for urban versus rural residence and among the poor versus rich women. 
We suggest that the country’s health system, to a great extent, is responsive to the needs of disabled women 
for antenatal services. Some measures, however, should be made to improve medication compliance among 
disabled women. 

Key words: disability, antenatal care, inequalities, quality of care, effective coverage 
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1 INTRODUCTION 

Background 

Over a billion people across the globe have different forms of disability, with 80% living in low- and middle-
income countries (LMICs) (Bickenbach 2011). Individuals with disabilities are the world’s largest minority, 
which is constantly increasing from population growth and chronic medical conditions (WHO 2018). 
Disability is a general term that includes impairments, activity limitations, and restricted participation in 
society. There is evidence that the disabled face multiple barriers when they seek health-care and 
rehabilitation services due to poverty, vulnerability, and social exclusion (WHO 2005). According to the 
United Nations, disability is “a long-term physical, intellectual, mental, or sensory impairment, which in 
interaction with various barriers, may hinder a person’s full and effective participation in society on an 
equal basis with others” (MacKay 2007). Individuals with disabilities have the same health needs as the 
non-disabled. 

Global awareness of disability-inclusive development is increasing. The pledge of “no one is left behind” 
is the core agenda of Sustainable Development Goal 3 (SDG3), which seeks to ensure healthy lives and 
promote well-being for all people at all ages (WHO 2018). The United Nations Convention on the Rights 
of Persons with Disabilities (UNCRPD) reinforces the privileges of persons with disabilities to attain the 
highest standard of health-care services without any discrimination (MacKay 2007). However, despite 
global commitments, individuals with disabilities often live in poverty and experience poor health due to 
stigma and exclusions from employment, education, and access to health-care services (Banks, Kuper, and 
Polack 2017; Bright and Kuper 2018). The number of disabled women who are entering motherhood is 
growing (Blackford, Richardson, and Grieve 2000), although their ability to engage in a sexual relationship, 
marriage, caregiving, and mothering is often questioned (Frohmader and Ortoleva 2013; Walsh-Gallagher, 
Sinclair, and McConkey 2012; WHO and UNPFA 2009). Although women with disabilities have the same 
or even greater biological and social needs and legitimate rights for sexual and reproductive education and 
care (WHO and UNPFA 2009), they face a plethora of challenges in accessing high-quality, affordable 
sexual and reproductive health services when compared with women without disabilities (Banks, Kuper, 
and Polack 2017; Bright and Kuper 2018; Rugoho and Maphosa 2017; Lawler, Lalor, and Begley 2013). 
Discriminatory care deters these women from seeking maternal care from skilled professionals (Bradbury-
Jones et al. 2015), which leads to adverse health outcomes (Hwang et al. 2009). 

The world has made substantial progress under Millennium Development Goals (MDGs) 4 and 5 to address 
maternal and child health. However, the increase in overall coverage does not translate proportionally into 
reductions in maternal and neonatal mortality (UNICEF 2019). This is primarily due to inequalities in 
service coverage and the poor quality of services (Brizuela et al. 2019). Therefore, maternal and child 
mortality and morbidity remain a major public health concern for LMICs, particularly in South Asia 
(Alkema et al. 2016). Among several interventions, high quality of antenatal care (ANC) has been shown 
to improve maternal (Nikiema et al. 2010) and child (Kuhnt and Vollmer 2017) health outcomes. Antenatal 
care provides a unique opportunity for birth preparedness by promoting healthy practices among pregnant 
women, improving nutrition, and preparing women mentally, physically, and logistically for childbirth 
(Ekabua, Ekabua, and Njoku 2011). This care can reduce the maternal death rate by up to 20% (Nikiema et 
al. 2010). Although there has been a shift from improving the coverage of health care to improving the 
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quality of health care worldwide (Kruk et al. 2018), there is a dearth of literature on the quality of maternal 
care for women with disabilities (Thierry 1998; Morrison et al. 2014). 

Women with disabilities are challenged with both the structural and procedural components of care. With 
structural care, evidence shows that in most LMICs, health systems for maternal care are structured to meet 
the needs of able-bodied women, while the needs of women with disabilities are largely ignored (Devkota 
et al. 2017; The Lancet Editorial, 2011). Able-bodied women can independently access a health-care facility 
and can utilize maternity care services more efficiently than women with disabilities. The negative attitudes 
and abusive behaviors of service providers have also been identified as another challenge (WHO 2018). 
Preliminary evidence shows that individual with disabilities and their families often endure poor 
communication and challenging attitudes of health-care providers (Walsh-Gallagher, Sinclair, and Mc 
Conkey 2012). Notably, women’s experiences of maternity care vary according to the type of impairment 
(Homer and Hoope-Bender 2016; Redshaw et al. 2013), with women with multiple disabilities the least 
satisfied with the care offered to them (Redshaw et al. 2013). Deeply rooted discriminatory attitudes and 
practices, as well as the lack of laws and policy enforcement, continue to violate the legitimate rights of 
people with disabilities (Ortoleva and Lewis 2012; Lipson 2000; Prilleltensky 2003). In addition, health-
care professionals may lack the knowledge and skills they need to provide care to pregnant women with 
disabilities (Lipson 2000). The international community has emphasized disability-inclusive health services 
by strengthening health systems to recognize and accommodate the needs of those with disabilities 
(Khasnabis et al. 2010; Krahn, Walker, and Correa-De-Araujo 2015). To improve health outcomes for all 
women and children, there is a need to organize and deliver services that are technically appropriate, 
culturally acceptable, socially sensitive, and equitably distributed to all women with and without 
disabilities. 

Country Context 

With a population of 207 million (Pakistan Bureau of Statistics 2017), Pakistan failed to achieve optimal 
targets to reduce maternal and child mortality that were pledged under MDGs 4 and 5 by the United Nations 
(Victora et al. 2016). The country has one of the highest rates of maternal mortality in the world (NIPS and 
Macro International 2008), and is ranked unsafe for the survival of newborns (You et al. 2015). There are 
stark inequalities in maternal, reproductive, and child health indicators, and the situation among women 
who are uneducated, belong to the poorest wealth quintile, and live in rural areas is far worse (Barros et al. 
2012; NIPS 2018). The country is among the top 10 countries where health-care interventions are the most 
inequitable (Barros et al. 2012). Although 15% of childbearing women in Pakistan suffer from some 
disability (NIPS 2018), there is a dearth of literature on the challenges faced by these disabled women. 
High-quality ANC is essential to improve maternal and child health. Although the general coverage of ANC 
from a skilled professional is quite high (86.2%) in Pakistan, most often all aspects of essential antenatal 
care are not included in the care provided to the pregnant women (NIPS 2018; Tappis et al. 2015; Hameed 
and Avan 2018). 

We hypothesize that the utilization of essential ANC services will be lower among women with disabilities 
as compared with non-disabled women, and that this may lead to undesirable, adverse health outcomes for 
mothers and newborns. After considering the global movement on disability-inclusive health-care services 
and the scarce evidence worldwide and in Pakistan, we conducted a secondary analysis of the most recent 
nationwide Demographic Health Survey of Pakistan (PDHS). Our purpose is to inform a better 
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understanding of the inequalities in the use of essential ANC services between women with and without 
disability, and the potential drivers of these inequalities. 

Research Questions 

This study attempts to answer the following research questions: 

1. What are the levels of inequalities in the use of essential ANC services between women with and 
without disabilities, and by the type of disability? 

2. How is the relationship between women’s disability and the utilization of essential ANC antenatal 
moderated by women’s wealth status and urban versus rural residence? 

Conceptual Framework 

Our conceptual framework reflects our objective to assess the association between functional disabilities 
and utilization of essential ANC services. We used multiple outcomes related to ANC such as: coverage as 
either a) received ANC and b) 4 or more ANC visits; and components as a) received tetanus toxoid 
injections, b) took iron tablets or syrup, c) had blood pressure measured, d) had urine sample taken, e) had 
blood sample taken, f) received advice on early initiation of breastfeeding, g) advised about exclusive 
breastfeeding, and h) advised about maintaining balanced diet. The measures of disability included a) any 
severe disability in one or more domain, and b) any disability in one or more domain such as any disability 
in vision, cognition, walking, hearing, communication, or self-care. These associations were also assessed 
by place of residence and household wealth status to test if the disability-ANC relationship differs by 
residence and socioeconomic status. Several pertinent covariates that were considered included age, 
primigravida (women having first pregnancy), education, place of residence, and wealth quintile. 
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Figure 1 Conceptual framework of the association between functional disability and utilization of 
antenatal services 
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2 DATA AND METHODS 

Data 

This study employed publicly available data from the most recent PDHS collected in 2017-18. With a 
stratified two-stage sample design, the survey obtained information from a nationally representative sample 
of the population of Pakistan (NIPS 2018). A total of 16 urban-rural strata for each of the eight regions were 
created, followed by a two-stage independent selection process. At the first stage, 580 clusters (enumeration 
blocks) were selected by using probability proportional to the number of households in each cluster. At the 
second, a fixed 28 households per cluster (16,240 in total) were selected systematically with an equal 
probability of selection. 

Sample Derivation 

A total of 15,068 ever-married women age 15-49 were interviewed in the survey. However, we reduced our 
sample to two levels in accordance with our study objectives and sample representativeness. At the first 
stage, women who resided in the Gilgit Baltistan (n=984) and Azad Jammu and Kashmir (n=1,720) regions 
were excluded because these two regions used a separate sampling procedure and a separate weight, and 
could not be combined with the other regions (NIPS 2018). At the second stage, we excluded women 
(n=5,561) who did not have a live birth in the 5 years before the survey. Consequently, we performed our 
analysis on an unweighted sample of 6,803 women (weighted sample 6,711). Information about ANC was 
only collected and analyzed for the most recent birth. 

Variables 

We created several independent (exposure) and dependent (outcome) variables for disability and utilization 
of ANC, respectively. The following section describes the construction of these variables. 

Dependent variables 

The utilization of essential ANC services for the most recent birth was the outcome variable for this study. 
The construction of outcome variables was guided by the World Health Organization’s Integrated 
Management of Pregnancy and Childbirth guidelines, which detail the essential maternal health services 
that should be provided to women (WHO 2015). For maternal health-care-seeking, we used two measures: 
(i) received ANC and (ii) completed four or more ANC visits. We also created an overall measure to 
ascertain if the women received all the essential components of ANC (WHO 2015). These components were 
classified as: (I) Counseling as (a) received advice on early initiation of breastfeeding, (b) received advice 
on exclusive breastfeeding, and (c) received advice on maintaining a balanced diet during pregnancy; (II) 
Examination as (a) blood pressure measurement, (b) blood test, and (c) urine test; and (III) Treatment as (a) 
received two or more tetanus toxoid injections during pregnancy, and (b) took iron tablets or syrup. For the 
overall measure of utilization of essential components of ANC, women were coded with a ‘1’ if they had 
received all eight essential ANC components and ‘0’ otherwise. Finally, each component was included as a 
separate variable in the analysis. 
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Independent variables 

A standard disability module was administered for collecting information on the six core functional domains 
of disability that included seeing, hearing, communication, cognition, walking, and self-care. This 
questionnaire about disability was originally developed by the Washington Group on Disability (Madans, 
Loeb, and Altman 2011). The module was based on the framework of the World Health Organization’s 
International Classification of Functioning, Disability, and Health. The response to each question was 
classified as 0=no difficulty, 1=some difficulty, 2=a lot of difficulty, or 3=cannot function at all in the 
specified domain. 

We created two separate measures for the overall status of disability, as well as for each of the six domains 
of functional disability. The two measures were classified as women with any disability and women with 
severe disability. For the overall measure of any disability, we created a dichotomous variable with women 
coded as ‘1’ if they reported at least ‘some difficulty’ for one or more domains of disability, and ‘0’ for ‘no 
difficulty’ in all six domains. Six separate measures were created for each of the six domains of disability 
with women coded as ‘1’ if they reported at least ‘some difficulty’ in that respective domain and ‘0’ 
otherwise. 

In addition, we created separate measures for women with severe disability. For any severe disability, 
women who reported experiencing ‘a lot of difficulty’ or ‘cannot function at all’ in one or more domains of 
disability were given a code of ‘1’ and ‘0’ otherwise. Using a similar strategy, we created six separate 
measures of severe disability with women coded as ‘1’ if they reported ‘a lot of difficulty’ or ‘cannot 
function at all’ in the respective domain and ‘0’ otherwise. 
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Table 1 Key dependent and independent variables 
Variable Definition 
Key dependent variables 

Received antenatal care 
(ANC) 

Percentage of women utilized ANC from a skilled provider for the most recent pregnancy 
Codes: 
0 = No ANC from skilled provider; 1 = received ANC 

Four or more ANC visits  
Percentage of women with four or more ANC visits for their most recent pregnancy 
Codes: 
0 = Fewer than 4 visits; 1 = Four or more visits 

Key independent variables 

Any disability 

The variables combined women's responses to the following question: 
 
1) Do you have any difficulty in seeing? 
2) Do you have any difficulty in hearing? 
3) Do you have any difficulty in communicating? 
4) Do you have any difficulty in remembering or concentrating? 
5) Do you have any difficulty in walking or climbing stairs? 
6) Do you have any difficulty in washing all over or dressing? 
 
Possible responses: 0=no difficulty; 1=some difficulty; 2=a lot of difficulty; 3=cannot function at all 
Codes: 
Women were coded as ‘1’ if they reported at least ‘some difficulty’ for one or more domains of disability, 
and ‘0’ for ‘no difficulty’  

Any severe disability 

The variables combined women's responses to the following question: 
 
1) Do you have any difficulty in seeing? 
2) Do you have any difficulty in hearing? 
3) Do you have any difficulty in communicating? 
4) Do you have any difficulty in remembering or concentrating? 
5) Do you have any difficulty in walking or climbing stairs? 
6) Do you have any difficulty in washing all over or dressing? 
 
Possible responses: 0=no difficulty; 1=some difficulty; 2=a lot of difficulty; 3=cannot function at all 
Codes: 
If the women responded 'a lot of difficulty' or 'cannot function at all' on one or more domains, they were 
coded as '1' otherwise '0' 

Any disability in vision 

Percentage of women reported at least some level of difficulty in seeing  
 
Possible responses: 0=no difficulty; 1=some difficulty; 2=a lot of difficulty; 3=cannot function at all 
 
Codes: 
If the women responded at least 'some difficulty' in vision, they were coded as '1' otherwise '0' 

Any disability in cognition 

Percentage of women reported at least some level of difficulty in remembering or concentrating 
 
Possible responses: 0=no difficulty; 1=some difficulty; 2=a lot of difficulty; 3=cannot function at all 
Codes: 
If the women responded at least 'some difficulty' in cognition, they were coded as '1' otherwise '0' 

Any disability in walking 

Percentage of women reported at least some level of difficulty in walking or climbing stairs 
 
Possible responses: 0=no difficulty; 1=some difficulty; 2=a lot of difficulty; 3=cannot function at all 
Codes: 
If the women responded at least 'some difficulty' in walking, they were coded as '1' otherwise '0' 

 
Covariates 

We included a range of covariates in our analysis that had the potential to be confounders. These included 
women’s age in three distinct categories (age 15–24, 25–34, and 35–49), place of residence (urban/rural), 
women’s education (no formal education/any formal education), women with first pregnancy–primigravida 
(yes/no), and wealth quintile (poorest, poorer, middle, richer, richest). The wealth index was computed by 
the DHS Program with principal component analysis (Rutstein and Johnson 2004). 
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Effect modifiers 

To develop a deeper understanding of the relationship between the status of functional disability and ANC, 
we performed subgroup analysis by wealth status and place of residence, and assessed if the disability-ANC 
relationship differed by place of residence and socioeconomic status. The wealth quintile variable was 
dichotomized with women belonging to ‘poorest’ or ‘poorer’ quintiles grouped and coded as ‘0’, and the 
‘richer’ and richest’ grouped and coded as ‘1’. The category of ‘middle’ was left blank and these women 
were excluded from the poor-rich subgroup analysis. 

Statistical Analysis 

We performed the statistical analyses in different phases: descriptive, bivariate, and multivariate analysis. 
Descriptive analysis was used to describe the sociodemographic characteristics of the sample by means, 
standard deviation, frequencies, and percentages. We estimated the prevalence (95% CIs) of overall 
disability and for each of the six domains of functional disability, and the percentage (95% CIs) utilization 
of each essential ANC component. Next, we used Pearson’s chi-square to test if the prevalence of disability 
varied by the wealth status and place of residence. 

Second, we ran the bivariate analysis with the Pearson’s chi-square test to determine the crude association 
between utilization of ANC and the women’s disability status. 

In the third phase, we applied multivariate logistic regression to examine the relationship between each 
measure of disability and each ANC outcome in the overall sample, and then by place of residence 
(urban/rural) and wealth status (poor/rich). A series of models were fit separately on the full dataset, and 
the urban-rural and poor-rich subgroups. Finally, to ascertain the role of place of residence and wealth status 
as effect modifiers, we developed separate logistic regression models to test interactions of the disability 
measures with place of residence (urban/rural) and wealth status (poor/rich).The multivariate models also 
accounted for other covariates such as age, education, place of residence, primigravida, and wealth quintile 
to produce adjusted odds ratios. It is important to note that the prevalence of severe disability in the six 
domains was very low, as well as in the three domains of any disability (such as hearing, communication, 
and self-care). Thus, the relationship between these variables and ANC outcomes was not examined 
separately because of insufficient cell counts. 

The data were analyzed with Stata version 16.0 (StataCorp LP, College Station, TX, US). All analyses were 
adjusted for the complex survey design, strata, primary sampling units (clusters), and probability sampling 
using individual weights. P-values of <0.05 were considered significant. 
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3 RESULTS 

Characteristics of Study Population 

Table 2 shows the background characteristics of the 6,711 women age 15-49 who had a live birth in the 5 
years before the survey. Nearly two-thirds (66.5%) of the women lived in rural areas. The mean age of 
women was 29.6 (SD=6.4) with more than half (55.5%) between age 25-34. Approximately half (47.9%) 
of the women had no formal education, and one in five women (19.9%) was primigravida. 

Table 2 Sociodemographic characteristics of women age 15-49 with a live birth in the 5 years 
before the survey 

Characteristics n % 
Place of Residence     

Urban 2,248 33.5 
Rural 4,463 66.5 
     

Women's age     
15–24 1,545 23.0 
25–34 3,725 55.5 
35–49 1,440 21.5 
Mean (SD) 29.6 (6.4) 
     

Education     
No formal education 3,212 47.9 
Any formal education 3,499 52.1 
     

Primigravida     
Yes 1,337 19.9 
No 5,374 80.1 

    

Total 6,711 100.0 

 

Status of Functional Disability 

Figure 2 presents the prevalence of overall functional disability and by each domain. About 14.1% (95% 
CI 12.7–15.7) of the women had any disability (at least some level of difficulty) in one or more domains, 
while 2.6% (95% CI 2.1–3.2) had any severe disability (either have a lot of difficulty or cannot function at 
all) in at least one of the specified domains. With any disability, the most prevalent forms of functional 
disabilities were vision (7.0%, 95% CI 2.1%–3.2%), walking (4.8%, 95% CI 4.1%–5.7%), and cognition 
(4.8%, 95% CI 4.0%–5.8%), while fewer than 1% (0.7%, 95% CI 0.4%–1.0%) reported at least some 
difficulty in communicating. With any severe disability, the most commonly cited domain was walking 
disability at 1.2% (95% CI 0.8%–1.6%). The prevalence of severe disability in other domains was less than 
1%. (Please see Appendix Table 2 for actual values of 95% CI of the prevalence of disability.) 
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Figure 2 Prevalence of any disability and severe functional disability among women age 15-49 years with 
a live birth in the 5 years before the survey, according to the domains (n=6,711) 

 

A comparison of functional disability between urban and rural, and poor and rich segments of the population 
is shown in Table 3. The prevalence of functional disability does not differ significantly according to the 
place of residence or wealth status of the household. The only exception was that the women who live in 
urban areas had significantly higher prevalence (6.1%) of walking disability as compared with women 
(4.2%) living in rural areas (p-value = 0.024). 

Table 3 Prevalence of functional disability among women who had a live birth in 5 years before 
the survey, according to wealth status and place of residence 

Characteristics 

Any severe 
disability in one 

or more 
domains 

Any disability in 
one or more 

domains 
Any disability in 

vision 
Any disability in 

cognition 
Any disability in 

mobility 
Number of 

women 
Place of residence            

Urban 2.4 14.9 7.4 4.2 6.1 2,248 
Rural 2.7 13.7 6.7 5.1 4.2 4,463 
p-value 0.643 0.441 0.559 0.300 0.024   
       

Wealth Status*            
Poor 2.7 14.3 7.1 5.4 3.8 2,743 
Rich 2.1 12.9 6.1 4.2 5.2 2,597 
p-value 0.330 0.345 0.310 0.219 0.082  

 

Note: Wealth status excluded women who belonged to the ‘middle’ quintile. 
 

 
Utilization of Essential Antenatal Services 

Figure 3 presents ANC coverage and the receipt of essential ANC components among the sampled women. 
Nearly 9 in 10 women received any ANC and half (51.4%) completed four or more ANC visits. Three in 
five (61.2%, 95% CI 58.5%–63.8%) women reported receiving advice on maintaining a balanced diet 
during pregnancy, while fewer than half received counseling on the early initiation of breastfeeding (45.8%, 
95% CI 43.3%–48.3%) and exclusive breastfeeding (47.7%, 95% CI 45.1%–50.4%). About 41% (95% CI 
38.4%–43.6%) received counseling on all three components. With ANC visits, approximately 78.5% (95% 
CI 76.1%–80.7%) had their blood pressure checked, while urine and blood samples were taken from 
approximately three in five women. Just over half (55.5%, 95% CI 52.2%–58.7%) of the women reported 
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receiving all three examination components. Fewer than half of the women (45.1%, 95% CI 42.5%– 47.7%) 
received the recommended doses of tetanus toxoid (TT) and consumed iron tablets or syrup during 
pregnancy. Only one in five women (21.8%, 95% CI 19.5%–24.2%) received all eight components of ANC 
during pregnancy. 

Figure 3 Utilization of essential ANC components among women age 15-49 with a live birth in the 5 years 
before the survey 

 
 
Inequalities in Utilization of Essential ANC Services between Women with 

and without Disability 

Table 4 shows the results of the overall analysis from bivariate and multivariate logistic regression analysis 
in the form of crude percentages and adjusted odds ratios. Column 2 in the table shows the percentage of 
outcomes among women with disability and non-disabled women. These models were adjusted for the 
range of covariates as described in the analysis section above. The overall measures of disability showed 
no association with the ANC coverage indicators. However, we found a positive association between 
disability status and uptake of certain ANC components. Women with any severe disability in at least one 
domain had 1.7 times the odds (AOR=1.7, 95% CI 1.0–2.8; p-value<0.05) of taking a urine test, and 1.6 
times the odds (AOR=1.6, 95% CI 1.1–2.4; p-value<0.05) of receiving advice of about exclusive 
breastfeeding as opposed to the non-disabled women. Similarly, as compared with non-disabled women, 
those women who experienced at least some level of difficulty in one or more domains had 30% (AOR=1.3, 
95% CI 1.0–1.6; p-value<0.05) greater odds of receiving advice on maintaining a balanced diet during 
pregnancy. The only exception was that women with any severe disability in one or more domain were 40% 
less likely to consume iron tablets or syrup (AOR=0.6, 95% CI 0.4–1.0). 

  

87.8
51.4

41.0
45.8

47.7
61.2

55.5
78.5

62.2
61.8

45.1
67.8

58.5

21.8

Received any ANC
Four or more ANC visit

Counseling (received all three)
Early initiation of breastfeeding

Exclusive breastfeeding
Balanced diet during pregnancy

Examination (received all three)
Blood pressure measured

Urine sample taken
Blood sample taken

Treatment (received both services)
Received two or more TT injections

Took iron tablets or syrup

Received all eight components of ANC

A
nt

en
at

al
co

ve
ra

ge
A

nt
en

at
al

 c
om

po
ne

nt
s



 

12 

Table 4 Inequalities in the uptake of essential ANC services between women with and without 
disabilities 

Variables 

Full dataset 
Disabled/non-

disabled AOR (95% CI) 
ANC Coverage 

Received ANC 
Any severe disability in one or more domains 87.8 / 88.2 1.3 (0.7 - 2.6) 
Any disability in one or more domains 87.6 / 89.2 1.3 (0.9 - 1.7) 

4+ ANC visits 
Any severe disability in one or more domains 51.4 / 54.1 1.5 (0.9 - 2.4) 
Any disability in one or more domains 51.7 / 46.9 1.0 (0.8 - 1.2) 

Treatment 
Received two or more tetanus toxoid injections 

Any severe disability in one or more domains  69.8 / 67.8  1.3 (0.8 - 2.2) 
Any disability in one or more domains  70.7 / 67.4  1.2 (1.0 - 1.5) 

Took iron tablets or syrup     
Any severe disability in one or more domains  45.6 / 58.8*  0.6 (0.4 - 1.0)* 
Any disability in one or more domains  54.1 / 59.2*  0.8 (0.7 - 1.0) 

Examination     
Blood pressure measured     

Any severe disability in one or more domains  77.7 / 78.5  1.1 (0.7 - 1.9) 
Any disability in one or more domains  78.2 / 78.5  1.0 (0.8 - 1.3) 

Urine sample taken     
Any severe disability in one or more domains  68.4 / 62  1.7 (1.0 - 2.8)* 
Any disability in one or more domains  61.3 / 62.3  1.0 (0.8 - 1.3) 

Blood sample taken     
Any severe disability in one or more domains  54.5 / 62.0 1.0 (0.6 - 1.6) 
Any disability in one or more domains  60.1 / 62.1  0.9 (0.7 - 1.2) 

Counseling     
Advice on early initiation of breastfeeding     

Any severe disability in one or more domains  49.9 / 45.7  1.4 (0.9 - 2.1) 
Any disability in one or more domains 47.0 / 45.6  1.1 (0.9 - 1.3) 

Advice on exclusive breastfeeding     
Any severe disability in one or more domains  55.0 / 47.5  1.6 (1.1 - 2.4)* 
Any disability in one or more domains  42.3 / 47.5  1.1 (0.9 - 1.4) 

Advice on maintaining balanced diet during pregnancy     
Any severe disability in one or more domains  62.1 / 61.1  1.2 (0.8 - 1.9) 
Any disability in one or more domains  65.6 / 60.4*  1.3 (1.0 - 1.6)* 

Received all essential ANC components     
Any severe disability in one or more domains 21.8 / 21.8 1.1 (0.6 - 2.0) 
Any disability in one or more domains 20.0 / 22.1 0.9 (0.7 - 1.1) 

 

Significant criteria for p-values: *p<0.05; **p<0.01; ***p<0.001 
 

 

The results of subgroup analysis from bivariate and multivariate logistic regression analysis are presented 
in Table 5. The p-values for the models that contain the full dataset with either the poor-rich or urban-rural 
interaction terms with the disability measures are also reported in the table. With the exception of the use 
of iron tablets, none of the interaction terms in the full model was found to be significant, which suggests 
that the relationship between disability and utilization of ANC does not differ by wealth status and place of 
residence. The p-value for the poor-rich interaction in the iron tablets model was significant (p-
value=0.040), which indicated that the uptake of iron tablets by women with any severe disability is 
dependent on wealth status. 

Columns 2, 4, 7, and 9 in the table show the percentage of outcomes among women with disability and 
non-disabled women along with the results of the association tests. The adjusted odds ratios (AOR) shown 
in the table are derived from the regression models from the subgroup analysis for poor, rich, urban, and 
rural women separately. These models were adjusted for the covariates as described in the analysis section 
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above. Most of the interactions were not significant, although there were a few significant AORs in the 
subgroup analysis. 

Among the poor segment of the population, women with any disability in one or more domain had a 
significantly greater (AOR=1.5, 95% CI 1.1–2.1; p-value<0.05) odds of receiving ANC as opposed to their 
counterparts. Among the rich segment of population, women with any severe disability in one or more 
domain had almost 10 times greater odds (AOR=9.7, 95% CI 1.1–82.5; p-value<0.05) of receiving ANC as 
opposed to their counterparts. However, given the wide range in the confidence interval and the marginal 
significance of this estimate, this finding should be interpreted with caution. 

In the poor-rich subgroup analysis, we observed no inequalities in the utilization of essential ANC 
components between women with and without disabilities. Among the poor segment of population, women 
with at least some level of difficulty in one or more domains had 60% (AOR=1.6, 95% CI 1.2–2.0; p-
value<0.05) greater odds of receiving advice on maintaining a balanced diet during pregnancy. In contrast, 
women with disabilities had significantly lower odds of consuming iron tablets or syrup as compared with 
their counterparts both in poor (AOR=0.3, 95% CI 0.2–0.7; p-value<0.05) and rich (AOR=0.6, 95% CI 
0.4–0.8; p-value<0.05) segments of population. 

We observed similar findings in the urban-rural subgroup analysis. Among the rural segment of population, 
women who have at least some level of difficulty in one or more domains had 30% (AOR=1.3, 95% CI 
1.0–1.7; p-value<0.05) greater odds of receiving advice on maintaining a balanced diet during pregnancy. 
In contrast, women with disabilities had significantly lower odds of consuming iron tablets or syrup as 
compared with their counterparts both in rural (AOR=0.5, 95% CI 0.3–0.8; p-value<0.05) and urban 
(AOR=0.7, 95% CI 0.5–1.0; p-value<0.05) segment of population. 
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Following a similar pattern, the tables in Appendix 1 show the results of receiving any ANC, four or more 
ANC, and an additional analysis of the different measures of type of disability and each of the eight ANC 
components. In the overall dataset, women with any walking disability had 30% (AOR=0.7, 95% CI 0.5–
0.9; p value<0.05) lower odds of receiving iron tablets and syrup as compared with women with no 
disabilities. In subgroup analysis for rural areas, women with any disability in vision also had 30% 
(AOR=0.7, 95% CI 0.5–1.00; p value<0.05) lower odds of receiving iron tablets and syrup as compared 
with the non-disabled women. In the overall sample, women with any walking disability had 1.6 times 
(AOR=1.6, 95% CI 1.2–2.2; p-value<0.05) greater odds of receiving advice on maintaining a balanced diet 
during pregnancy as compared with women with no walking disability. A similar trend was noted among 
women living in rural areas (AOR=1.6, 95% CI 1.1–2.3; p-value<0.05) and women in the high-income 
group (AOR=1.9, 95% CI 1.1–3.7; p-value<0.05) in the subgroup analysis. Moreover, women with any 
disability in vision had 50% (AOR=1.5, 95% CI 1.0–1.2; p value <0.05) greater odds of receiving advice 
on maintaining balanced diet during pregnancy in subgroup analysis. 
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4 DISCUSSION 

Women with disabilities have been an imperceptible population in maternity care and reproductive health. 
Globally, there is a dearth of empirical literature on the maternal and reproductive health needs of disabled 
women, particularly in LMICs. Our study is the first of its kind to examine inequalities in the utilization of 
essential ANC services between women with and without disabilities in Asia. This study found that a 
substantial proportion (14.1%) of women of childbearing age have some level of difficulty in at least one 
domain of disability, while 2.6% have a lot of difficulty or cannot function at all. A multi-country study 
conducted in Africa had reported the prevalence of functional disabilities for women age 15-39 and 40-49. 
Among women age 15-39, the prevalence of any severe disability was estimated to be around 0.5%–1.3% 
and 5.9%–7.6% for any moderate or severe disability, while among women age 40-49, the prevalence 
ranged from 1.2%–3.8% and 15.3%–21.9%, respectively (Mitra 2018). The prevalence of disability among 
women of reproductive age in Pakistan is similar to other LMICs. In contrast, studies from United States 
and United Kingdom reported that 12% (Brault et al. 2009) and 6.1% (Murthy et al. 2014) of women of 
reproductive age are disabled (any disability), respectively. This indicated that the prevalence of disability 
among women of childbearing age in Pakistan is relatively higher than in high-income countries. Consistent 
with trends in other countries (Mitra 2018), the most common forms of functional disabilities were related 
to vision (7.0%), walking (4.8%), and cognition (4.8%), while difficulty in communicating was the least 
prevalent. 

We observed no clear trend of disability with wealth status. However, some studies have found that poor 
people are more likely to have disability due to factors such as ill health, malnourishment, unsafe work, and 
the inability to afford medical care that may prevent disability (Thompson 2017; Plantinga et al. 2012). We 
found no significant differences in the prevalence of functional disability by urban-rural residence. The only 
exception was the domain of walking disability, which was more commonly found in urban areas as 
compared with the rural areas. One study in African countries also reported varying patterns in the 
prevalence of urban-rural disabilities across countries (Mitra 2018). However, another recent study from 
the United States (US) found a significantly higher prevalence of disability in rural settings versus the urban 
areas (Zhao et al. 2019). Comparisons should be made with caution because these studies reported disability 
for either the adult (US) or the entire population (African countries), whereas our estimates are based on 
childbearing women. 

Notably, in this study, 88% of women sought ANC but only 20% received all eight essential ANC 
components. This stark difference clearly highlights a critical gap in the quality of ANC in our health-care 
system, a gap that requires urgent interventions to improve the quality of health-care services. Health 
inequalities including utilization of ANC among disabled women are common across the globe (WHO 
2018). However, our study could not find major inequalities in the utilization of ANC by disabled women 
in Pakistan. We found limited evidence of the association between functional disability and utilization of 
ANC services. Although we were unable to locate any comparable study, this finding is in agreement with 
a systematic review from LMICs that found no difference in coverage of maternal health services between 
women with and without disabilities (Bright and Kuper 2018). The same association has also been 
documented in other studies conducted in India and United Kingdom where utilization of ANC and 
pregnancy outcomes were not different in women with and without disability (Murthy et al. 2014; Redshaw 
et al. 2013). 



 

18 

We found that the uptake of all eight ANC components was lower among women with disability as 
compared with non-disabled women. These inequalities may be attributed to significant underutilization of 
iron tablets or syrup by women with disability. Among all the ANC components, consumption of iron 
tablets/syrup relies on the women’s choice to take the iron rather than receiving a prescription by a service 
provider. This suggests that disabled women tend to struggle adhering to a provider’s suggestion to take 
iron tablets/syrup on their own. This was suggested in another study that found lower adherence among 
people with disabilities (Bright and Kuper 2018). It may also be possible that fewer women with disability 
were prescribed medication by their service providers. From the programmatic perspective, we suggest that 
during consultations, service providers might also inform the accompanying person or other members of 
household about the medication and encourage the women to take their medication. 

In some cases, women with certain functional disabilities have reported higher utilization of ANC 
components such as advice on exclusive breastfeeding and maintenance of a balanced diet during pregnancy 
as compared with non-disabled women. This could be due to the fact that in general, disabled women are 
considered high risk during their pregnancy (Walsh-Gallagher, Sinclair, and McConkey 2012) and require 
more ANC and medical examinations than non-disabled women (Mitra et al. 2015). This could also be 
explained by sympathetic behavior of health-care providers toward women with disabilities. However, one 
study from Nepal found that the attitude of health-care providers toward the disabled was negative and that 
the providers had limited knowledge and skills about providing services for the disabled. Few participants 
reported that the attitude of health-care providers was kind, respectful, caring or helpful towards women 
with disabilities (Devkota et al. 2017). Furthermore, disabled women in Pakistan receive social and 
economic support from family members, neighbors, and society, which may encourage them to seek better 
ANC. Redshaw and colleagues reported that women with disabilities in the UK use maternity services more 
than non-disabled women and had sufficient access and involvement in maternity care services (Redshaw 
et al. 2013). Thus, there are conflicting arguments about the health service utilization by women with 
disabilities. When there is a good health infrastructure, women with disabilities may benefit even more 
from health systems than women with no disabilities. We noticed that this trend of higher utilization of 
ANC services was primarily found in ANC counseling, in the overall analysis as well as among the poor 
population and those who reside in the rural areas. This pattern of favorable care for disabled women could 
also be attributed to the active involvement of community health workers (officially called the Lady Health 
Workers (LHWs)) who are responsible for providing basic maternal and child health-care services 
(including ANC counseling) during their routine household visits (WHO 2008). The LHWs are residents 
of the same community, and can relate to other women and navigate local norms, languages, and social 
relationships more effectively than outsiders (Mumtaz et al. 2013). 

Strengths and Limitations 

To the best of our knowledge, this is the first study that specifically examined the relationship between 
disability and utilization of ANC services, particularly among LMICs. The results are based on the most 
recent national survey in Pakistan. Our study presents a comprehensive analysis of the disability-ANC 
relationship that used numerous independent and dependent variables, and performed subgroup analyses. 
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Our study has some limitations. First, since the analysis used cross-sectional data, we cannot draw 
inferences about causal relationships between disability and ANC. Second, since we excluded two regions 
because their use of a different sampling frame, our findings cannot be generalized to the excluded regions, 
and they are not representative of Pakistan as a whole. The few significant disability-ANC associations in 
the subgroup analyses should be interpreted with caution because the unweighted cell count was less than 
25 or 50. Moreover, we only included three domains of any disability (vision, walking, and cognition) in 
our multivariate model to assess the association with ANC outcomes, because the other domains of 
disability were excluded due to low prevalence. Similarly, no domains of severe disability were included 
for the same reason. Finally, the focus of our study was utilization of essential ANC services, while the 
interpersonal aspects of care such as the social and emotional support extended to women by the service 
providers were not included and are also important to consider. 
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5 CONCLUSIONS 

Pakistan has a considerable population of disabled women in reproductive age. The prevalence of disability 
does not differ linearly by wealth quintile (highest among poorest and lowest among richest) or urban-rural 
geographies. Overall, the proportion of effective ANC coverage is very low and requires urgent measures 
for quality improvement. Our analyses indicate that the utilization of essential ANC services among 
disabled women is not different or lower than non-disabled women. This pattern is seen for urban-rural 
geographies and among the poor-rich segments of the population. We conclude that the country’s health 
system, to a great extent, is responsive to the needs of disabled women for ANC services. However, 
adherence to medication (in this study, iron tablets/syrup) may be challenging for women with disabilities 
and could be improved by engaging a companion from same household to encourage compliance. Moving 
forward, there is a need in Pakistan to conduct qualitative studies that enhance our understanding of how 
our health system is meeting the unique needs of disabled women, to develop greater insights into how the 
psychosocial needs of disabled women are addressed during the provision of care, and to replicate 
disability-inclusive best practices in a broader context. 
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Appendix Table 2 Prevalence of any disability and severe functional disability among women age 
15-49 years with a live birth in the 5 years preceding the survey, according to 
the domains 

Domains of disability 
Any disability 

% (95% CI) 
Severe disability 

% (95% CI) 
Number of 

women 
One or more disability 14.1 (12.7 - 15.7) 2.6 (2.1 - 3.2) 6,711 
Vision 7.0 (6.0 - 8.1) 0.8 (0.6 - 1.2) 6,711 
Cognition 4.8 (4.0 - 5.8) 0.6 (0.4 - 0.9) 6,711 
Mobility 4.8 (4.1 - 5.7) 1.2 (0.8 - 1.6) 6,711 
Hearing 1.8 (1.4 - 2.3) 0.3 (0.1 - 0.5) 6,711 
Self-care 1.0 (0.7 - 1.4) 0.3 (0.1 - 0.6) 6,711 
Communication 0.7 (0.4 - 1.0) 0.1 (0.0 - 0.3) 6,711 

 


	Front Matter
	Title Page
	Acknowledgment/Information and Citation Page
	Contents
	Tables
	Figures
	Abstract

	1 - Introduction
	2 - Data and Methods
	3 - Results
	4 - Discussion
	5 - Conclusions
	References
	Appendices

