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Bivariate analysis Multivariate analysis

OR (95% CI) and AOR (95% CI) - Logarithmic scale  

Figure 4. Health system predictors of women’s compliance with four ANC visits in rural 
DRC. A postestimation plot designed with data from the bivariate and multivariate 
regression analyses and presenting odds ratios with 95% confidence intervals. 
 
 

Research Question 1. The first question was stated as follows: Can the 

compliance of rural Congolese women aged 18-49 years with the recommended four 

ANC visits be predicted based on the type of ANC facility?  
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Ho1: The compliance of rural Congolese women aged 18-49 years with the 

recommended four ANC visits cannot be predicted based on the type of ANC facility.  

Ha1: The compliance of rural Congolese women aged 18-49 years with the 

recommended four ANC visits can be predicted based on the type of ANC facility. 

The study investigated the relationship between the type of ANC facility used for 

ANC and women’s compliance with four ANC visits. The type of ANC facility variable 

included two categories: public and private health facilities. The vast majority (87%) of 

rural Congolese pregnant women enrolled in the study used public health facilities for 

ANC.  

I estimated the standardized deviations to measure the magnitude of the difference 

between observed and expected values on women’s attendance of four or more ANC 

visits by type of ANC facility. I used the formula suggested by Spiegel, Schiller, and 

Srinivasan (2009) below:  

Standardized deviation (%) = ((Observed-Expected)/Expected)) * 100 

A negative standardized deviation indicates that the observed values are lower 

than expected and a positive standardized deviation that the observed values are higher 

than expected. The findings showed that women using private health facilities had a 

negative deviation towards less than four ANC visits and positive deviation towards four 

or more ANC visits. The inverse directions were observed for women attending ANC in 

the public health facilities (Table 6). These findings show that more women attending 

ANC in the private health facilities had four or more ANC visits than did women 

attending ANC in the public health facilities (58.7% vs. 36%).    
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Table 6 

Standardized Deviations of ANC Compliance by Type of ANC Facility  

Type of ANC facility Had fewer than four ANC 

visits 

Had four or more ANC 

visits 

Public health facilities +4.8% -7.4% 

Private health facilities -33.5% +51.5% 

A bivariate analysis showed a statistically significant association between the type 

of ANC facility used during ANC and women’s compliance with four visits. Women 

using private health facilities were more than twice as likely to complete four ANC visits 

as those attending ANC in the public health facilities, OR = 2.499, 95% CI [1.663, 

3.757], p < .001. A multivariate analysis that followed retained the statistically significant 

association between the type of ANC facility and women’s compliance with four visits. 

Women using private health facilities were more than twice as likely to complete four 

ANC visits as those attending ANC in public health facilities, AOR = 2.220, 95% CI 

[1.384, 3.561], p < .01; after adjusting for confounders (mother’s education, gestational 

age at the first ANC visit, type of ANC provider, gender of ANC provider, costs of ANC 

services, and number of ANC services). Therefore, I reject the null hypothesis and 

conclude that the compliance of rural Congolese pregnant women aged 18-49 years with 

the recommended four ANC visits can be predicted based on the type of ANC facility.  

Research Question 2. The second question was stated as follows: Can the 

compliance of rural Congolese women aged 18-49 years with the recommended four 

ANC visits be predicted based on the type of ANC provider? 
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Ho2: The compliance of rural Congolese women aged 18-49 years with the 

recommended four ANC visits cannot be predicted based on the type of ANC provider. 

Ha2: The compliance of rural Congolese women aged 18-49 years with the 

recommended four ANC visits can be predicted based on the type of ANC provider. 

The study examined the association between the type of ANC provider and 

women’s compliance with four ANC visits. The type of ANC provider variable included 

three categories: nurses and midwives, doctors, and other less skilled providers (assistant 

nurses, CHWs, and TBAs). The vast majority of rural Congolese pregnant women 

(86.6%) were seen by a nurse or midwife during ANC, 3.4% by a doctor, and 10% by a 

less skilled provider (assistant nurses, CHWs, or TBAs).  

The estimation of standardized deviations showed that women seen by a doctor 

during ANC had a negative deviation on less than four ANC visits and positive deviation 

on four or more ANC visits. Women seen by nurses and midwives or other less skilled 

providers had a positive deviation on less than four ANC visits and negative deviation on 

four or more ANC visits. These findings indicate that more women seen by a doctor 

during ANC attended four or more visits than those seen by nurses and midwives and 

other less skilled providers. About 56.3% of women seen by doctors during ANC 

completed four ANC visits compared with 38.4% and 36% of women seen by 

nurses/midwives and other less skilled providers respectively.  
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Table 7 

Standardized Deviations of ANC Compliance by Type of ANC Provider 

Type of ANC provider Had fewer than four ANC 

visits 

Had four or more ANC 

visits 

Nurses and midwives +1.6% -1.75% 

Doctors -32.21% +49.85% 

Others (TBA, CHWs, AN) +1.5% -2.34% 

A bivariate analysis was performed. It showed a statistically significant 

association between the type of ANC provider seen during ANC and women’s 

compliance with four ANC visits. Women seen by a doctor during ANC were more than 

twice as likely to complete four ANC visits as those seen by a less skilled health 

provider, OR = 2.302, 95% CI [1.042, 5.084], p < .05. However, women seen by nurses 

and midwives were no more likely to complete four ANC visits than those seen by a less 

skilled health provider, OR = 2.316, 95% CI [.938, 5.720], p > .05. The statistical 

significance of the association between the type of ANC provider and women’s 

compliance with four ANC visits was lost during multivariate analysis. The findings 

showed no statistically significant association between women seen by a doctor during 

ANC and women’s compliance with four ANC visits, AOR = 1.655, 95% CI [.658, 

4.164], p > .05; after adjusting for confounders (mother’s education, gestational age at 

the first ANC visit, type of ANC facility, gender of ANC provider, costs of ANC 

services, and number of ANC services). Therefore, I accept the null hypothesis and 

conclude that the compliance of rural Congolese pregnant women aged 18-49 years with 
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the recommended four ANC visits cannot be predicted based on the type of ANC 

provider.   

Research Question 3. The third question was stated as follows: Can the 

compliance of rural Congolese women aged 18-49 years with the recommended four 

ANC visits be predicted based on the ANC provider’s gender?  

Ho3: The compliance of rural Congolese women aged 18-49 years with the 

recommended four ANC visits cannot be predicted based on the ANC provider’s gender.  

Ha3: The compliance of rural Congolese women aged 18-49 years with the 

recommended four ANC visits can be predicted based on the ANC provider’s gender. 

The study examined the relationship between the gender of the ANC provider 

seen during ANC and women’s compliance with four visits. The gender variable included 

two categories: male and female providers. Three out of every five women attending 

ANC were seen by a female ANC provider while the rest was attended to by a male 

provider.  

The estimation of standardized deviations showed that women seen by a female 

ANC provider during ANC had a negative deviation on less than four ANC visits and 

positive deviation on four or more ANC visits. Women seen by a male ANC provider 

showed inverse directions: a positive deviation on less than four ANC visits and negative 

deviation on four or more ANC visits. These findings indicate that more women seen by 

a female ANC provider during ANC attended four or more visits than women seen by a 

male ANC provider. About 42.8% of women seen by a female provider completed four 

ANC visits compared with 32.5% of women seen by a male provider.  
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Table 8 

Standardized Deviations of ANC Compliance by Gender of ANC Provider 

Gender of ANC provider Had fewer than four ANC 

visits 

Had four or more ANC 

visits 

Male +10.2% -15.91% 

Female -6.77% +10.49% 

A bivariate analysis revealed a statistically significant association between the 

gender of the ANC provider seen during ANC and women’s compliance with four visits. 

Women seen by a female ANC provider were more likely to complete four ANC visits 

than women seen by a male ANC provider, OR = 1.553, 95% CI [1.209, 1.993], p < .01. 

A multivariate analysis that followed retained the statistically significant association 

between the gender of the ANC provider seen during ANC and women’s compliance 

with four visits. Women seen by a female ANC provider had a higher likelihood of 

completing four ANC visits than women seen by a male provider, AOR = 1.407, 95% CI 

[1.055, 1.877], p < .05; after adjusting for confounders (mother’s education, gestational 

age at the first ANC visit, type of ANC facility, type of ANC provider, costs of ANC 

services, and services received during ANC). Therefore, I reject the null hypothesis and 

conclude that the compliance of rural Congolese pregnant women aged 18-49 years with 

the recommended four ANC visits can be predicted based on the gender of the provider 

seen during ANC.  

Research Question 4. The fourth question was stated as follows: Can the 

compliance of rural Congolese women aged 18-49 years with the recommended four 
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ANC visits be predicted based on the time to the ANC facility? 

Ho4: The compliance of rural Congolese women aged 18-49 years with the 

recommended four ANC visits cannot be predicted based on the time to the ANC facility. 

Ha4: The compliance of rural Congolese women aged 18-49 years with the 

recommended four ANC visits can be predicted based on the time to the ANC facility. 

The study examined the relationship between the time spent to get to the health 

facility and women’s compliance with four ANC visits. The time to the ANC facility was 

transformed into a categorical variable with two categories: women residing within 60 

minutes of the health facility and those residing beyond 60 minutes of the health facility. 

An estimated 88% of women in this study resided within 60 minutes of the health facility. 

Twelve percent resided beyond 60 minutes with a range from 61 minutes to 12 hours.  

The estimation of standardized deviations showed that women residing within 60 

minutes of a health facility had a negative deviation on less than four ANC visits and 

positive deviation on four or more ANC visits. Women residing beyond 60 minutes of a 

health facility had a positive deviation on less than four ANC visits and negative 

deviation on four or more ANC visits. These findings show that more women residing 

within 60 minutes of a health facility attended four or more visits than those residing 

beyond 60 minutes. About 39.5% of women residing within 60 minutes of a health 

facility completed four ANC visits compared with 33,2% of women residing more than 

60 minutes away.    
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Table 9 

Standardized Deviations of ANC Compliance by Time to the ANC Facility 

Time to the ANC facility Had fewer than four ANC 

visits 

Had four or more ANC 

visits 

Beyond 60 minutes +9% -14% 

Within 60 minutes -1.2% +2.14% 

A bivariate analysis showed no statistically significant association between the 

time to the ANC facility and women’s compliance with four visits, OR = 1.309, 95% CI 

[.912, 1.880], p > .05. For this reason, the time to the ANC facility was not included in 

the multivariate analysis. Therefore, I accept the null hypothesis and conclude that the 

compliance of rural Congolese pregnant women aged 18-49 years with the recommended 

four ANC visits cannot be predicted based on the time to the ANC facility.  

Research Question 5. The fifth question was stated as follows: Can the 

compliance of rural Congolese women aged 18-49 years with the recommended four 

ANC visits be predicted based on the costs of ANC services? 

Ho5: The compliance of rural Congolese women aged 18-49 years with the 

recommended four ANC visits cannot be predicted based on the costs of ANC services. 

Ha5: The compliance of rural Congolese women aged 18-49 years with the 

recommended four ANC visits can be predicted based on the costs of ANC services. 

The study investigated the relationship between the costs of ANC services paid by 

women and their compliance with four ANC visits. The cost of ANC services variable 

was transformed into a categorical variable with two categories: up to 500 CDFs - the 
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subsidized cost established in the implementing health zones - and more than 500 CDFs. 

Close to two thirds of women attending ANC in this study paid 500 CDFs or less. The 

remaining women paid more than the subsidized cost, ranging from 501 to 8,500 CDFs. 

Women in the private health facilities paid twice as much as women in the public health 

facilities, median cost of ANC services of 1,000 CDFs vs. 500CDFs.  

The estimation of standardized deviations showed that women who paid more 

than the subsidized cost of 500 CDFs for ANC services had a negative deviation on less 

than four ANC visits and positive deviation on four or more ANC visits. Women who 

paid the subsidized cost of 500 CDFs or less showed a positive deviation on less than 

four ANC visits and negative deviation on four or more ANC visits. These findings 

indicated that more women who paid more than the subsidized cost of 500 CDFs for 

ANC services completed four or more visits than those who paid 500 CDFs or less. 

About 45.5% of women who paid more than 500 CDFs completed four ANC visits 

compared with 35% of women who paid 500 CDFs or less.   

Table 10 

Standardized Deviations of ANC Compliance by Cost of ANC Services 

Cost of services Had fewer than four ANC 

visits 

Had four or more ANC 

visits 

More than 500 CDF -11.50% +17.87% 

500 CDF or less +6.40% -9.89% 

 The bivariate analysis showed a statistically significant relationship between the 

costs of ANC services paid and women’s compliance with four visits. Women who paid 
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more than the subsidized cost of 500 CDF were more likely to complete four ANC visits 

than women who paid 500 CDF or less, OR = 1.549, 95% CI [1.211, 1.981], p < .01. The 

statistical significance of the association between the costs of ANC services and women’s 

compliance with four visits was lost during multivariate analysis. The findings showed no 

statistically significant association between the costs of ANC services and women’s 

compliance with four ANC visits, AOR = 1.159, 95% CI [.869, 1.545], p > .05; after 

adjusting for confounders (mother’s education, gestational age at the first ANC visit, type 

of ANC facility, type of ANC provider, gender of ANC provider, and services received 

during ANC). Therefore, I accept the null hypothesis and conclude that the compliance of 

rural Congolese pregnant women aged 18-49 years with the recommended four ANC 

visits cannot be predicted based on the costs of ANC services.   

Research Question 6. The sixth question was stated as follows: Can the 

compliance of rural Congolese women aged 18-49 years with the recommended four 

ANC visits be predicted based on the number of ANC services?  

Ho6: The compliance of rural Congolese women aged 18-49 years with the 

recommended four ANC visits cannot be predicted based on the number of ANC 

services. 

Ha6: The compliance of rural Congolese women aged 18-49 years with the 

recommended four ANC visits can be predicted based on the number of ANC services.  

The study investigated the association between the number of services received 

during ANC and women’s compliance with four ANC visits. It assessed access to nine 

key services recommended during ANC: two measurements (weight and blood pressure), 
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three laboratory services (urine test, blood test, and HIV counseling and testing), and four 

preventive interventions (iron supplementation, tetanus toxoid vaccination, malaria 

prevention, and deworming). The number of services received during ANC was 

transformed into a categorical variable with three categories: three or fewer services, four 

to six services, and seven to nine services. An estimated 30% of women in this study 

received seven to nine services, 45% received four to six services and 25% received three 

or fewer services during ANC. 

The estimation of standardized deviations showed that women who received 

seven to nine services during ANC had a negative deviation on less than four ANC visits 

and positive deviation on four or more ANC visits. Women who received four to six 

services and three or fewer services showed a positive deviation on less than four ANC 

visits and negative deviation on four or more ANC visits. These findings indicate that 

more women who received seven to nine services during ANC completed four or more 

visits than those who received fewer services. About 47.6% of women who received 

seven to nine services during ANC completed four ANC visits compared with 37% and 

29.8% of women who received four to six and three or fewer services respectively. 
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Table 11 

Standardized Deviations of ANC Compliance by Number of ANC Services  

ANC services received  Had fewer than four ANC 

visits 

Had four or more ANC 

visits 

Three or fewer services +16.2% -25.14% 

Four to six services +2.03% -3.07% 

Seven to nine services -14.01% +21.78% 

A bivariate analysis showed a statistically significant association between the 

number of services received during ANC and women’s compliance with four ANC visits. 

Women who received four to six services, OR = 1.469, 95% CI [1.073, 2.010], p < .05; 

and those who received seven to nine services, OR = 2.165, 95% CI [1.559, 3.006], p < 

.001; were more likely to complete four ANC visits than women who received three or 

fewer services. This statistically significant association was only maintained for women 

who received the highest number of services during the multivariate analysis. Women 

who received seven to nine services during ANC were more likely to complete four ANC 

visits than those who received fewer services, AOR = 1.680, 95% CI [1.142, 2.472], p < 

.05; after adjusting for confounders (mother’s education, gestational age at the first ANC 

visit, type of ANC facility, type of ANC provider, gender of ANC provider, and costs of 

ANC services). Therefore, I reject the null hypothesis and conclude that the compliance 

of rural Congolese pregnant women aged 18-49 years with the recommended four ANC 

visits can be predicted based on the number of services received during ANC.   
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Relationships Between Health System Characteristics 

The observation of statistically significant correlations between health system 

characteristics during multi-collinearity testing in pairwise correlation analysis motivated 

further analysis of the relationships between them. I compared the private and public 

health facilities on the number of services they provided, and type and gender of ANC 

provider seen by women during ANC.   

Type of ANC facility and services provided during ANC. The bivariate and 

multivariate analyses revealed a statistically significant association between each of the 

two independent variables (type of ANC facility and number of ANC services) and 

women’s compliance with four ANC visits. A chi-square test of association was 

computed to compare the services provided during ANC in the public and private health 

facilities. The findings summarized in Table 12 showed a statistically significant 

difference in five services, all provided during the first ANC visit: maternal weight, blood 

test, urine test, HIV counseling and testing, and tetanus toxoid vaccination.  
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Table 12 

Distribution of ANC Services by Type of ANC Facility 

ANC services received 

during ANC 

All women 

reached 

(%) 

Private 

facility 

Public 

facility 

Chi-

square 

Degree 

of 

freedom 

P-

value 

Maternal weight 77.9 84.3 76.9 4.341 1 .021 

Blood Pressure 73.5 75.5 73.2 .356 1 .311 

Urine test 28.2 60 23.5 92.753 1 .000 

Blood test 55.4 74.2 52.7 25.945 1 .000 

HIV counseling and 

testing 
71.4 81.3 68.8 4.587 1 .021 

Tetanus Toxoid 

vaccination 
84 71.7 86.2 22.062 1 .000 

Iron supplementation 75.6 72.3 76 1.052 1 .177 

Malaria prophylaxis  51.3 56.7 50.6 1.416 1 .135 

Deworming tablets 62.2 66.5 61.5 1.397 1 .137 

Private health facilities provided more services to women during ANC than public 

health facilities (median of 6 vs. 5, p = .000). They outperformed the public health 

facilities in four services: maternal weight, blood test, urine test, and HIV counseling and 

testing. Public health facilities outperformed private health facilities only on one service: 
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tetanus toxoid vaccination. There was no statistically significant difference between 

public and private facilities on three services: iron supplementation, deworming, and 

malaria intermittent preventive therapy during pregnancy (IPTp). Deworming and IPTp 

are provided late in pregnancy, starting from the second visit.     

Type of ANC facility and type of ANC provider. A chi-square test was 

computed to assess the relationship between the type of ANC facility and type of ANC 

provider. The results showed a statistically significant association between the two 

variables, χ2 (2, N = 1,251) = 41.799, p = .000.  Five times more women were seen by a 

doctor in the private ANC facilities than in the public ANC facilities (11% vs 2%). This 

result may point to the lack of referrals of women with pregnancy-related complications 

and risk factors and may indicate the poor quality of services in the public facilities.  

Type of ANC facility and gender of the ANC provider. The analysis also 

included a chi-square test of the association between the type of ANC facility and gender 

of the ANC provider. The results showed a statistically significant association between 

the two variables, χ2 (1, N = 1,259) = 12.202, p < .001.  More women were seen by a 

female ANC provider in the private ANC facilities than in the public ANC facilities 

(72.9% vs 58.4%). As seen above, women seen by a female ANC provider were more 

likely to complete four ANC visits than those seen by a male provider.  

Summary 

This study included six questions and 12 hypotheses investigating the association 

between health system characteristics and women’s compliance with four ANC visits. 

The analysis involved bivariate and multivariate analyses. Bivariate analyses showed that 
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five of the six health system characteristics examined (type of ANC facility, type of ANC 

provider, gender of ANC provider, costs of ANC services, and number of ANC services) 

had a statistically significant association with women’s compliance with four ANC visits 

with a p-value < .05. The time to the ANC facility had no statistically significant 

association with women’s compliance with four ANC visits, p > .05.  

Multivariate analyses included the five independent variables and two 

confounders (mother’s education and gestational age at the first ANC visit), which had a 

p-value <.05. The findings showed that women attending ANC in a private health facility, 

p < .01; women seen by a female ANC provider, p < .05; and women receiving seven to 

nine services during ANC, p < .01; are more likely to complete four ANC visits.  

A Chi-square test of association compared the private and public health facilities 

on ANC services, and type and gender of ANC provider. The findings revealed that 

private health facilities provided more ANC services (median of 6 vs. 5, p = .000) and 

had five times more women seen by doctors (11% vs. 2%, p = .000), and 25% more 

women seen by female providers (72.9% vs 58.4%, p < .001) than public health facilities.     

I conclude that the type of ANC facility, gender of the ANC provider, and number 

of ANC services are good predictors of ANC compliance in rural DRC.  

Chapter 5 includes a discussion of health system characteristics that have shown a 

statistically significant association with ANC compliance in rural DRC and a comparison 

of these findings with previous studies. It presents the study limitations, its implications 

for positive social change, and recommendations for research, policy and practice.  
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Chapter 5: Discussions, Conclusions, and Recommendations  

Introduction 

This study was a quantitative cross-sectional survey using secondary data from 

the Ministry of Public Health MCH survey of 2015. It examined the association between 

health system characteristics and women’s compliance with four ANC visits in the DRC.  

DRC is one of the five countries with the highest burden of maternal and under-5 child 

mortality in the world (UNICEF, 2014a, 2014b). The use of ANC, a proven intervention 

to improve maternal and perinatal health outcomes (Villar et al., 2001), has remained 

suboptimal, in particular among rural women (DHS Program, n.d.b). Repeated surveys 

have shown that the vast majority of rural Congolese women attend ANC during 

pregnancy but less than half complete the recommended four visits (DHS Program, n.d.a, 

n.d.b). The suboptimal use of ANC may explain in part the persisting high maternal and 

perinatal mortality rates as rural Congolese women have not taken full advantage of the 

benefits of ANC. This study was conducted to identify the health system determinants of 

rural Congolese women’s compliance with four ANC visits.   

The data analysis included bivariate and multivariate analyses that showed that 

the type of ANC facility, gender of ANC provider, and number of ANC services had a 

statically significant association with women’s compliance with four ANC visits. The 

findings revealed that rural Congolese women attending ANC in private facilities, AOR = 

2.220, 95% CI [1.384, 3.561], p < .01; women seen by female providers during ANC, 

AOR = 1.407, 95% CI [1.055, 1.877], p < .05; and women who received seven to nine 

ANC services, AOR = 1.680, 95% CI [1.142, 2.472], p < .05, were more likely to 
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complete four ANC visits after adjusting for confounders. The type of ANC provider, 

cost of ANC services, and time to get to the ANC facility had no statistically significant 

association with women’s compliance with four ANC visits after adjusting for 

confounders. Further analysis showed that the private health facilities provided more 

ANC services (median of 6 vs. 5, p = .000), had 5 times more women seen by a doctor 

during ANC (11% vs. 2%, p = .000), and 25% more women seen by female providers 

(72.9% vs. 58.4%, p < .001) than public health facilities.  

Interpretation of the Findings 

Study Findings and Past Research 

Type of ANC facility and ANC compliance. The study analysis showed that 

women attending ANC in private health facilities had a higher likelihood of completing 

four ANC visits than those in public health facilities. Additionally, private health 

facilities provided more ANC services and had more women seen by a female provider 

during ANC than public health facilities. These two determinants—number of ANC 

services and a female provider—were associated with ANC compliance. Private health 

facilities charged more for ANC services than public health facilities (median cost of 

1,000 CDFs vs. 500 CDFs, p < .001). However, private health facilities achieved higher 

compliance with four ANC visits despite the high cost of ANC services. Furthermore, 

private health facilities had more women seen by doctors than public health facilities. 

Previous research showed that 13% to over 40% of women attending ANC presented 

with pregnancy-related complications that required a referral to a higher level of care 

(Law et al., 2015; Villar & Bergsjo, 2002).  
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In the DRC, ANC is primarily provided by nurses and midwives at the PHC 

health centers. The combination of fewer services provided during ANC and women seen 

by a doctor (only 2%) in the public health facilities may be an indication of a suboptimal 

quality of ANC in these facilities. Conversely, the 11% of pregnant women seen by a 

doctor during ANC in the private health facilities are close to the minimum level of 

referrals expected from pregnant women. These two elements (high number of ANC 

services and more women seen by a doctor during ANC) may indicate a level of quality 

of ANC that is better in the private health facilities than in the public health facilities. 

This difference in the quality of ANC could partly explain the high ANC compliance in 

the private sector.  

There is a paucity of studies in the literature that have examined the relationship 

between the type of ANC facility and women’s compliance with four ANC visits. This 

study supports the findings of a study conducted by Victora et al. (2010) that examined 

the quality of maternal health care in the public and private health facilities in Pelotas, 

Brazil. Victora et al. showed that, in comparison with public health facilities, private 

health facilities provided more ANC services (9.3 vs. 8.1, p < .001), and that women 

attended more ANC visits in private facilities (10.7 vs. 7.7, p < .001). The differences 

between private and public health facilities occurred in the context of a government’s 

universal health coverage scheme, the Unified Health System, targeting both public and 

private health facilities to provide health services to all (Victora et al., 2010). Despite its 

many successes, the Brazilian Unified Health System suffered from chronic underfunding 

that affected the development of infrastructure and human resources in the public health 



136 

 

sector (Paim, Travassos, Almeida, Bahia, & Macinko, 2011). These shortcomings may 

explain the low quality and number of ANC visits in the public health facilities reported 

by Victora et al.   

This study diverged from the findings of another study conducted by Trinh et al. 

(2007) in rural Vietnam that showed that more women in public health facilities attended 

three or more ANC visits than those in private health facilities, 66% vs. 57%, p < .001. 

Nevertheless, Trinh et al. found a statistically significant association between the number 

of ANC services and ANC visits, OR = 4.4, 95% CI [2.8, 7.0], p < .001. Unlike the 

situation in the DRC and Brazil, the Vietnamese private health system was only 10 years 

old at the time of the study. It was unregulated with many unregistered private practices, 

a poor infrastructure, and many unqualified health providers (Tuan, Dung, Neu, & 

Dibley, 2005). These factors could explain the low number of ANC services and poor 

ANC compliance in the public health facilities in Vietnam.  

In the DRC, the public health infrastructure has deteriorated following decades of 

dictatorship, government mismanagement, and civil wars (Clark, 2011; Deibert, 2008; 

Sadiki, 2015, Van Herp, Parqué, Rackley, & Ford, 2003). The estimated health 

expenditure per capita in the public health sector was one of the lowest in the world, 

estimated at US$8.45 in 2013 (53% of the US$16 overall health expenditure per capita 

for the DRC; World Bank Group, 2015c). The underfunding of the public health sector in 

the DRC is comparable to the public health sector supported through the Unified Health 

System in Brazil. It may explain the lower number of services provided and poor ANC 

compliance observed in the public health facilities in the DRC.  
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Type of ANC provider and ANC compliance. This study examined the 

association between the type of ANC provider seen during ANC and women’s 

compliance with four ANC visits. The results showed, in a bivariate logistic regression 

analysis, that women who had seen a doctor during ANC had a higher likelihood of 

completing four ANC visits than those who had seen a nurse, midwife, or less skilled 

provider. However, this association disappeared in multivariate analysis after adjusting 

for confounders.  

These findings are similar to the findings of a study by Trinh et al. (2007) in 

Vietnam that found no association between the type of ANC provider and ANC 

compliance. However, Trinh et al. examined only two categories of ANC providers that 

were different from the three categories included in this study. They combined doctors 

and midwives into one category and compared them with assistant doctors and nurses. 

Therefore, the two findings cannot be compared.   

The findings diverged from a Ghana study conducted by Atunah-Jay et al. (2013) 

that showed a statistically significant association between the type of ANC provider and 

ANC compliance. However, the two studies differed on four points. First, unlike in this 

study, the significant association between the two variables was maintained in the 

bivariate and multivariate analyses in the Ghana study. Second, this study showed that 

doctors had higher ANC compliance than nurses and midwives, whereas the study by 

Atunah-Jay et al. found no difference between doctors and midwives. Third, this study 

combined nurses and midwives in one variable category, whereas the Ghana study used 

midwives alone as a separate category. Therefore, low ANC compliance of women seen 



138 

 

by nurses could have diluted high ANC compliance of women seen by midwives in this 

study. Fourth, this study found that the ANC compliance of women seen by nurses and 

midwives was similar to that of other categories, whereas Atunah-Jay et al. showed that 

midwives had higher ANC compliance than other categories. The DRC DHS 2014 

reported that nonskilled health providers attended to only 0.5% of ANC clients (DHS 

Program, n.d.). Many rural health centers in the DRC use nurses for ANC and delivery 

services in the absence of midwives. The 10% of women seen by less skilled workers 

reported in this study may reflect a bias in the rural women’s classification of nurses who 

are not qualified midwives as less skilled providers. This could explain the lack of 

association between the two categories.  

Gender of ANC provider and ANC compliance. The study examined the 

association between the gender of the ANC provider and women’s compliance with four 

ANC visits. The findings of bivariate and multivariate analyses showed that women seen 

by a female ANC provider had a higher likelihood of completing four ANC visits than 

those seen by a male ANC provider.  There is no published study on the relationship 

between the gender of the ANC provider and ANC compliance. However, a study 

conducted by Ndiaye et al. (2005) examined the sociocultural factors associated with 

delayed initiation of ANC in the Richard-Toll district in northern Senegal. Its findings 

showed that Senegalese women preferred to be attended to by a female provider for 

reasons of illiteracy and culture. The majority of rural Congolese women included in this 

study were either illiterate (23%) or of primary education level (42%), making them 

comparable to the Senegalese women in the study by Ndiaye et al. Another study by Faye 
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et al. (2011) showed that having a male provider at birth was associated with a 3.9 times 

greater likelihood of home delivery, OR = 3.9, 95% CI [2.30, 6.65]. This study supports 

the findings of the studies conducted by Ndiaye et al. and Faye et al. that showed that 

women preferred female ANC providers in maternal health services.  

Time to the ANC facility and ANC compliance. The study examined the 

association between the time it takes to get to the health facility and ANC compliance. 

The findings showed that 39.5% of women residing within 60 minutes of a health facility 

completed four ANC visits, compared with 33,2% of women residing more than 60 

minutes away. However, the association between the two variables was not statistically 

significant in bivariate analysis.  

These findings agree with the findings of two studies, by Anastasi et al. (2015) in 

Uganda and O'Meara et al. (2013) in Kenya. Anastasi et al. conducted a mixed methods 

study in Uganda to investigate why women get lost between ANC and skilled delivery 

services. The findings showed no association between the time to the ANC facility and 

use of services in bivariate analysis. O'Meara et al. (2013) examined the demand-side 

factors of ANC use among pregnant women enrolled in a home-based HIV counseling 

and testing survey in western Kenya. The study found no association between geographic 

proximity to a health facility or transport network and use of ANC services, despite using 

geographic coordinates, a more objective measure of distance.  

However, this study diverges from the findings of other studies conducted in 

Ethiopia (Wilunda et al., 2015), Kenya (Brown et al., 2008), Tanzania (Gupta et al., 

2014), and Zambia (Kyei et al., 2012) that showed that women residing far from the 
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health facility had a higher likelihood of not completing four ANC visits. There may be 

some underlying cultural differences related to values associated with health, pregnancy, 

and pregnancy care that explain the divergence in these study findings. Further, nearness 

to a health facility may increase ANC attendance because of severe transportation 

difficulties in many developing countries (Mahapatro, 2015; Tann et al., 2007). In that 

regard, time to a health facility may still be an important determinant of ANC initiation in 

the DRC, but not a critical factor for its continuation to four visits for women who had 

braved the distance to attend the first visit.   

Costs of ANC services and ANC compliance. The study examined the 

association between the cost of ANC services and ANC compliance and found that 

women who paid more were more likely to attend more ANC visits than those who paid 

less.  

However, this association disappeared in multivariate analysis. This study 

diverged from studies conducted by Feinstein et al. (2013) in the DRC and Sambo et al. 

(2013) in Nigeria, as well as from a systematic review by Simkhada et al. (2008). Their 

findings showed that the cost of ANC services played an important role in ANC use and 

compliance with four visits. However, this study took place in the DRC in the context of 

a standardized low ANC cost of 500 CDFs (US$ 0.60) for four ANC visits, paid at the 

first visit. This can explain why the cost of ANC had no effect on ANC continuation to 

the fourth visit. The ANC cost in this study had a much lower base, 20-times cheaper 

than the US$12.4 reported in the Nigerian study by Sambo et al. In the DRC, women 

only paid more if they had pregnancy-related complications or risk factors that required 
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additional interventions outside the recommended basic ANC package. That may explain 

the positive association between the cost of ANC and the number of ANC visits observed 

in this study in bivariate analysis.   

Number of ANC services and ANC compliance. The study investigated the 

association between the number of ANC services and ANC compliance and found that 

women who received seven to nine services were more likely to complete four ANC 

visits than women who received fewer services. The positive association persisted in 

multivariate analysis. These findings are similar to the findings of the studies conducted 

by Bbaale (2011) in Uganda and Gupta et al. (2014) in Tanzania, which showed that the 

number of ANC services was positively associated with the number of ANC visits. 

However, this study diverged from the Ghana study conducted by Naariyong et al. 

(2012), which showed no association between the number of ANC services provided 

during ANC and women’s compliance with four ANC visits. Unlike in the DRC, 

Tanzania, and Uganda, where ANC compliance with four visits remained below 50% in 

the study districts, the background high ANC compliance in Ghana (above 70%) may 

explain the lack of association between ANC services and compliance.  

Study Findings and Andersen’s Behavioral Model of Service Utilization 

This study used Andersen’s behavioral model of service utilization as its 

theoretical framework. The model posited that individuals use health services when they 

have the predisposition (e.g., individual characteristics) and enabling resources (e.g., 

health system) and perceive the need to seek and use health care services (Andersen, 

1968).  The 1990s model advanced that certain primary determinants lead to the adoption 
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of healthy behaviors that, in turn, contribute to improving health outcomes (Andersen, 

1995). The study examined ANC as an intervention to improve maternal and perinatal 

outcomes (health outcomes). Its findings support Andersen’s behavioral model of service 

utilization. They showed that women attending private ANC facilities, women receiving 

higher numbers of ANC services, and women seen by female ANC providers (primary 

determinants of MCH system) had a higher likelihood of ANC compliance (healthy 

behavior). Further, certain individual characteristics such as maternal education and 

gestational age at the first ANC visit (primary determinants of women’s characteristics) 

played an important role in women’s compliance with four ANC visits (healthy 

behavior). In this regard, Andersen’s behavioral model of service utilization was a useful 

model that guided the identification of the study variables, design of study questions and 

hypotheses, data analysis, and interpretation of findings.   

Limitations of the Study 

The study used a cross-sectional household survey design that collected data at 

one point in time (Sedgwick, 2014). There were five limitations in this study. First, the 

high illiteracy rate (23% of women had no education) posed a challenge to determining 

the age of women and gestational age at the first ANC visit. As a result, 9.7% of women 

did not know their date of birth. Second, there was a possibility of recall bias as mothers 

were asked to remember experiences that happened between 6 and 12 months preceding 

the survey. To that effect, 7.6% of women could not remember the number of ANC visits 

they attended during pregnancy. Third, the self-reporting women were at risk of social 

desirability bias by giving socially acceptable answers. Fourth, the observational nature 
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of the survey did not allow any cause-and-effect analysis in the absence of variable 

manipulation.  Fifth, the cross-sectional nature of the survey did not allow any 

sequencing of events between independent and dependent variables nor any trend 

analysis on the study outcome. 

Recommendations for Further Research 

This study was the first study in the DRC to examine the health system 

determinants of ANC compliance. It has highlighted the important role of quality of ANC 

and ANC provider gender in women’s compliance with the recommended four ANC 

visits, and pointed to some knowledge gap areas for further research. More than 80% of 

rural Congolese women sought pregnancy care in the public health facilities in the study 

districts. However, the study has revealed that suboptimal quality of ANC in the public 

health facilities, with fewer ANC services provided to women and fewer women seen by 

doctors, may have contributed to women’s noncompliance with four visits. Not much is 

known about the quality of ANC in the public health facilities in the DRC. Therefore, 

further qualitative and quantitative research are needed on the quality of ANC in the 

public health facilities in the DRC. These studies should examine the content, 

organization, processes, and outcomes of ANC to guide the design of public health 

interventions to improve the quality of ANC services and increase ANC compliance 

among rural Congolese women.  

The study findings also showed that women seen by female ANC providers had a 

higher likelihood of completing four ANC visits than those seen by male ANC providers. 

It highlighted the role of the provider gender in ANC compliance. There are no studies 
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from the DRC in the literature on this subject. Therefore, further research could help 

understand the cultural drivers of women’s motivation to comply with ANC visits. In 

particular, qualitative studies will be needed to understand how the ANC provider gender 

may influence women’s compliance with ANC.  

The cross-sectional nature of this study did not allow any causal inferences. A 

prospective study of ANC compliance among rural Congolese women can help 

understand the sequencing of events and establish cause-and-effect relationships among 

independent variables. Furthermore, future studies should include other health system 

characteristics (independent variables) not measured in this study such as the attitudes of 

health providers, privacy at the health facility, duration of ANC consultation, waiting 

time, and indirect costs of care.  

The achievement of better health for rural Congolese women and children will 

depend on the effectiveness and level of implementation of innovative strategies specific 

to the context and realities of the DRC. Therefore, further studies are needed to identify 

the most effective strategies to improve the quality of ANC and attract more female ANC 

providers to the rural DRC.      

Implications 

Implications for Positive Social Change 

This study examined an important health issue affecting vulnerable women and 

children in rural DRC, where health disparities and social injustices are evident through 

the disproportional burden of maternal and child deaths (DHS Program, n.d.). ANC use 

has remained suboptimal in rural DRC despite government’s efforts and the evidence of 
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its effectiveness in improving maternal and perinatal health. Limited understanding of the 

drivers of ANC compliance among rural Congolese populations may have contributed to 

the persisting inequalities in access to quality ANC services.  

This study will foster positive social change by generating knowledge on the 

predictors of ANC compliance among rural Congolese women to help policy makers, 

health mangers, and service providers understand the barriers to ANC services faced by 

this vulnerable population. The findings, if used appropriately, could guide the design of 

public health interventions aimed at improving access to quality ANC services in rural 

DRC, and reduce the urban-rural gap in MCH outcomes.  

For these reasons, the dissemination of the study findings will target the DRC 

Ministry of Public Health, DRC Partner Coordination Forum, and national and 

international experts through program, policy, and strategic meetings and conferences. 

Besides, the study will be published in peer-reviewed journals to share its findings with 

the international community, including the donors, nongovernmental organizations 

(iNGOs) and research institutions.   

Implications for Practice 

This study may play an important role in the design of interventions to improve 

the delivery of ANC services in rural DRC. Its findings have pointed to two important 

areas of work: the quality of care and the gender of ANC providers. The Ministry of 

Public Health should establish MCH Quality Improvement programs (MCH-QIP) to 

ensure that women attending ANC receive all the services they need for the well-being of 

the mother-baby pair.   
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The MCH-QIP should define the standards of care. For ANC, this may require 

reorienting health managers and professionals on the standards of ANC recommended 

through the Focused ANC strategy. The MCH-QIP should help health managers and 

policy makers to define quality performance indicators to support MCH quality 

assessments in the public health facilities. The MCH-QIP should establish mechanisms 

for regular assessment, auditing, and certification of the quality of care in the public 

health facilities.  

Like many developing countries (Lehmann, Dieleman, & Martineau, 2008), DRC 

suffers from the maldistribution of health professionals, and conditions of work in the 

rural areas are not attractive to qualified midwives. Therefore, the Ministry of Public 

Health should put in place a human resource policy that encourages the training and 

redistribution of female midwives and nurses to the rural areas.  The efforts of 

government and its implementing partners should aim at getting and retaining trained 

female midwives and nurses in every rural public health facility. In that regard, health 

authorities should establish incentive systems for female providers in rural areas.   

Conclusion 

The persisting high maternal and child mortality in rural DRC testifies to the 

prevailing social injustice in access to quality MCH services for disadvantaged 

populations. This study was the first to examine the relationship between health system 

characteristics and women’s compliance with four ANC visits in rural DRC. Its findings 

support the hypothesis that health system characteristics, in particular, the type of ANC 

facility, gender of the ANC provider, and number of ANC services; can predict women’s 
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compliance with four ANC visits in rural DRC. This new knowledge is useful to guide 

Congolese health authorities in the design of interventions, in particular quality 

improvement programs and rural area incentives, to improve access to quality ANC 

services among rural Congolese populations. If successfully implemented, these 

interventions should help close the urban-rural gap in MCH outcomes. Further research is 

needed to understand the drivers of the poor quality of ANC in the public health facilities 

and the influence of gender on ANC compliance.  
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Appendix G: Codebook of the Variables in Original and Revised Categories 

Name of 
Variable  

Original Category Label  Revised Code  Revised Label 

Mother’s 
age  

Actual: Numeric 
 

Mother_Age 1 = 18-29 years 
2 = 30-39 years 
3 = 40-49 years 

Mother’s 
education  

1 = No formal education 
2 = Preschool 
3 = Primary 
4 = Secondary 
5 = Tertiary 

Mother_Educati
on 

1 = Not educated 
2 = Preschool/Primary 
4 = Secondary/higher 
99 = Missing 

Marital 
status 

1 = Single 
2 = Married 
3 = Living together 
4 = Widow 
5 = Divorced/Separated 

Marital_Status 0 = In union 
1 = Not in union 
99 = Missing 

Live births Actual: Numeric 
99 = Missing  

Number_live_Bi
rths 

Actual: Numeric 
99 = Missing  

Gestational 
age at first 
ANC visit  

1 = 1-3 months 
2 = 4 months or more 
98 = Do not know  

Timing 0 = Within 3 months 
1 = Beyond 3 months 
99 = Missing  

Number of 
ANC visits 

Actual: Numeric 
98 = Do not know 

ANC 
compliance 

0 = Less than four visits  
1 = Four or more visits 
99 = Missing  

Type of 
ANC 
facility 

1 = At own home 
2 = Other person’s home 
3 = Public Hospital 
4 = Public clinic/health center 
 5 = Health post 
6 = Other public facility 
7 = Private hospital 
8 = Private clinic 
9 = Private maternity 
10 = Other private facility 
96 = Other category  

Facility 0 = Private 
1 = Public 
99 = Missing 

Type of 
ANC 
provider 

1 = Doctor 
2 = Nurse/Midwife 
3 = Auxiliary nurse/midwife 
4 = TBA 
5 = CHW 
96 = Other 

Provider 1 = Nurses/Midwives 
2 = Doctors 
3 = Others  
99 = Missing 

Gender of 
ANC 
provider 

1 = Male 
2 = Female 
98 = Do not know 

Gender 0 = Female 
1 = Male 
99 = Missing 

Time to 
the ANC 
facility 

Actual: Numeric 
 

ITime_to_facilit
y60 

0 = Within 60 minutes 
1 = More than 60 minutes 
99 = Missing 

Cost of 
ANC 
services 

Actual: Numeric 
 

ANC_costs 0 = Within 500 CDFs 
1 = More than 500 CDFs 
99 = Missing 

Number of 
ANC 
services 

Actual: Numeric 
99 = Missing 

Q29_30_31_32_
48_51_53_54_5
5Services 

1 = Less than four services 
2 = Four to six services 
3 = Seven to nine services 
99 = Missing 
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Appendix H: Bivariate and Multivariate Analysis of Factors Associated With ANC 

Compliance 

 

Variables 
Bivariate analysis Multivariate analysis 

OR 95% CI P-value OR 95% CI P-value 

Type of ANC facility .499 [1.6633.757] .000 2.220 [1.384, 3.561] .002 

Nurses and midwives .106 [.750, 1.632] .611 .964 [.622, 1.495] .870 

Doctors 2.302 [1.042, 5.084] .039 1.655 [.658, 4.164] .279 

Gender ANC provider 1.553 [1.209, 1.993] .001 1.407 [1.055, 1.877] .020 

Time to ANC facility 1.309 [.912, 1.880] .144   

Costs of ANC services 1.549 [1.211, 1.981] .001 1.159 [.869, 1.545] .177 

7-9 ANC services  2.165 [1.559, 3.006] .000 1.680 [1.142, 2.472] .009 

4-6 ANC services 1.469 [1.073, 2.010] .016 1.291 [.931, 1.791] .126 

Age 18-29 years 1.501 [.928, 2.427] .097   

Age 30-39 years 1.028 [.614, 1.723] .915   

Primary education 1.310 [.935, 1.835] .116 1.206 [.847, 1.717] .298 

Secondary or higher ed 1.731 [1.259, 2.380] .001 1.307 [.918, 1.862] .137 

Marital status .752 [.488, 1.159] .197   

Timing of first ANC  1.837 [1.419, 2.377] .000 1.865 [1.422, 2.445] .000 

Number of live births .961 [.906, 1.019] .184   

 


