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Disaster and Disparities: The Disaster-Driven Inequality in Quality Antenatal Care Uptake
in Bangladesh

Abstract:

Introduction/Objectives: This study assesses the impact of natural disasters on the inequality of
quality ANC utilization.

Methods:

This study uses data from the 2017-18 Bangladesh Demographic and Health Survey and monthly
hazard reports from NIRAPAD. Inequalities in maternal healthcare utilization were measured
using the Health Opportunity Index, and contributions of socioeconomic factors were decomposed

using Shapley decomposition.

Results:

The results reveal that inequality in the utilization of quality antenatal care is significantly greater
in disaster-affected areas (32.72; 95% CI: 16.07, 49.38) compared to disaster-unaffected areas
(27.17; 95% CI: 15.95, 38.39). Furthermore, socioeconomic factors such as place of residence,
administrative division, maternal employment status, and birth order contribute more to these

inequalities in disaster-affected regions than in unaffected areas.

Conclusions:

The findings illustrate that natural disasters significantly increase the inequality in quality ANC
utilization. Geographical location, employment status, and higher parity are key socio-economic
factors contributing to the increasing inequality in quality ANC uptake. Therefore, Policymakers
must prioritize equitable access to quality antenatal care by focusing on women of rural areas,
those not engaged in formal employment, and individuals experiencing high-order pregnancies to

mitigate these disaster-induced inequalities effectively.

Key Words: Inequality, Quality, Antenatal Care, Disaster, Bangladesh
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1. Introduction

Natural disasters pose significant challenges to public health systems globally, particularly in low-
and middle-income countries where resources and infrastructure are often limited. In Bangladesh,
frequent natural disasters such as floods and cyclones disrupt essential healthcare services,
exacerbating existing disparities and creating new challenges for vulnerable populations. Maternal
healthcare, specifically antenatal care (ANC), is particularly susceptible to these disruptions,

which can have severe consequences for both mothers and their children.

Bangladesh is highly vulnerable to natural disasters, with over 50 million people affected between
2000 and 2019 due to various catastrophic events. These disasters disrupt healthcare infrastructure
and services, leading to significant declines in healthcare accessibility and quality. For instance,
Brouwer et al. [1] noted increased health service inequality following earthquakes and floods,
emphasizing the need for robust healthcare systems to withstand and recover from natural

disasters.

The accessibility and quality of ANC are crucial determinants of maternal and neonatal health
outcomes. Quality Antenatal Care (QANC) services play a critical role in ensuring a positive birth
experience and mitigating adverse pregnancy outcomes such as anemia, preeclampsia, and low
birth weight [2]. However, the disruptions caused by natural disasters often exacerbate existing
healthcare disparities. For example, a study by Bhutta et al. [3] highlighted that in Ethiopia, post-
disaster recovery of healthcare services was significantly hindered by pre-existing inequalities in

healthcare access and quality.

Socioeconomic factors significantly influence healthcare access and utilization, and their impact
is magnified in the wake of natural disasters. In disaster-affected areas, lower educational levels
and poorer wealth status are more prevalent, contributing to reduced ANC utilization. For instance,
the prevalence of primary education is lower in disaster-affected areas, and the proportion of the
population in the poorest wealth quintile is higher. Ivers and Ryan [4] emphasized that
socioeconomic vulnerabilities are often magnified post-disaster, further hindering access to
essential healthcare services. This finding highlighting the need for targeted socio-economic

interventions to mitigate these effects.
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83  Rural residence is another critical factor contributing to disparities in QANC. Rural populations
84  face significant challenges in accessing healthcare due to infrastructural damage and accessibility
85 issues during and after disasters. Davis et al. [2] highlighted that rural healthcare infrastructure is
86  often less resilient and more susceptible to disruption during disasters, necessitating targeted
87 interventions to strengthen rural healthcare systems and ensure continuity of care. Employment
88  opportunities are also crucial determinants of healthcare access post-disaster. Tran et al.[5] found
89  that communities with higher levels of economic stability and employment were better able to
90 recover and maintain access to healthcare services following disasters. This highlights the need for
91 policies that support economic recovery and stability as a means of improving healthcare

92  resilience.

93 Integrating maternal health services into disaster preparedness and response plans is vital for
94  ensuring continuous and quality care during and after disasters. Comprehensive disaster risk
95 reduction strategies that include maternal health components are essential. Zotti et al. [6]
96 emphasized that disaster preparedness plans should include specific provisions for maternal and
97  child health services to ensure these essential services are maintained even in the most challenging

98  circumstances.

99  The critical need for integrating maternal health services into disaster preparedness and response
100 plans cannot be overstated. Given the significant impact of natural disasters on healthcare access
101  and quality, there is an urgent need to understand and address the disparities in ANC utilization in
102  disaster-affected and unaffected areas of Bangladesh. This study aims to fill this gap by providing
103  evidence-based insights that can inform policy and practice. By addressing the socioeconomic and
104  infrastructural challenges exacerbated by disasters, policymakers and healthcare providers can
105 develop targeted interventions to mitigate these disparities and improve health outcomes for
106  vulnerable populations. Understanding these determinants at a regional level can help experts and
107  organizations coordinate health-related activities and policies, ultimately leading to more effective

108  and equitable healthcare systems in disaster-prone areas.

109 2. Methods:

110 2.1 Data Source and Study Design
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111 This study utilizes a cross-sectional design to analyze the effect of natural disasters on inequality
112 in QANC utilization among reproductive-aged women of Bangladesh. The analysis was drowned
113 on data from the Bangladesh Demographic and Health Survey 2017-18 (BDHS 2017-18), a
114  nationally representative datasets that provide estimates of maternal and child health, nutrition,
115  family planning, and fertility at the national and divisional levels. The study population included
116  women aged 15 to 49 years who gave birth in the preceding three years of the survey. The data set
117  does not contain any information that could identify individual participants during or after data
118  collection. Besides the BDHS 2017-18 data, this study also utilizes the data on natural disasters
119  from the monthly hazard reports of the Network for Information, Response, and Preparedness

120  Activities on Disaster [7].
121 2.2 Sampling Procedure and Sample Size

122 The BDHS 2017-18 survey uses a two-stage stratified sampling procedure. Where urban and rural
123 were the strata. In the first stage, 250 and 425 EAs were randomly selected from urban and rural
124  strata. Each EA consists of, on average, 120 households. In each EA's second stage, approximately
125 30 households were selected using systematic sampling. Thus, a total of 20,160 households were
126 chosen for the interview, of which 19,457 households responded. Details of the sampling

127  procedure are described elsewhere[8].

128  Among the selected households, 20,127 women were interviewed, of which 5052 were pregnant
129  in the last three years before the survey. The study included 5,006 women, and the remaining 48

130  were excluded due to incomplete ANC information.
131
132 2.3 Variables

133 2.3.1 Outcome Variable: Quality ANC is the outcome variable of this study. The QANC defined
134  as BDHS 2017-18 is a woman who has at least four ANC visits with at least one medically trained
135  provider and receives all essential components of ANC, which are weight and blood pressure
136  measured, urine and blood sample taken, and informed about the signs of pregnancy complications
137  [8]. The QANC is a binary variable. It takes a value of 1 if women received all of the above

138  components; otherwise, it takes a value of 0.
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139  2.3.2 Exposure Variable: Disaster-affected is the exposure variable of this study. A List of
140  upazila where the disasters occurred in the 3 years preceding the BDHS 2017-18 survey was made
141 from the monthly hazard reports of NIRAPAD. Then, merging the GPS dataset of BDHS 2017-18
142 with the list of the variable disaster-affected created. Which takes value one if a woman

143 experiences a natural disaster in this timeline; otherwise, it takes value 0.

144  2.3.3 Covariates: The principle of equal opportunities states that everyone should have an equal
145  chance to access the opportunities irrespective of their circumstances. Based on the literature[9—
146  14], in this study, socio-economic and demographic factors such as age, residence, division,
147  education, sex of household head, wealth status, working status, husband’s education, family size,
148  and birth order is considered as circumstances. Circumstances are the personal, family, or

149  community characteristics one cannot directly affect [15].
150 2.4 Statistical Analysis

151  The inequality in quality ANC was assessed using the human opportunity index (HOI) and the
152  dissimilarity index(D-index), which was developed by the World Bank in 2009 [15]. The
153  inequality was decomposed using Shapley decomposition methods to determine the contributions
154  of different circumstances on the inequality in the opportunity of QANC. The mathematical
155  elaboration of the D-index, HOI-index, and Shapley decomposition was elsewhere [9]. Mann-
156  Whitney U Test was used to identify the significant differences in HOI and D-index between
157  disaster-affected and not-affected areas. Significance was considered at a p-value less than 0.05.
158  The analysis was carried out in Stata version 17. We use QGIS 3.38 to merge the GIS data of
159  BDHS 2017-18, and the shape file of BBS to identify the disaster-affected upazila.

160 3. Results:

161  Background characteristics and reproductive status of women have presented in table 1. Most
162  women reside in rural areas (65.6%). The 76.4% of women falls within the age group of 20-34
163  years. About 48% women have completed secondary education among them 46.9% were from
164  disaster-affected areas. The majority of households (87.8%) have a male household head. About
165  62.5% women worked outside among them in disaster affected areas 61.5% women worked
166  outside. Almost one-fifth of women were from poorest family. Approximately, one-third of

167  husbands with primary and secondary education. In disaster-affected areas, 34.6% family have
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size 5-6 and 35.9% from family with more than 6 members. The highest percentage (56.9% )
women pregnant with the second to fourth birth. Almost half of the(44.8%) women of disaster
affected area reported that distance to healthcare facility was a big problem.
Table 1. Background characteristics and reproductive status of sample population
Variables Disaster- Disaster-affected Aggregate
unaffected Areas Areas n(%)
n(%) n(%)
Age group
15-19 548(17.06) 318(17.74) 866(17.3)
20-34 2475(77.03) 1354(75.52) 3829(76.49)
35-49 190(5.91) 121(6.75) 311(6.21)
Residence
Urban 1180(36.73) 539(30.06) 1719(34.34)
Rural 2033(63.27) 1254(69.94) 3287(65.66)
Division
Barisal 253(7.87) 280(15.62) 533(10.65)
Chattogram 486(15.13) 349(19.46) 835(16.68)
Dhaka 522(16.25) 219(12.21) 741(14.8)
Khulna 391(12.17) 133(7.42) 524(10.47)
Mymensingh 485(15.09) 118(6.58) 603(12.05)
Rajshahi 382(11.89) 139(7.75) 521(10.41)
Rangpur 315(9.8) 244(13.61) 559(11.17)
Sylhet 379(11.8) 311(17.35) 690(13.78)
Education
No education 188(5.85) 124(6.92) 312(6.23)
Primary education 1389(27.75)
847(26.36) 542(30.23)
Secondary 1559(48.52) 841(46.9) 2400(47.94)
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Higher 619(19.27) 286(15.95) 905(18.08)
Sex of household head

Male 2831(88.11) 1567(87.4) 4398(87.85)

Female 382(11.89) 226(12.6) 608(12.15)
Wealth status

Poorest 576(17.93) 503(28.05) 1079(21.55)

Poorer 650(20.23) 365(20.36) 1015(20.28)

Middle 587(18.27) 315(17.57) 902(18.02)

Rich 672(20.92) 316(17.62) 988(19.74)

Richest 728(22.66) 294(16.4) 1022(20.42)
Working Status

Yes 2027(63.09) 1104(61.57) 3131(62.54)

No 1186(36.91) 689(38.43) 1875(37.46)
Husband’s highest
education

No education 424(13.34) 252(14.3) 676(13.68)

Primary 1031(32.44) 623(35.36) 1654(33.48)

Secondary 1065(33.51) 570(32.35) 1635(33.1)

Higher 648(20.39) 314(17.82) 962(19.47)
Family Size

1-4 983(30.59) 527(29.39) 1510(30.16)

5-6 1205(37.5) 622(34.69) 1827(36.5)

6+ 1025(31.9) 644(35.92) 1669(33.34)
Parity/Birth Order

1 1231(38.31) 680(37.93) 1911(38.17)

2-4 1836(57.14) 1014(56.55) 2850(56.93)

5+ 146(4.54) 99(5.52) 245(4.89)

Getting medical help for
self: distance to health

facility
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Big problem 1235(38.44) 802(44.73) 2037(40.69)
Not a big problem 2969(59.31)
1978(61.56) 991(55.27)
Table 2 present the association between socio-economic factors and quality Antenatal care.
Utilization of QANC significantly differs by age group, place of residence, division respondents’
education, wealth status, working status, husband’s education, family size, birth order and distance
to healthcare facility.
Disaster affected areas showed a significant association with QANC. In Disaster affected areas,
women received highest percentage (63.1%) of QANC and 36.8% women from non-disaster
affected areas received QANC.
Table 2. Factors Affecting Quality ANC Utilization
Variables Received Quality Did Not Receive P value
ANC Quality ANC
n(%) n(%)
Age group
15-19 735(17.96) 134(14.58) <0.01
20-34 3092(75.54) 740(80.52)
35-49 266(6.5) 45(4.9)
Residence
Urban 1268(30.98) 457(49.73)
Rural 2825(69.02) 462(50.27) <0.01
Division
Barisal 449(10.97) 84(9.14)
Chattogram 698(17.05) 137(14.91)
Dhaka 562(13.73) 179(19.48)
Khulna 408(9.97) 116(12.62)
Mymensingh 497(12.14) 106(11.53)
Rajshahi 437(10.68) 90(9.79) <0.01
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Rangpur 440(10.75) 119(12.95)

Sylhet 602(14.71) 88(9.58)
Education

No education 294(7.18) 18(1.96) <0.01

Primary education

1263(30.86) 129(14.04)

Secondary 1971(48.16) 431(46.9)

Higher 565(13.8) 341(37.11)
Sex of household head

Male 3608(88.15) 796(86.62)

Female 485(11.85) 123(13.38) 0.19
Wealth status

Poorest 1005(24.55) 74(8.05)

Poorer 918(22.43) 99(10.77)

Middle 760(18.57) 145(15.78)

Rich 770(18.81) 218(23.72)

Richest 640(15.64) 383(41.68) <0.01
Working Status

Yes 2520(61.57) 612(66.59)

No 1573(38.43) 307(33.41) <0.01
Husband’s highest
education

No education 628(15.58) 51(5.57)

Primary 1486(36.87) 171(18.67)

Secondary 1308(32.46) 327(35.7)

Higher 597(14.81) 365(39.85) <0.01
Family Size

1-4 1209(29.54) 302(32.86) 0.02

5-6 1530(37.38) 300(32.64)

6+ 1354(33.08) 317(34.49)
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Parity/Birth Order
1 1497(36.57) 418(45.48) <0.01
2-4 2364(57.76) 488(53.1)
5+ 232(5.67) 13(1.41)
Getting medical help for
self: distance to health
facility
Big problem 1769(43.22) 271(29.49) <0.01
Not a big problem
2324(56.78) 648(70.51)
Disaster Affected Area
Yes 2582(63.18) 631(68.66) <0.01
No 1505(36.82) 288(31.34)
Natural disasters have significant effect on the access to the QANC and equality in the utilization
of the QANC ( Table 3). Women of disaster-unaffected area (19.82; 95% CI: 18.52, 21.13) has
significant higher access than the women located in disaster-affected area (16.23; 95% CI: 14.62,
17.85). Disasters exacerbate the inequality in QANC uptake, as the dissimilarity index of disaster-
affected area (32.72; 95% CI: 16.07, 49.38)) was higher than the disaster unaffected area (27.17;
95% CI: 15.95, 38.39).
Table 3: Disparities in Quality ANC among Disaster-affected and unaffected populations.
Variables Total Disaster-affected Disaster- P value
% (95 percent Areas unaffected
CI) % (95 percent CI) Areas
% (95
percent CI)
Coverage (C) 18.54(17.52, 16.23(14.62, 17.85) | 19.82(18.52, <0.01
19.56) 21.13)

11
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Dissimilarity (D) 28.94(19.56, 32.72(16.07,49.38) | 27.17(15.95, <0.01
38.33) 38.39)

Human 13.18(12.28, 10.92(9.58, 12.26) 14.44(13.26, <0.01

Opportunity Index 14.07) 15.61)

(HOI)

190

191  Table 4 displays the impact of disasters on the socio-economic factors’ contributions to inequality
192 of the QANC utilization. Among the socio-economic factors contributing to the inequalities in
193  the QANC utilization, the contributions of residence (4.31; 95% CI: 2.98, 5.64), Division (2.84;
194  95% CI: 1.99, 3.69), wealth status (2.8; 95% CI: 0.10, 5.52), working status (8.07; 95% CI: 6.69,
195  9.45) and birth order (3.16, 95% CI: 1.63, 4.69) were higher in disaster affected areas compared
196  to the disaster unaffected-arecas. Whereas, the contributions of husband’s education (-3.74; 95%
197  CI: -5.99, -1.49) and problems due to distance to health facility (-5.51; 95% CI:-6.89, -4.1) were

198 reduced in disaster affected area than the disaster unaffected area.

199  Table 4: Comparison of Socio-Demographic Factors’ Contributions to the Inequality of Quality
200  ANC between Disaster-Affected and Unaffected Areas.

Variables Disaster-Affected | Disaster- Difference P value
Area Unaffected Area

Age group 0.7 0.96 0.26(-0.30, 0.21
0.82)

Residence 6.84 2.53 4.31(2.98, <0.00
5.64)

Division 3.05 0.21 2.84(1.99, 3.69) <0.00

Education 19.55 20.37 0.82 (-1.53, 0.26
3.17)

Sex of 0.22 0.84 0.62 (0.19, <0.00

household 1.05)

Wealth status 31.81 29.00 2.81(0.10, 0.02
5.52)

12
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Working Status 8.76 0.69 8.07 (6.69, <0.00
9.45)

Husband’s 16.48 20.22 3.74 (1.49, <0.00

highest 3:99)

education

Family Size 0.51 0.74 0.23 (-0.26, 0.22
0.72)

Getting 3.79 9.3 5.51(4.13, <0.00

Medical help 6.89)

for self:

distance to

health facility

Birth order 8.3 5.14 3.16 (1.63, <0.00
4.69)

201
202 4. Discussion:

203  The study reveals several key findings: lower coverage of quality antenatal care (ANC) in disaster-
204  affected areas compared to unaffected areas, higher Dissimilarity Index in disaster-affected areas
205 compared to unaffected areas, significant impact of working status on QANC utilization in
206  disaster-affected areas, and a more substantial impact of residence, division, lower educational

207  levels, and wealth status on ANC inequality in disaster-affected areas.

208  The study shows lower coverage of QANC in disaster-affected areas compared to unaffected areas.
209  This finding is in line with Carballo et al.[ 16], who demonstrated that natural disasters significantly
210  disrupt healthcare services which leads to reduced access to essential care services during critical

211 periods.

212 The higher Dissimilarity Index in disaster-affected areas compared to unaffected areas in this study
213  indicates greater inequality in access to QANC. Similarly, HOI is lower in disaster-affected areas

214  compared to unaffected areas. This is consistent with the work of Rocklov et al. [17], who found

13
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215  that natural disasters often exacerbate existing health disparities, leading to increased inequality in

216  health service utilization.

217  The comparative analysis reveals that residence, division, and wealth status have a more
218  substantial impact on ANC inequality in disaster-affected areas. This finding is supported by
219  Phalkey et al. [18], who highlighted that rural populations and those in lower socio-economic
220  brackets are disproportionately affected by natural disasters, resulting in greater healthcare
221  disparities. Phalkey et al. argued that rural healthcare infrastructure is often less resilient and more
222 susceptible to disruption, exacerbating disparities in healthcare access during disasters. Their
223 research suggests that strengthening rural healthcare systems should be a priority in disaster risk

224 reduction strategies.

225  Research by Shoaf and Rottman[19] further corroborates these findings, demonstrating that access
226  to healthcare services diminishes significantly in the wake of natural disasters, with rural and
227  economically disadvantaged populations being the most affected. This is particularly relevant in
228  the context of this study, where rural residence and lower socio-economic status are prevalent in

229  disaster-affected areas, contributing to the observed disparities in QANC.

230  In the context of maternal health, the findings of lower QANC coverage and higher disparities in
231  disaster-affected regions align with those of Bobo et al. [20], who found that natural disasters lead
232 to increased maternal morbidity and mortality, primarily due to disrupted healthcare services and
233 reduced access to quality care. Similarly, Chand & Loosemore [21], highlighted that the lack of
234  resilient healthcare infrastructure exacerbates these issues, making it challenging to provide

235  continuous care during and after disasters.

236 The findings indicate a significant impact of working status on QANC utilization in disaster-
237  affected areas, align with those of Bangalore et al. [22]. They emphasized that economic resilience
238 and recovery significantly influence the ability of populations to access healthcare services after a
239  disaster. They argued that policies aimed at economic recovery should include measures to support

240  healthcare systems, ensuring that economic growth translates into improved health outcomes.

241  The findings lower educational levels in disaster-affected areas contribute to lower QANC

242 utilization supports the assertions of Cutter et al. [23], who found that higher levels of education
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243  are associated with better health outcomes and increased healthcare utilization, even in disaster-
244  affected areas. They highlighted the role of education in enhancing health literacy, which in turn

245  improves individuals' ability to seek and utilize healthcare services effectively.

246 Finally, this study highlights the critical need for integrating maternal health services into disaster
247  preparedness and response plans. This is supported by research by Salama et al. [24] who
248  emphasized that comprehensive disaster risk reduction strategies that include maternal health

249  components are essential for ensuring continuous and quality care during and after disasters.

250 5. Conclusion:

251  This study assessed the impact of natural disaster on the inequality of QANC utilization in
252  Bangladesh using nationally representative 2017-18 Bangladesh Demographic and Health Survey
253  2017-18 data. The findings demonstrate that there is significant inequalities in QANC uptake in
254  Bangladesh. Women reside in disaster affected areas faced higher inequality in QANC uptake
255  compared to the inequality faced by women in disaster unaffected areas. The influence of
256  geographic location, working status and parity on QANC uptake inequality significantly increase
257 in disaster affected area. Whereas, the contributions of education and distance to the health

258  facilities were significantly decrease in disaster affected areas compared to the unaffected areas.

259  The results highlight that the policy makers need to come up with targeted policy intervention to
260  address the vulnerabilities of women in rural areas, those not engaged in formal employment, and
261 individuals experiencing high-order pregnancies. Since, these women are disproportionately
262  affected by the adverse impacts of natural disasters on quality maternal healthcare utilization. To
263  ensure the equitable access to quality antenatal care and resilience in maternal health services it is
264  important to strengthen the healthcare system in vulnerable areas especially in disaster-affected

265  rural areas.

266  Despite the well-designed methodology, this study has some limitations. This study cannot find
267  the causal effect of disaster since it uses cross-sectional data. This study finds out short term impact
268  of disaster on QANC uptake inequalities. Further research may explore long-term impact disaster

269  on the inequality of maternal health care utilization using longitudinal study. Overall, this study
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270  highlights the critical need to give importance on rural disaster affected area into maternal health

271  policies to achieve equitable healthcare outcomes in Bangladesh.
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