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Abstract

:

Deworming medication utilization is a useful strategy to reduce the burden of anemia among pregnant women. Yet, we know very little about the prevalence and correlates of deworming medication utilization among pregnant women in sub-Saharan Africa, including Benin. To address this void in the literature, we used the 2017–2018 Benin Demographic and Health Survey and applied logistic regression analysis to explore the demographic, socioeconomic, and healthcare factors associated with deworming medication utilization in Benin. We found that deworming medication coverage was 65% at the national level. We observed that women aged 35–49 years were less likely to use deworming medication compared to those aged 15–24 years (OR = 0.79, p < 0.01). Compared to Christian women, Muslim women (OR = 0.70, p < 0.01) and women of other religions (OR = 0.51, p < 0.01) were also less likely to use deworming medication. Moreover, women with lower levels of education and household wealth, as well as unemployed women, were less likely to use deworming medication in comparison to their educated, richer, and employed counterparts. Women who visited ANC fewer than eight times were also less likely to use deworming medication compared to their counterparts who did so eight times or more (OR = 0.65, p < 0.001). Based on these findings, we discussed several implications for policymakers.
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1. Introduction


Intestinal parasitic infections remain a major health challenge in the Global South [1,2,3]. The World Health Organization (WHO) reported that about 688 million adolescent girls and women of reproductive age reside in areas with intestinal worm endemicity [1,4]. Pregnant women, particularly those residing in sub-Saharan Africa (SSA), are at an increased risk of intestinal worm infestations, such as hookworm, Giardia intestinalis, Entamoeba histolytica/dispar/moshkovskii, Enterobius vermicularis, Hymenolepis nana, Ascaris lumbricoides, Trichuris trichiura, and whipworm [1,5,6]. Being infected by an intestinal worm can cause internal bleeding, intestinal obstruction, and inflammation, along with reducing the availability of nutrients [7]. These factors contribute to iron deficiency anemia, which is especially harmful to pregnant women as they have higher requirements of iron [1,7]. Along with impacting pregnant women’s health and nutrition, anemia can negatively impact newborn health due to decreased levels of hemoglobin [8]. Anemia increases the risk of stunting, wasting, infant mortality and morbidity, and increases the risk of low birth weight [1]. In regions with high maternal and infant mortality rates, including Benin, eradicating intestinal worm infestation is crucial for achieving Sustainable Development Goal (SDG) 3.1, which targets improving the health of mothers and infants [9].



Exposure to intestinal worms is driven primarily by poor access to improved water, sanitation, and hygiene [8,10]. Recent estimates reveal that about 73% of people residing in Benin have no access to a handwashing facility, 58% of households practice open defecation and 90% live in communities where at least one household practices open defecation [11]. These unhygienic practices expose many households to adverse health impacts, including intestinal parasitic infections [12]. To reduce parasitic intestinal infections, the WHO Neglected Tropical Disease (NTD) Roadmap and London declaration focused on accelerating progress towards eliminating specific NTDs. As a result of these efforts, the DeWorm3 Project was established to assess the feasibility of using mass drug administration to interrupt the transmission of soil-transmitted helminths (STHs), using study sites in Benin, along with India and Malawi [13]. The success of this intervention hinged on both high levels of treatment coverage and high levels of compliance [14]. While progress has been made through mass drug administration campaigns of donated medicines, these campaigns targeted and prioritized children in endemic regions over women of reproductive age [15]. As such, only 23% of pregnant women received deworming treatment [16].



In Benin, previous studies have found that the prevalence of STHs among at-risk populations ranges from 5% to 60% [17,18,19]. Among children of school-going age (8–14 years), for instance, a national study highlighted the presence of hookworm in all 30 districts surveyed, with the prevalence ranging from 1.2% to 60% [18]. Similarly, a study in the Comé district also found children to be at an increased risk of STH, with an overall prevalence of 5.3% [19]. Specifically, a prospective cohort study conducted amongst pregnant women in the Allada District found that the prevalence of intestinal worms among pregnant women during their first antenatal care (ANC) visit was as high as 11.5% [17]. This high prevalence is concerning, as the WHO recommends a prevalence rate of below 1% for optimal public health.



Reflecting on these high estimates, the Ministry of Health in Benin has focused on developing strategies to control NTDs, such as STHs, among at-risk groups, including pregnant women [19]. Despite these efforts, research shows that there are unique barriers to proper hygienic practices in Benin, such as lack of handwashing and toilet facilities, which have been documented as significant predictors of public health threats, including intestinal parasitic infections [17]. In addition to proper hygienic practices, deworming medication is a crucial tool for treating intestinal parasitic infections to reduce STH-related morbidity among high-risk populations, including pregnant women [20]. Specifically, the WHO recommends providing pregnant women with a single dose of albendazole or mebendazole after their first trimester of pregnancy in areas such as Benin, where the prevalence of worm infections is high [4]. Furthermore, by reducing birth complications, deworming has been shown to protect the unborn baby against neonatal mortality and low birthweight [20,21,22]. For example, receiving deworming medicine during pregnancy can reduce neonatal mortality by 14% and decrease the odds of low birth weight by 11% [20]. Research also shows that it can reduce maternal anemia [22].



Although deworming has positive health benefits, several barriers can impact the utilization of deworming medication for pregnant women. For one, while no severe side effects have been reported, pregnant women have complained about minor side effects, such as vomiting, nausea, and diarrhea [23]. These side effects may discourage pregnant women from using deworming medications, which highlights the importance of informing factual knowledge about deworming medication to expectant mothers. In addition, the lack of affordability with poor access to deworming medication has been identified as a major barrier in Benin [11]. For example, a multi-country analysis in SSA concluded that women with higher levels of household wealth were also more likely to use deworming medication [5]. Another study focusing on Tanzania highlighted that urban-dwelling women were more likely to use deworming medication compared to those in rural areas [7]. Studies also showed that those who are older are more likely to use deworming medication in SSA [5]. Along with socioeconomic barriers to deworming utilization, it was also reported that geographic disparities in the concentration of health facilities favour some regions in Benin [24]. In this context, poor access to healthcare centers may pose as a barrier to accessing deworming medication, especially in rural areas where healthcare resources are rather restricted.



Despite the high risk of being exposed to intestinal worms in SSA, the literature pays very little attention to the prevalence and correlates of deworming medication utilization among pregnant women in Benin. To address this void in the literature, this study used a nationally representative survey to explore the demographic, socioeconomic, and healthcare factors associated with deworming medication utilization in Benin. The findings from this study could help policymakers inform policies regarding national deworming medication amongst pregnant women in Benin.




2. Materials and Methods


2.1. Data


We used the 2017–18 Benin Demographic and Health Survey (BDHS), which was collected by the National Institute of Statistics and Economic Analysis, under the supervision of the Ministry of Planning and Development, with technical assistance of the ICF International through the USAID-funded DHS program. The BDHS is suitable for this study, with high-quality and reliable information on basic demographic indices and health indicators, including the use of deworming medication. The BDHS employed a two-stage sampling framework, in which a stratified probability proportional to size sampling method was applied, and conducted face-to-face interviews with 15,928 women and 7595 men, with a response rate of 98% for both women and men. For the purpose of this study, we focused on 8944 women who have given birth in the last five years and answered questions about the use of deworming medication.




2.2. Measures


We created the dependent variable called ‘use of deworming medication’, where women were coded as ‘yes’ when they used deworming medications during the last pregnancy (0 = no; 1 = yes). Informed by previous research [5], we introduced three sets of the independent variables, namely demographic, socioeconomic, and health care variables. Demographic variables included age of respondents (0 = 15–24; 1 = 25–34; 2 = 35–49), marital status (0 = married; 1 = not married), religion (0 = Christian; 1 = Muslim; 2 = traditionalist; 3 = other; 4 = no religion), region of residence (0 = Ouémé; 1 = Alibori; 2 = Atacora; 3 = Atlantic; 4 = Borgou; 5 = Collines; 6 = Couffo; 7 = Donga; 8 = Littoral; 9 = Mono; 10 = Plateau; 11 = Zou), and place of residence (0 = urban; 1 = rural). There were three socioeconomic variables including education (0 = secondary/higher education; 1 = primary education; 2 = no education), household wealth quintile (0 = richest; 1 = richer; 2 = middle; 3 = poorer; 4 = poorest), and employment status (0 = employed; 1 = unemployed). Finally, we introduced a number of ANC visits as a health care variable (0 = eight times or more; 1 = fewer than eight times).




2.3. Data Analysis


We employed three different analyses for this study. First, we used univariate analysis to describe the characteristics of our analytical sample. Second, bivariate analysis was conducted to understand the unadjusted associations between the dependent and independent variables. Third, we relied on multivariate analysis to simultaneously include the independent variables to produce net estimates. For bivariate and multivariate analysis, we used logistic regression analysis due to the dichotomous nature of the dependent variable [25,26]. Results were shown with odds ratios (ORs). ORs larger than 1 indicated that women were more likely to use deworming medication, while those smaller than 1 pointed to lower odds of using them. All analyses were carried out using STATA 17 (State Corp, College Station, TX, USA). The ‘svy’ function is applied in statistical analysis to adjust for the cluster sampling design, as well as sampling weights.





3. Results


Table 1 shows sample characteristics. We found that 65% of women used deworming medication during their last pregnancy. In terms of demographic factors, it was observed that the largest age group was 25–34 (49%), followed by 35–49 (27%) and 15–24 (24%). We also found that 50%, 33%, and 10% of women were Christian, Muslim, and traditionalist, respectively. The largest proportion of women lived in Alibori (13%) and Borgou (13%), followed by Atlantic (12%) and Zou (10%). More women lived in rural areas (61%) compared to urban areas (39%). For socioeconomic characteristics, it was also found that about two thirds of women (65%) did not have any formal education, although 81% were employed. The majority (91%) also did not visit ANC eight times or more.



Table 2 shows bivariate and multivariate findings. At the bivariate level, we found that a range of demographic, socioeconomic, and healthcare factors were significantly associated with the use of deworming medication. For demographic factors, we observed that women aged 35–49 were less likely to use deworming medication compared to those aged 15–24 (OR = 0.76, p < 0.001). Compared to Christian women, Muslim (OR = 0.31, p < 0.001) and traditional women (OR = 0.61, p < 0.001), as well as women with other (OR = 0.63, p < 0.05) and no religion (OR = 0.29, p < 0.001), were also less likely to use deworming medication. The region of residence was also associated with the use of deworming medication, indicating that women in Alibori (OR = 0.06, p < 0.001), Atacora (OR = 0.03, p < 0.001), Atlantic (OR = 0.53, p < 0.01), Borgou (OR = 0.03, p < 0.001), Collines (OR = 0.12, p < 0.001), Couffo (OR = 0.09, p < 0.001), Donga (OR = 0.12, p < 0.001), Mono (OR = 0.17, p < 0.001), Plateau (OR = 0.20, p < 0.001), and Zou (OR = 0.23, p < 0.001) were less likely to use deworming medication compared to women in Ouémé. Similarly, women in rural areas were less likely to use deworming medication than urban women (OR = 0.55, p < 0.001). For socioeconomic factors, it was found that women with primary (OR = 0.63, p < 0.001) and no education (OR = 0.31, p < 0.001) were less likely to use deworming medication in comparison to women with secondary/higher education. Furthermore, women whose household wealth belonged to the ‘richer’ (OR = 0.41, p < 0.001), ‘middle’ (OR = 0.25, p < 0.001), ‘poorer’ (OR = 0.19, p < 0.001), and ‘poorest’ (OR = 0.10, p < 0.001) category were less likely to use deworming medication compared to their ‘richest’ counterparts. Compared to employed women, unemployed women were also less likely to use deworming medication (OR = 0.51, p < 0.001). For health care factors, it was found that women who visited ANC fewer than eight times were less likely to use deworming medication compared to their counterparts, who did so eight times or more (OR = 0.26, p < 0.001).



Multivariate results are largely consistent with the bivariate results, except the relationship between deworming medication use and the place of residence, not being statistically significant. For example, we observed that women aged 35–49 were less likely to use deworming medication compared to those aged 15–24 (OR = 0.79, p < 0.01). Compared to Christian women, Muslim women (OR = 0.70, p < 0.01) and women with other religion (OR = 0.51, p < 0.01) were also less likely to use deworming medication. The region of residence was also associated with the use of deworming medication, indicating that women in Alibori (OR = 0.16, p < 0.001), Atacora (OR = 0.06, p < 0.001), Atlantic (OR = 0.52, p < 0.01), Borgou (OR = 0.06, p < 0.001), Collines (OR = 0.15, p < 0.001), Couffo (OR = 0.10, p < 0.001), Donga (OR = 0.22, p < 0.001), Littoral (OR = 0.34, p < 0.01), Mono (OR = 0.19, p < 0.001), Plateau (OR = 0.28, p < 0.001), and Zou (OR = 0.25, p < 0.001) were less likely to use deworming medication compared to women in Ouémé. In terms of socioeconomic status, it was found that women with primary (OR = 0.61, p < 0.001) and no education (OR = 0.49, p < 0.001) were less likely to use deworming medication in comparison to women with secondary/higher education. Furthermore, women whose household wealth belonged to the ‘richer’ (OR = 0.64, p < 0.001), ‘middle’ (OR = 0.52, p < 0.001), ‘poorer’ (OR = 0.46, p < 0.001), and ‘poorest’ (OR = 0.31, p < 0.001) category were less likely to use deworming medication compared to their ‘richest’ counterparts. Compared to employed women, unemployed women were also less likely to use deworming medication (OR = 0.53, p < 0.001). For health care factors, it was found that women who visited ANC fewer than eight times were less likely to use deworming medication compared to their counterparts, who did so eight times or more (OR = 0.65, p < 0.001).




4. Discussion


In this study, we analyzed the factors associated with deworming medication use among pregnant women in Benin. We found that the uptake of deworming medication remains low in Benin, with a third (35%) of pregnant women not using deworming medication. The low usage of deworming medication may be a barrier to achieving SDG targets for maternal and infant health, and there is a need for targeting interventions to improve the use of deworming medication. Our analysis further points to the complex interplay of demographic, socioeconomic, geographic and health factors that impact the uptake of deworming medication in Benin.



We found that pregnant women from the oldest age cohort (i.e., 35–49) were less likely to use deworming medication than their youngest counterparts (i.e., 15–24). While this finding may contrast with that of the existing literature [5], we provided some plausible explanations for our findings. First, in the context of Benin, where there is an increased maternal policy attention on especially younger expectant mothers, they may have better opportunities to be informed or access deworming medication relative to their older counterparts [27]. Further, it is possible that younger women in Benin may have a heightened risk perception of pregnancy complications, compelling them to increase their interaction with healthcare spaces where they can access deworming services [28]. The WHO also asserts that adolescents and young women may often have received deworming medication at their preschool and school years, and are thus familiar with the health benefits of taking deworming medication compared to older adults [1]. Conversely, older women, often with higher parity (more previous pregnancies), may have more knowledge and experience from their previous pregnancies and deliveries and may develop the confidence to perceive that healthcare use, including deworming treatment, is not as necessary [29,30]. Furthermore, a higher birth order implies a larger family size and therefore, lower resources, such as money, may be available to access healthcare services, such as deworming medication [29]. This finding is consistent with a previous study in Ghana, asserting that women’s use of health services, such as deworming treatment, reduces as they grow older [31].



Additionally, our study revealed that religious affiliations were associated with deworming medication uptake among pregnant women. Compared to their Christian counterparts, Muslim women were found to be less likely to have received deworming medication. This finding is consistent with earlier studies in Benin and Nigeria, suggesting that Muslim mothers had the lowest motivation towards receiving vaccinations relative to their Christian counterparts [32,33]. In the highly religious context of West Africa, health and religion are often interconnected, as some illnesses are believed to have spiritual causes [34]. These religious beliefs can prevent some women from accessing recommended maternal healthcare services, such as deworming medication [35]. In addressing this challenge, it is critical for public health practitioners to work with religious leaders to increase women’s trust in medications and reduce misconceptions surrounding illnesses and their root causes to improve the uptake of deworming medication.



In addition, we also found that pregnant women living outside of the Ouémé region reported lower odds of using deworming medication during their pregnancy in comparison to women living in that region. This finding may be explained by other studies [24,36,37], which point to the geographic disparities in access to healthcare services in SSA. In analyzing a deworming program in Benin, Geyer et al. found that the overwhelming rural context of Comé served as a barrier to effective mass drug administration delivery, as most resources were concentrated in the urban areas [14]. Similarly, it has also been suggested that long distances to healthcare centers in many regions, such as Borgou, Collines, and Atakora, may explain the low uptake of deworming medication [24]. Research also shows that the lack of healthcare facilities in Northern Benin may have contributed to lower rates of healthcare access among women, which has implications for accessing deworming medication [38]. Based on findings from this research, as well as previous studies, it may be critical for policymakers to expand healthcare facilities in northern Benin, which may reduce the location-based inequality on the use of deworming medication among pregnant women.



Furthermore, our results highlighted that pregnant women with primary education and no formal education were less likely to use deworming medication than their counterparts with secondary education. Other studies also report that higher educational attainment is associated with deworming medication utilization in SSA [5,14]. It is possible that educated women may have greater knowledge about recommended maternal health practices, which may increase their perceived importance of receiving deworming medications during pregnancy [31]. Furthermore, women with lower education often hold misconceptions regarding medication, potentially creating an environment where they may be less likely to rely on deworming medication [39,40,41,42,43]. To address this disparity, it may be useful to establish community-level educational campaigns specifically targeting women with low educational attainment, with a focus on dispelling misconceptions surrounding deworming medication [14]. These educational campaigns can be implemented alongside existing platforms, such as antenatal clinics, educational institutions, and religious institutions [1,44].



We also found that women belonging to households with lower wealth were less likely to use deworming medication in comparison to their wealthier counterparts. This finding is consistent with other studies in SSA on healthcare utilization, including the uptake of deworming medication [45,46]. Studies have noted that lower-income households in Benin have decreased access to basic necessities, such as improved water, shelter, and food. As a result, available resources are likely to be used for meeting these basic needs rather than healthcare needs, such as deworming medication. Even in regions where deworming medication is freely available as part of ANC visitations, costs associated with transportation and time spent visiting healthcare facilities may inhibit women with limited resources from accessing deworming medication [47,48]. This argument may also be useful for explaining the observation that employed women were more likely to use deworming medication than their unemployed counterparts. Specifically, employed women may be more likely to have a sense of stability and financial security, possibly enabling them to prioritize their health and healthcare needs, including deworming medication use [35]. Thus, interventions to increase the uptake of deworming medication among women should target women residing in lower-income households.



Our analysis also showed that pregnant women with higher usage of ANC services were more likely to have used deworming medication during pregnancy. This is consistent with other studies that found that pregnant women who adhered to the WHO-recommended eight ANC visits were more likely to receive deworming medication as part of their care [45]. Studies in Ethiopia [49] and Tanzania [7] have revealed similar findings. Frequent visits to ANC health centers can increase pregnant women’s exposure to information about the importance of deworming medication and the potential risks of parasitic infections, which may be useful for dispelling misconceptions that can prevent them from taking these medications [7,20]. One example of an intervention that can be implemented in Benin to improve ANC services, and consequently increase the uptake of deworming medication, is a community program called “Badienou Gokh”, which has been implemented in Senegal [50]. The Badienou Gokh initiative helps improve the use of maternal and child health services by connecting pregnant women with Badienou Gokhs, or godmothers, who are women residing in the community who can mentor pregnant women about their healthcare needs and issues that may arise [50,51]. Early results stated that there has been increased use of both skilled birth attendance and antenatal consultations [50].



There are some noteworthy limitations to this study. For example, this study was based on the BDHS, which is a self-reported survey. Specifically, it is possible that some respondents had difficulty recalling pertinent questions about their deworming status, leading to the possibility of respondent bias. In addition, the BDHS is a cross-sectional survey; therefore, our results are limited to the statistical association. Finally, although our study was based on quantitative methods, qualitative studies are also helpful for explaining the contextual factors that contribute to deworming medication use. To address these issues, we recommend that future research employs longitudinal analysis, as well as in-depth qualitative analysis to unpack the processes of deworming medication use among pregnant women in Benin.




5. Conclusions


Our study sought to understand the factors associated with deworming medication use among pregnant women in Benin. Pregnant women are at an increased risk of contracting parasitic infections due to changes in their immune systems and hormonal levels. These infections can cause a range of health problems, including anemia, malnutrition, and low birth weight. There is an increased risk of complications during pregnancy, childbirth, and the postpartum period, as a result of parasitic infections. Particularly in Benin, there are several barriers that can impact the utilization of deworming medication for pregnant women. We found that various demographic, socioeconomic and health-related factors interplay to impact the uptake of deworming medication among pregnant women. For instance, adolescent and young pregnant women were more likely to use deworming medication compared to their older counterparts. Additionally, pregnant women who were educated, wealthier and had employment were more likely to use deworming medication compared to their counterparts. Further, women who visited ANC eight times or more were more likely to use deworming medication compared to their counterparts who visited ANC fewer than eight times. Based on these findings, we recommend a number of policies, such as community-level educational campaigns and involving community leaders, to reduce misconceptions about illnesses and medications. The recommended policies help improve access to knowledge, wealth, and healthcare services, particularly antenatal care. Implementing these policies will increase the uptake of deworming medication among pregnant women in Benin and elsewhere in SSA to improve their health and achieve SDG 3.1.
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Table 1. Sample characteristics.






Table 1. Sample characteristics.









	
	Percentage





	Use of deworming medication
	



	No
	35



	Yes
	65



	Age of respondents
	



	15–24
	24



	25–34
	49



	35–49
	27



	Marital status
	



	Married
	92



	Not married
	8



	Religion
	



	Christian
	50



	Muslim
	33



	Traditionalist
	10



	Other
	7



	No religion
	



	Region of residence
	



	Ouémé
	9



	Alibori
	13



	Atacora
	9



	Atlantic
	12



	Borgou
	13



	Collines
	7



	Couffo
	6



	Donga
	7



	Littoral
	4



	Mono
	4



	Plateau
	6



	Zou
	10



	Place of residence
	



	Urban
	39



	Rural
	61



	Education
	



	Secondary/higher education
	17



	Primary education
	18



	No education
	65



	Household wealth
	



	Richest
	19



	Richer
	21



	Middle
	20



	Poorer
	20



	Poorest
	20



	Employment status
	



	Employed
	81



	Unemployed
	19



	Number of ANC visits
	



	Eight times or more
	9



	Fewer than eight times
	91



	Total
	8994
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Table 2. Logistic regression predicting the use of deworming medication in Benin.
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Unadjusted

	
Adjusted




	

	
OR

	
95% CI

	
OR

	
95% CI






	
Age of respondents

	

	

	

	

	

	




	
15–24

	
1.00

	

	

	
1.00

	

	




	
25–34

	
1.02

	
0.90

	
1.15

	
0.90

	
0.80

	
1.03




	
35–49

	
0.76 ***

	
0.66

	
0.88

	
0.79 **

	
0.66

	
0.93




	
Marital status

	

	

	

	

	

	




	
Married

	
1.00

	

	

	
1.00

	

	




	
Not married

	
1.11

	
0.90

	
1.36

	
0.95

	
0.75

	
1.20




	
Religion

	

	

	

	

	

	




	
Christian

	
1.00

	

	

	
1.00

	

	




	
Muslim

	
0.31 ***

	
0.26

	
0.38

	
0.70 **

	
0.57

	
0.86




	
Traditionalist

	
0.61 ***

	
0.47

	
0.77

	
1.06

	
0.84

	
1.35




	
Other

	
0.63 *

	
0.41

	
0.98

	
0.51 **

	
0.31

	
0.83




	
No religion

	
0.29 ***

	
0.22

	
0.39

	
0.84

	
0.66

	
1.08




	
Region of residence

	

	

	

	

	

	




	
Ouémé

	
1.00

	

	

	
1.00

	

	




	
Alibori

	
0.06 ***

	
0.04

	
0.10

	
0.16 ***

	
0.10

	
0.25




	
Atacora

	
0.03 ***

	
0.02

	
0.06

	
0.06 ***

	
0.03

	
0.10




	
Atlantic

	
0.53 **

	
0.34

	
0.81

	
0.52 **

	
0.33

	
0.84




	
Borgou

	
0.03 ***

	
0.02

	
0.05

	
0.06 ***

	
0.04

	
0.10




	
Collines

	
0.12 ***

	
0.07

	
0.18

	
0.15 ***

	
0.09

	
0.24




	
Couffo

	
0.09 ***

	
0.06

	
0.14

	
0.10 ***

	
0.06

	
0.17




	
Donga

	
0.12 ***

	
0.07

	
0.20

	
0.22 ***

	
0.13

	
0.37




	
Littoral

	
0.61

	
0.32

	
1.17

	
0.34 **

	
0.17

	
0.68




	
Mono

	
0.17 ***

	
0.10

	
0.29

	
0.19 ***

	
0.11

	
0.32




	
Plateau

	
0.20 ***

	
0.12

	
0.34

	
0.28 ***

	
0.17

	
0.47




	
Zou

	
0.23 ***

	
0.14

	
0.37

	
0.25 ***

	
0.15

	
0.41




	
Place of residence

	

	

	

	

	

	




	
Urban

	
1.00

	

	

	
1.00

	

	




	
Rural

	
0.55 ***

	
0.45

	
0.68

	
0.89

	
0.72

	
1.10




	
Education

	

	

	

	

	

	




	
Secondary/higher education

	
1.00

	

	

	
1.00

	

	




	
Primary education

	
0.63 ***

	
0.52

	
0.77

	
0.61 ***

	
0.48

	
0.77




	
No education

	
0.31 ***

	
0.26

	
0.36

	
0.49 ***

	
0.40

	
0.59




	
Household wealth

	

	

	

	

	

	




	
Richest

	
1.00

	

	

	
1.00

	

	




	
Richer

	
0.41 ***

	
0.32

	
0.52

	
0.64 ***

	
0.49

	
0.83




	
Middle

	
0.25 ***

	
0.20

	
0.32

	
0.52 ***

	
0.40

	
0.69




	
Poorer

	
0.19 ***

	
0.15

	
0.24

	
0.46 ***

	
0.35

	
0.59




	
Poorest

	
0.10 ***

	
0.07

	
0.13

	
0.31 ***

	
0.23

	
0.41




	
Employment status

	

	

	

	

	

	




	
Employed

	
1.00

	

	

	
1.00

	

	




	
Unemployed

	
0.51 ***

	
0.44

	
0.58

	
0.53 ***

	
0.45

	
0.61




	
Number of ANC visits

	

	

	

	

	

	




	
Eight times or more

	
1.00

	

	

	
1.00

	

	




	
Fewer than eight times

	
0.26 ***

	
0.20

	
0.33

	
0.65 ***

	
0.50

	
0.85








* p < 0.05, ** p < 0.01, *** p < 0.001.
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