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Background: Despite evidence of the beneficial effects of skilled birth attendance (SBA) on maternal health and childbirth outcomes, there are disparities in access across counties in Kenya. These include Migori County which has historically recorded high maternal mortality rates. In 2007, the Lwala Community Alliance was founded to improve health outcomes in this county. The objective of this study is to provide a baseline status of facility childbirth and SBA in Migori and to characterize the effect of Lwala intervention on these outcomes.



Methods: A cross-sectional household survey was designed for a 10-year study to evaluate the effectiveness of Lwala initiatives. The 2019 and 2021 household surveys were conducted in Lwala intervention wards and in comparison wards with sample sizes of 3,846 and 5,928 mothers, respectively. The survey captured demographic, health, and socioeconomic data at each household, data on SBA and facility childbirth, and explanatory variables. A generalized linear model was used to determine factors associated with SBA. A secondary trend analysis was conducted to determine change over time in the explanatory variables and SBA. To determine the change in SBA rate due to Lwala intervention, controlling for background temporal trends, a difference-in-differences (DiD) model compared SBA rates in intervention wards and comparison wards.



Results: SBA increased in all surveyed wards and across all explanatory variables from 2019 to 2021. The DiD analysis showed that the SBA rate increased more in Lwala intervention wards than in comparison wards (Adjusted Prevalence Rate Ratio 1.05, p < 0.001, 95%CI 1.03–1.08). The 2021 survey found the highest rates of both facility childbirths (97.9%, 95%CI 96.5–98.7) and SBA (98.2%, 95%CI 97.0–99.0) in North Kamagambo, the oldest ward of Lwala intervention. Higher educational status, four or more ANC visits, marriage/cohabitation, and wealth were significantly associated with increased SBA.



Conclusions: We provide the first quasi-experimental evidence that Lwala interventions are significantly improving SBA which may inform related initiatives in similar settings. The household-survey data provides a baseline for continued evaluation of Lwala programs, and the breakdown by ward allows for development of specific programmatic targets.
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Introduction

In recent years, coordinated efforts between the World Health Organization (WHO) and the United Nations (UN) have made progress in reducing maternal mortality, but the global burden remains high with an estimated 287,000 maternal deaths in 2020 (1, 2). Data indicate that progress plateaued between 2016 and 2020, with an annual global average reduction in MMR of approximately zero, as compared to 2.7% per year from 2000 to 2015 (2). The global MMR remains over three times greater than the 2030 Sustainable Development Goal's (SDG) target of 70 maternal deaths per 100,000 live births (2). Furthermore, the majority of the global burden is attributed to low- and middle-income countries; in 2020, 70% of maternal deaths occurred in sub-Saharan Africa (1, 2). Within sub-Saharan Africa, Kenya has made progress in promoting safe pregnancy and childbirth, reporting a decline in MMR from 432 deaths per 100,000 live births in 2010 to 342 deaths per 100,000 live births in 2017 (3). This MMR remains nearly five times the SDG target for 2030. As of 2015, 15 of 47 counties in Kenya held a disproportionate 98% of this maternal mortality burden (4).

Despite Kenya's progress in healthcare service delivery, significant disparities in access to skilled birth attendance (SBA) remain (5). In 2021, almost 90% of maternal deaths in Kenya could be attributed to insufficient quality of care (5). Additionally, only one third of public health facilities in Kenya had the capacity to provide the seven critical interventions to resolve basic obstetric and neonatal health emergencies (5). Three in every four maternal deaths in Kenya were associated with direct, preventable causes, including postpartum hemorrhage, hypertensive disorders, infections, and complications during childbirth (5). Providing accessible, timely clinical care could significantly mitigate antenatal care (ANC) concerns and reduce maternal mortality rates (6, 7).

Studies in sub-Saharan Africa have established that SBA is a critical factor in improving newborn survival and decreasing maternal mortality (8–10). Survey data from 29 countries in sub-Saharan Africa collected between 2010 and 2018 demonstrate 63% of births assisted by skilled health personnel (11). The 2022 SDG report cites an increase to 70% SBA in sub-Saharan Africa, but this percentage is still far below the global average of 86% coverage (2). The COVID-19 pandemic may have further disrupted progress (2, 12). Additionally, the low density of skilled health personnel in the region creates challenges for increasing SBA rates (11, 13–15). Data from 2014 to 2021 demonstrate that the densities of medical doctors and of nursing and midwifery personnel in sub-Saharan Africa are 2.3 and 12.6, respectively, per 10,000 population, as compared to 39.4 medical doctors per 10,000 population in Europe and 152.1 midwifery and nursing staff per 10,000 population in North America (2). The WHO estimates that approximately 45 skilled health personnel per 10,000 population are necessary to accomplish sufficient skilled birth coverage (16). Low quality of care may also impede utilization of existing SBA (14, 15, 17, 18).

Among counties in Kenya with high maternal mortality is Migori. The County has a population of 1.1 million and is located in western Kenya in the former Nyanza province (19). Migori County has historically cited poor health metrics, with only 53.4% of births delivered by skilled health personnel in 2014, as compared to the national average of 61.8% (20). This trend was reversed when Migori surpassed the national average (89.3%) in the 2022 Demographic and Health Survey, at 92.6% (21). In 2014, only 53.3% of births in Migori County were delivered in a health facility as compared to the national average of 61.2% (20). This value has also improved to 89.2% as compared to the 2022 national average of 82.3% (21).

The Lwala Community Alliance (Lwala) was founded in 2007 to promote health and wellbeing in Migori County (4). The first initiative of the organization was to establish a rural primary healthcare facility which provides inpatient, outpatient, maternal, HIV, and other holistic primary health care services. In the last decade, Lwala has partnered with the Ministry of Health to implement a community-led health model. This model includes strengthening communities to launch local health initiatives and participate in governance of the health system, supporting government health facilities to improve service quality for maternal and child health, and training, paying and equipping community health workers (CHWs) to bring care to every home. The novel CHW program recruits all active traditional birth attendants (TBAs) in a region of interest to the broader CHW program, integrating them into the formal health system (4). TBAs are deeply trusted by their neighbors and are the main competitors to skilled health personnel. Lwala's strategy is to transform TBAs into champions for SBA as well as other key maternal and child health services, including ANC, postpartum care, immunizations, and family planning. This partnership with existing structures promotes community trust in formal health interventions, rather than competing to provide healthcare. Subsequently, Lwala partnered with the Migori County government in 2022 to pass the landmark Community Health Services Act to promote CHW professionalization and community-level healthcare leadership (22).

A repeated cross-sectional household survey was designed to track progress associated with Lwala initiatives and to identify potential areas for improvement (23). This study aims to characterize the impact of Lwala intervention on SBA and facility childbirth and to provide baseline data for future program evaluation.



Methods


Study design

A cross-sectional household survey was designed to assess various health metrics in wards with and without Lwala programming over a 10 year period. The survey health indicators include childhood mortality, vaccination coverage, ANC, contraceptive prevalence, and SBA. The sample size was established to detect a 10% difference in a health metric over time with 80% power for each of these wards. This study utilizes data from the 2019 and 2021 cross-sectional surveys conducted in Lwala intervention wards and comparison wards. The objective is to outline the current status of facility childbirth and SBA in Migori, which may inform future programmatic efforts, and to characterize the effects of Lwala interventions on rates of SBA.



Study setting

This study was domiciled in three sub-counties of Migori County, Kenya (Table 1). Migori County borders Lake Victoria in western Kenya (Figure 1) (23). The county has eight sub-counties, including Rongo sub-county where Lwala is based. Lwala was founded in North Kamagambo, one of the four administrative wards of Rongo sub-county. It has since expanded to cover the entire Rongo sub-county, including North, East, South, and Central Kamagambo (NK, EK, SK, and CK). Lwala interventions include the establishment of rural healthcare facilities, promotion of an inclusive, community-led health model, and creation of government partnerships to aid in the professionalization of CHWs.


TABLE 1 Implementation date of Lwala intervention and survey timepoints by ward.
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FIGURE 1
Lwala programming began in Rongo sub-county (green) and has expanded to parts of Awendo sub-county (orange) and the entirety of Rongo. Programs were not yet active in Central Kamagambo, North Sakwa, or Central Sakwa in 2021. Comparison wards from Uriri sub-county (red) include West Kanyamkago and Central Kanyamkago. (23).


Data used in this study include three wards where Lwala was operating prior to the 2021 survey (NK, EK, SK), three wards where Lwala interventions were implemented after the 2021 survey (CK of Rongo sub-county and North Sakwa and Central Sakwa of Awendo sub-county), and two comparison wards of Uriri sub-county (Central Kanyamkago and West Kanyamkago) (Table 1).



Sampling and survey

The sampling and survey methodologies are described in depth in a prior manuscript (23). In summary, a hybrid household sampling procedure was derived from the World Health Organization Expanded Programme of Immunization (EPI) (24, 25). The approach utilized Geographic Information System (GIS) technology to divide each area into grid squares with a precise center point. Survey teams began their day at this center point and used the spin-the-bottle technique to randomly select households (23). The bias introduced by the original EPI methodology was minimized by the use of an arbitrary starting location as opposed to a town center (26). Each grid square had a set number of seven households to be surveyed. There was a deliberate bias to sample more women with children below the age of five years due to Lwala's programmatic focus on maternal and child health. Therefore, out of the seven households to be surveyed per grid square, five were required to include women with children below the age of five years. The other two households sampled in each grid square had male household heads or women with children above the age of five years. The people surveyed at each household were the head of the household. The 2019 survey sample size was 3,846 mothers, and the 2021 survey sample size was 5,928 mothers.

The survey was administered through a customized questionnaire on a Research Electronic Data Capture (REDCap) tool (27, 28). The survey questions were derived from validated tools for measuring the relevant health metrics (20). Specifically, it included a complete birth history of all children born to the respondent or their spouse, including the birth location and the profession of the person who assisted with the birth of the child (23). Demographic, health, and socioeconomic data were captured about the respondent and household (23).



Statistical analysis

Data cleaning and analysis were conducted using Stata version 15 (StataCorp LP, College Station, TX). The outcome variables were facility childbirth and skilled birth attendance. The most recent birth occurring within five years prior to the survey was considered for this analysis. Facility childbirth was coded as “Yes” for respondents who said that they delivered at a public/private health facility or Lwala Community Alliance hospital and “No” if the respondent delivered at home. Skilled Birth Attendance was coded as “Yes” if the respondent was assisted by a clinician/nurse/doctor/trained or certified midwife and “No” if the respondent was not assisted by any skilled health personnel or was assisted by a traditional birth attendant/relative/friend.

The explanatory variables consisted of place of residence (North Kamagambo, East Kamagambo, Central Kamagambo, South Kamagambo, Central Kanyamkago, West Kanyamkago, North Sakwa, and Central Sakwa), mother's age at birth (≤20, 21–30, 31–40, 41–50, >50) (where minimum age was 13 and maximum age was 69), education level (primary or less, secondary or more), marital status (married/cohabiting, unmarried), religion (Catholic, Seventh-Day Adventist, Protestant, Roho Church, other), ANC visits (<4, ≥4), parity (1, 2–3, 4+), community health worker (CHW) visitation in the last three months (yes/no), year (2019/2021), and wealth tertile (poor, middle, rich).

Descriptive analysis of both 2019 and 2021 data was conducted where SBA and facility childbirth frequencies, percentages, and prevalence confidence intervals were reported. To determine factors associated with skilled birth attendance, a generalized linear model using a Poisson distribution with log-link function was used to estimate prevalence rate ratios, also commonly known as prevalence odds ratios. As only 0.9% of 2019 facility childbirths and 0.4% of 2021 facility childbirths did not utilize SBA, the regression analysis was only run with SBA data. The facility childbirths without SBA likely occurred during off hours when no skilled health personnel were present. Prevalence rate ratios were preferred over logistic regression because the outcomes of interest were common (had high prevalence), and therefore, the latter method would overestimate the odds ratio. Both bivariate and multivariate analyses were performed. Adjusted Prevalence Rate Ratios (APR), 95% Confidence Interval, and p-value were reported. A p-value of <0.05 was considered statistically significant.

To further examine temporal changes in the explanatory variables and SBA, a secondary trend analysis was conducted. Trend Prevalence Ratios (adjusted), 95% Confidence Interval, and p-value were reported. Only variables where data was available for both 2019 and 2021 were included in these analyses. Mother's age at birth, CHW visitation, and parity were not available in the 2019 dataset, as these were added between surveys based on programmatic interest. A separate regression analysis was conducted with the 2021 dataset for just these variables. None of the three factors was significantly associated with SBA, so the variables were dropped from the larger regression analysis. To distinguish the change in SBA rate due to Lwala intervention from background temporal changes, a difference-in-differences (DiD) model was used. The DiD model compared the change over time in the outcome of interest (SBA rate) between the intervention wards and the comparison wards. The DiD methodology quantifies the additional difference in a given metric with intervention over a background increase (or decrease) in that metric in the population (29). The design allows for comment about causation and not only association as in simpler modeling strategies. This model utilized a Poisson regression and included an interaction term to account for timing of survey observations at all intervention wards. This interaction term of intervention wards and post-intervention is the coefficient of interest. This coefficient measures the change in SBA in wards with Lwala intervention as compared to those without, adjusted for covariates, including education level, marital status, religion, ANC, and wealth.



Ethical approval

The study was approved by the Ethics and Scientific Review Committee of AMREF Health Africa (AMREF-ESRC P452/2018) and the Institutional Review Board of Northeastern University (IRB #: 20-09-18). Written consent was obtained from all survey participants.




Results


Demographics

A total of 3846 mothers were surveyed in 2019, and 5,928 mothers were surveyed in 2021 (Table 2). The birth age group with the greatest percentage of respondents in 2021 was 21–30 years old (57%). In 2021, most respondents had been visited by a CHW (87.9%). In both 2019 and 2021, most respondents had attended at least four ANC visits (66.8% and 79.3%, respectively).


TABLE 2 Demographics of respondents from the 2019 and 2021 datasets.
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Among mothers who provided responses to birth locations in 2019, 2,244 (86.3%) reported a facility childbirth as compared to 356 (13.7%) home births, while in 2021, 5,544 (95.7%) mothers reported a facility childbirth as compared to 248 (4.3%) home births (Table 3). Additionally, in 2019, 3,064 (90.0%) mothers reported SBA, and 342 (10.0%) mothers did not utilize SBA (Table 4). In 2021, 5,684 (95.9%) mothers cited SBA as compared to 244 (4.1%) without (Table 4). Notably, in 2019, only 20 mothers delivered in a facility without SBA (0.9% of reported facility childbirths), while 46 mothers delivered outside of a facility with SBA (13.2% of home childbirths). Similarly, in 2021, only 19 mothers delivered in a facility without SBA (0.4% of facility childbirths), while 36 mothers delivered outside of a facility with SBA (14.6% of home childbirths). A total of 303 mothers (7.9% of those surveyed) delivered at home without SBA in 2019, while a total of 210 mothers (3.6% of those surveyed) delivered at home without SBA in 2021.


TABLE 3 Prevalence of facility childbirths in 2019 and 2021.
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TABLE 4 Prevalence of skilled birth attendance in 2019 and 2021.
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Facility childbirth

The overall prevalence of facility childbirths in survey respondents was 86.3% (95% CI 84.9–87.6) in 2019 and 95.7% (95% CI 95.2–96.2) in 2021 (Table 3). In 2019, the highest rate of facility childbirth was in Central Kamagambo (94.0%, 95% CI 92.1–95.5) followed by 93.8% (95% CI 88.0–96.9) in North Kamagambo. In 2021, the highest rate of facility childbirth was in North Kamagambo (97.9%, 95% CI 96.5–98.7). In both 2019 and 2021, the lowest rates of facility childbirths were in West Kanyamkago (79.6%, 95% CI 75.2–83.4, and 92.1%, 95% CI 89.9–93.8, respectively). Home births were more common among women who were over 40 years of age at birth, in the poor wealth tertile, had only primary education, were unmarried, had less than four ANC visits, and had higher parity.



Skilled birth attendance

The overall prevalence of SBA increased from 90.0% (95% CI 88.9–90.9) in 2019 to 95.9% (95% CI 95.3–96.4) in 2021 (Table 4). The highest rates of SBA for both 2019 and 2021 occurred in North Kamagambo (95.5%, 95% CI 93.6–96.4, and 98.2%, 95% CI 97.0–99.0, respectively). The lowest rates for both years occurred in West Kanyamkago (83.6%, 95% CI 79.9–86.8, and 91.6%, 95% CI 89.4–93.3, respectively).

As only 20 mothers (0.9% of facility childbirths) and 19 mothers (0.4% of facility childbirths) delivered in a facility without SBA in 2019 and 2021, respectively, just one regression analysis was conducted using the SBA data. Respondents from North Kamagambo had significantly more SBA compared to any other ward (Table 5). Mothers who had primary education or less were less likely to report SBA at birth than mothers with secondary education or more (APR = 0.97, p = 0.002). Mothers who were unmarried were also less likely to report SBA at birth as compared to those who were married or cohabiting (APR = 0.97, p = 0.002). Mothers who attended at least four ANC visits were 1.04 times more likely to report SBA at birth than mothers who reported less than four ANC visits (APR = 1.04, p = 0.002). Additionally, mothers in the “middle” and “rich” wealth tertiles were more likely to report SBA than those in the “poor” wealth tertile (APR = 1.02 and 1.03, p = 0.001 and <0.001, respectively). Mother's religion was not significantly associated with SBA.


TABLE 5 Factors associated with skilled birth attendance and longitudinal change from 2019 to 2021.
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From 2019 to 2021, the total prevalence of SBA increased significantly from 90.0% to 95.9% (APR 1.05, p < 0.001) (Tables 4, 5). All wards experienced this increase in SBA, and all were significant except North and South Kamagambo (Figure 2). SBA progress was observed in all mothers, regardless of education level, marital status, religion, ANC care, or wealth (Table 5). The SBA increase in the “rich” wealth tertile, 95.5%–97.6%, was not significant (Tables 4, 5).
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FIGURE 2
Percentage of sample reporting skilled birth attendance from 2019 to 2021 by ward. Wards: North Kamagambo (NK), East Kamagambo (EK), Central Kamagambo (CK), South Kamagambo (SK), Central Kanyamkago (CKK), and West Kanyamkago (WK). Significance is based on Trend Prevalence Ratio p-values from Table 5 above. *p < 0.05, **p < 0.01, ***p < 0.001.


The DiD analysis for SBA in Lwala intervention wards compared to the non-intervention wards gave an interaction term APR of 1.05 (p < 0.001, 95% CI 1.03–1.08) (Table 6), indicating significantly increased SBA in Lwala intervention wards.


TABLE 6 DiD analysis for skilled birth attendance in wards with vs. without Lwala intervention.
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Discussion

We report the prevalence and predictors of facility childbirth and SBA in a large household sample living in Migori County, Kenya. We found generally higher SBA and facility childbirth rates compared to regional averages. Rates increased between 2019 and 2021 across nearly all subgroups. SBA rate increased more rapidly in wards receiving Lwala programming than in those that did not receive interventions.

Our 2021 SBA rate of 95.9% is higher than the Migori county coverage reported in the 2022 Kenya Demographic and Health Survey (DHS) (92.6%) (21). Our 2021 facility childbirth rate (95.7%) is also higher than the 2022 DHS report (89.2%) (21). This discrepancy may be partially explained by the survey primarily containing wards where Lwala programming has been implemented, while the 2022 Kenya DHS covers all of Migori County (21, 23). The trend analysis demonstrates increases in SBA in surveyed wards from 2019 to 2021. Specifically, SBA increased in East Kamagambo and South Kamagambo, and this increase was significant in East Kamagambo. These increases were expected, as in these two wards, Lwala initiatives had not begun before the completion of the 2019 survey but were implemented prior to the 2021 survey. In Central Kamagambo, where interventions were not implemented prior to the 2021 survey, and in the comparison wards, Central Kanyamkago and West Kanyamkago, significant increases in SBA were observed without Lwala programs.

To distinguish the increase in SBA rate in the intervention wards from general longitudinal improvement in the comparison wards, a DiD analysis was performed. The DiD demonstrated that the SBA increase was significantly higher in the wards receiving intervention than in the comparison wards. This result suggests that Lwala programming increased SBA rates above the temporal trends in comparison wards. The 2021 survey found that the highest rates of facility childbirth and SBA occurred in North Kamagambo, the oldest ward of Lwala intervention. All wards demonstrated significantly less SBA than NK with the combined 2019 and 2021 data, but this gap may close as interventions continue in other wards. This difference was expected in Central Kamagambo, where interventions were not implemented prior to the 2021 survey, and in Central Kanyamkago and West Kanyamkago, the two comparison wards.

Lwala programming, in partnership with Migori County government, includes various initiatives to increase the frequency and quality of skilled maternal and antenatal care (22). The community-led model aims to professionalize community health workers (CHWs), including traditional birth attendants (TBAs) (22). The 2022 Community Health Services Act promotes CHW professionalization and community-level healthcare leadership (22). Lwala supports government CHWs through compensation, training, supervision, and provision of physical and digital tools to elevate their level of care (22). Provision of such equipment is further enabled by Lwala efforts to amplify the national Electronic Community Health Information System (eCHIS) in Migori County. Given recent study findings that experience and professionalization are better indicators of CHW performance than literacy and formal education (4, 30), Lwala launched National Certification guidelines for CHWs designed to be more inclusive of varied education and literacy levels (22). TBAs had historically been prevented from achieving CHW status due to education requirements, despite their essential, established role of providing community health services (22). They are now increasingly registered and certified as CHWs in Migori County using a TBA assessment tool developed by Lwala (22). A 2023 study found that clients of Lwala-trained CHWs were 14% more likely to receive four or more ANC visits (30), which we found to be a significant predictor of SBA. Therefore, Lwala interventions may contribute to improved maternal and antenatal care through a multitude of pathways.

Previous studies concur that CHWs play an essential role in improving overall health outcomes and care-seeking behavior (31–34). Furthermore, CHWs have been found to specifically improve knowledge of dangerous symptoms during pregnancy and preparedness for childbirth which in turn increases facility childbirths, further emphasizing the potential impact of Lwala initiatives (35). Lwala efforts have also improved access to healthcare by building new health facilities and maternity wards which likely also contributed to the increase in facility childbirths (22). While we did not find CHW visitation to be a significant predictor of SBA in 2021, this may be due to a disproportionately small portion of the 2021 sample that did not receive CHW visitation (12.1%) and the limitation that CHW visitation in the three months prior to the survey may not have coincided with the mother's pregnancy or childbirth.

Several explanatory variables used in our model demonstrated a significant association with SBA. As expected, higher educational status, at least four ANC visits, marriage/cohabitation, and wealth were significantly associated with SBA. Women with higher education levels are typically more likely to utilize SBA services during childbirth (36–39). This association may be observed due to the capacity that an educated woman has to locate and understand information regarding maternal health services and signs of obstetric danger, allowing them to seek care immediately when necessary (40, 41). Prior research has also found an association between ANC and both SBA and facility childbirth (42–44). Consistent ANC allows for a smooth transition into skilled childbirth as well as other necessary health services (44). Comparable to our study, other studies concur that women who are married and more wealthy are more likely to report SBA (41–45). This association may be attributed to the increased socioeconomic status and social support that is associated with marriage and partnership (46–48). Furthermore, higher economic status is typically associated with both higher use of SBA and rates of facility childbirth (37, 42). The cost of delivery services has historically been a barrier to SBA in low and middle-income countries (49). To address this barrier, the government of Kenya implemented free maternal services in 2013 which increased the national prevalence of facility childbirths (50). However, the provision of free services only addresses one aspect of financial accessibility (51, 52). The indirect transportation costs and loss of employment earnings may be equally devastating and contribute to low utilization of facilities (49, 51, 53). Lwala's continued efforts to provide more geographically accessible services have the potential to continue mitigating these challenges. The trend analysis from 2019 to 2021 displayed significant increases in SBA in the poor and middle tertiles, while the increase in the rich tertile was not significant. This finding may demonstrate progress towards equity in accessibility for families of lower socioeconomic statuses.


Strengths and limitations

This study presents the first quasi-experimental evidence of improved SBA through Lwala Community Alliance intervention. Given the clear breakdown of Lwala initiatives by geographic ward, nearby comparison areas allow for analysis despite simultaneous temporal improvement in SBA. In 2022, SBA in Migori County surpassed averages in Kenya by 3%, sub-Saharan Africa by 13%, and worldwide by 7% (2, 21). Our findings highlight the role that Lwala may play in Migori County's improvement. Lwala programs may provide a model for SBA initiatives in similar settings, including additional sub-counties of Kenya that disproportionately bear the burden of low SBA rates and subsequent maternal and newborn mortality.

The main limitation of this study is that it utilizes a cross-sectional survey which relies on respondent recall. This also means that the explanatory variables, such as marital status, wealth, and education, are reported at the time of the survey, while the childbirth may have occurred during different, past life circumstances. The survey also relies on respondents to accurately remember the status of their childbirths in terms of SBA and location. However, given that birth of a child is a major life event, it is unlikely that the respondents would misremember the location or presence of SBA, so this is unlikely to affect the results. Finally, the generalizability of Lwala programming is not fully established due to limited implementation of interventions to certain geographic areas. Future studies including larger geographic areas and more timepoints are needed to further characterize these findings.




Conclusions

Our cross-sectional analysis indicates that Lwala interventions are having a significant effect on increasing SBA within their wards. We describe prevalence of SBA and facility childbirth in Migori County, Kenya and associated factors, including wealth, marriage or cohabitation, education, and antenatal care. The rates of SBA and facility childbirth provide a baseline for continued evaluation of Lwala programs in our 10-year study design. The ward-level data highlights specific targets for improved programming, and the explanatory variables allow for broad conclusions that may benefit initiatives in similar settings.



Data availability statement

The original contributions presented in the study are included in the article/Supplementary Material, further inquiries can be directed to the corresponding author.



Ethics statement

The studies involving humans were approved by Ethics and Scientific Review Committee of AMREF Health Africa and Institutional Review Board of Northeastern University. The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study.



Author contributions

CL: Conceptualization, Formal Analysis, Writing – original draft, Writing – review & editing. JS: Conceptualization, Data curation, Formal Analysis, Methodology, Writing – review & editing, Writing – original draft. AJ: Formal Analysis, Methodology, Writing – review & editing, Writing – original draft. AO: Conceptualization, Data curation, Formal Analysis, Writing – review & editing, Writing – original draft. JM: Conceptualization, Data curation, Formal Analysis, Writing – review & editing. JW: Conceptualization, Data curation, Methodology, Project administration, Supervision, Writing – review & editing. AR: Conceptualization, Funding acquisition, Methodology, Supervision, Writing – review & editing, Writing – original draft. SM: Data curation, Project administration, Supervision, Writing – review & editing. VO: Conceptualization, Data curation, Methodology, Supervision, Writing – review & editing. VW: Conceptualization, Data curation, Formal Analysis, Methodology, Supervision, Writing – review & editing. JM: Conceptualization, Project administration, Writing – review & editing. SY: Conceptualization, Writing – review & editing. PO: Conceptualization, Project administration, Writing – review & editing. WO: Conceptualization, Project administration, Writing – review & editing. TO: Conceptualization, Project administration, Writing – review & editing. CS: Conceptualization, Project administration, Writing – review & editing. RW: Conceptualization, Funding acquisition, Methodology, Resources, Supervision, Writing – original draft, Writing – review & editing.



Funding

The author(s) declare financial support was received for the research, authorship, and/or publication of this article. This research was supported by normal operational funds of the Lwala Community Alliance.



Acknowledgments

We would like to thank the enumerators who executed the data collection necessary for this project and who continue to support the Lwala Community Alliance in obtaining high-quality data to inform programming and research.



Conflict of interest

AR is an advisory board member of Community Health Impact Coalition.

The remaining authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

1. Trends in Maternal Mortality 2000 to 2020: Estimates by WHO, UNICEF, UNFPA, World Bank Group and UNDESA/Population Division. Geneva: World Health Organization (2023).

2. The Sustainable Development Goals Report 2023. New York: United Nations Publications: United Nations (2023).

3. Marching Forward in Action: 2020 Annual Report: UNFPA Kenya 2020 Annual Report. Gigiri, Kenya: United Nations Population Fund (2021).

4. Heerboth SA, Hennessey C, Omondi B, Wafula M, Mbeya J, Rogers A, et al. Knowledge of obstetric and neonatal danger signs among community health workers in the rongo sub-county of Migori county, Kenya: results of a community-based cross-sectional survey. Afr J Reprod Health. (2020) 24(1):121–32. doi: 10.29063/ajrh2020/v24i1.13

5. UNFPA: Kenya Annual Report 2021. United Nations Population Fund (2022).

6. Wasim T, Raana GE, Wasim M, Mushtaq J, Amin Z, Asghar S. Maternal near-miss, mortality and their correlates at a tertiary care hospital. J Pak Med Assoc. (2021) 71(7):1843–8. doi: 10.47391/jpma.05-678

7. Dol J, Hughes B, Bonet M, Dorey R, Dorling J, Grant A, et al. Timing of maternal mortality and severe morbidity during the postpartum period: a systematic review. JBI Evid Synth. (2022) 20(9):2119–94. doi: 10.11124/JBIES-20-00578

8. Berhan Y, Berhan A. Skilled health personnel attended delivery as a proxy indicator for maternal and perinatal mortality: a systematic review. Ethiop J Health Sci. (2014) 24(Suppl):69–80. doi: 10.4314/ejhs.v24i0.7S

9. Amouzou A, Ziqi M, Carvajal-Aguirre L, Quinley J. Skilled attendant at birth and newborn survival in sub-Saharan Africa. J Glob Health. (2017) 7(2):020504. doi: 10.7189/jogh.07.020504

10. Merdad L, Ali MM. Timing of maternal death: levels, trends, and ecological correlates using sibling data from 34 sub-Saharan African countries. PLoS One. (2018) 13(1):e0189416. doi: 10.1371/journal.pone.0189416

11. Dickson KS, Adde KS, Ameyaw EK. Women empowerment and skilled birth attendance in sub-Saharan Africa: a multi-country analysis. PLoS One. (2021) 16(7):e0254281. doi: 10.1371/journal.pone.0254281

12. Zewdie A, Mose A, Yimer A, Melis T, Muhamed AN, Jemal AK. Essential maternal health service disruptions in Ethiopia during COVID 19 pandemic: a systematic review. BMC Womens Health. (2022) 22(1):496. doi: 10.1186/s12905-022-02091-4

13. Wong KLM, Benova L, Campbell OMR. A look back on how far to walk: systematic review and meta-analysis of physical access to skilled care for childbirth in sub-Saharan Africa. PLoS One. (2017) 12(9):e0184432. doi: 10.1371/journal.pone.0184432

14. Weldegiorgis SK, Feyisa M. Why women in Ethiopia give birth at home? A systematic review of literature. Int J Womens Health. (2021) 13:1065–79. doi: 10.2147/IJWH.S326293

15. Woldegiorgis MA, Hiller J, Mekonnen W, Meyer D, Bhowmik J. Determinants of antenatal care and skilled birth attendance in sub-Saharan Africa: a multilevel analysis. Health Serv Res. (2019) 54(5):1110–8. doi: 10.1111/1475-6773.13163

16. Scheffler R, Cometto G, Tulenko K, Bruckner T, Liu J, Keuffel E, et al. Health Workforce Requirements for Universal Health Coverage and the Sustainable Development Goals—background Paper N.1 to the WHO Global Strategy on Human Resources for Health: Workforce 2030. Geneva, Switzerland: World Health Organization (2016).

17. Gwacham-Anisiobi U, Banke-Thomas A. Experiences of health facility childbirth in sub-Saharan Africa: a systematic review of qualitative evidence. Matern Child Health J. (2022) 26(3):481–92. doi: 10.1007/s10995-022-03383-9

18. Kruk ME, Leslie HH, Verguet S, Mbaruku GM, Adanu RMK, Langer A. Quality of basic maternal care functions in health facilities of five African countries: an analysis of national health system surveys. Lancet Glob Health. (2016) 4(11):e845–e55. doi: 10.1016/S2214-109X(16)30180-2

19. 2019 Kenya Population and Housing Census. Nairobi, Kenya: Kenya National Bureau of Statistics (2019).

20. Kenya Demographic and Health Survey 2014. Nairobi, Kenya: Kenya National Bureau of Statistics (2015).

21. Kenya Demographic and Health Survey 2022—Key Indicators Report. Nairobi, Kenya and Rockville, Maryland, USA: KNBS and ICF (2023).

22. Alliance LC. Lwala 2022 Annual Report. Lwala, Kenya: Lwala Community Alliance (2022).

23. Starnes JR, Wamae J, Okoth V, Ressler DJ, Were V, Were LPO, et al. Population-based socio-demographic household assessment of livelihoods and health among communities in Migori county, Kenya over multiple timepoints (2021, 2024, 2027): a study protocol. PLoS One. (2021) 16(8):e0256555. doi: 10.1371/journal.pone.0256555

24. Harris DR, Lemeshow S. Evaluation of the EPI survey methodology for estimating relative risk. World Health Stat Q. (1991) 44(3):107–14.1949878

25. Bostoen K, Chalabi Z. Optimization of household survey sampling without sample frames. Int J Epidemiol. (2006) 35(3):751–5. doi: 10.1093/ije/dyl019

26. Grais RF, Rose AM, Guthmann JP. Don't spin the pen: two alternative methods for second-stage sampling in urban cluster surveys. Emerg Themes Epidemiol. (2007) 4:8. doi: 10.1186/1742-7622-4-8

27. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research electronic data capture (REDCap)–a metadata-driven methodology and workflow process for providing translational research informatics support. J Biomed Inform. (2009) 42(2):377–81. doi: 10.1016/j.jbi.2008.08.010

28. Harris PA, Taylor R, Minor BL, Elliott V, Fernandez M, O'Neal L, et al. The REDCap consortium: building an international community of software platform partners. J Biomed Inform. (2019) 95:103208. doi: 10.1016/j.jbi.2019.103208

29. Huntington-Klein N. Chapter 18. Difference-in-differences. The effect: An Introduction to Research Design and Causality. New York: Chapman and Hall/CRC (2021). p. 561–66.

30. Rogers A, Goore LL, Wamae J, Starnes JR, Okong'o SO, Okoth V, et al. Training and experience outperform literacy and formal education as predictors of community health worker knowledge and performance, results from Rongo sub-county, Kenya. Front Public Health. (2023) 11:1120922. doi: 10.3389/fpubh.2023.1120922

31. Lewin S, Munabi-Babigumira S, Glenton C, Daniels K, Bosch-Capblanch X, van Wyk BE, et al. Lay health workers in primary and community health care for maternal and child health and the management of infectious diseases. Cochrane Database Syst Rev. (2010) 2010(3):Cd004015. doi: 10.1002/14651858.CD004015.pub3

32. Rogers AL, Lee AXT, Joseph JG, Starnes JR, Odhong TO, Okoth V, et al. Predictors of under-five healthcare utilization in Rongo sub-county of migori county, Kenya: results of a population-based cross-sectional survey. Pan Afr Med J. (2022) 41:108. doi: 10.11604/pamj.2022.41.108.31618

33. Cometto G, Ford N, Pfaffman-Zambruni J, Akl EA, Lehmann U, McPake B, et al. Health policy and system support to optimise community health worker programmes: an abridged WHO guideline. Lancet Glob Health. (2018) 6(12):e1397–e404. doi: 10.1016/S2214-109X(18)30482-0

34. Scott K, Beckham SW, Gross M, Pariyo G, Rao KD, Cometto G, et al. What do we know about community-based health worker programs? A systematic review of existing reviews on community health workers. Hum Resour Health. (2018) 16(1):39. doi: 10.1186/s12960-018-0304-x

35. August F, Pembe AB, Mpembeni R, Axemo P, Darj E. Effectiveness of the home based life saving skills training by community health workers on knowledge of danger signs, birth preparedness, complication readiness and facility delivery, among women in rural Tanzania. BMC Pregnancy Childbirth. (2016) 16(1):129. doi: 10.1186/s12884-016-0916-x

36. Yaya S, Uthman OA, Amouzou A, Ekholuenetale M, Bishwajit G. Inequalities in maternal health care utilization in Benin: a population based cross-sectional study. BMC Pregnancy Childbirth. (2018) 18(1):194. doi: 10.1186/s12884-018-1846-6

37. Amoakoh-Coleman M, Ansah EK, Agyepong IA, Grobbee DE, Kayode GA, Klipstein-Grobusch K. Predictors of skilled attendance at delivery among antenatal clinic attendants in Ghana: a cross-sectional study of population data. BMJ Open. (2015) 5(5):e007810. doi: 10.1136/bmjopen-2015-007810

38. Gudu W, Addo B. Factors associated with utilization of skilled service delivery among women in rural northern Ghana: a cross sectional study. BMC Pregnancy Childbirth. (2017) 17(1):159. doi: 10.1186/s12884-017-1344-2

39. Adewemimo AW, Msuya SE, Olaniyan CT, Adegoke AA. Utilisation of skilled birth attendance in Northern Nigeria: a cross-sectional survey. Midwifery. (2014) 30(1):e7–e13. doi: 10.1016/j.midw.2013.09.005

40. Woldeamanuel GG, Lemma G, Zegeye B. Knowledge of obstetric danger signs and its associated factors among pregnant women in Angolela Tera district, Northern Ethiopia. BMC Res Notes. (2019) 12(1):606. doi: 10.1186/s13104-019-4639-8

41. Wuneh AD, Bezabih AM, Okwaraji YB, Persson L, Medhanyie AA. Wealth and education inequities in maternal and child health services utilization in rural Ethiopia. Int J Environ Res Public Health. (2022) 19(9):5421. doi: 10.3390/ijerph19095421

42. Moyer CA, Mustafa A. Drivers and deterrents of facility delivery in sub-Saharan Africa: a systematic review. Reprod Health. (2013) 10:40. doi: 10.1186/1742-4755-10-40

43. Yaya S, Zegeye B, Ahinkorah BO, Seidu AA, Ameyaw EK, Adjei NK, et al. Predictors of skilled birth attendance among married women in Cameroon: further analysis of 2018 Cameroon demographic and health survey. Reprod Health. (2021) 18(1):70. doi: 10.1186/s12978-021-01124-9

44. Nyongesa C, Xu X, Hall JJ, Macharia WM, Yego F, Hall B. Factors influencing choice of skilled birth attendance at ANC: evidence from the Kenya demographic health survey. BMC Pregnancy Childbirth. (2018) 18(1):88. doi: 10.1186/s12884-018-1727-z

45. Bain LE, Aboagye RG, Malunga G, Amu H, Dowou RK, Saah FI, et al. Individual and contextual factors associated with maternal healthcare utilisation in Mali: a cross-sectional study using demographic and health survey data. BMJ Open. (2022) 12(2):e057681. doi: 10.1136/bmjopen-2021-057681

46. Amponsah E, Fusheini A, Adam A. Influence of information, education and communication on prenatal and skilled delivery in the Tano North District, Ghana: a cross-sectional study. Heliyon. (2021) 7(6):e07245. doi: 10.1016/j.heliyon.2021.e07245

47. Tsawe M, Sathiya Susuman A. Factors associated with the upsurge in the use of delivery care services in Sierra Leone. Public Health. (2020) 180:74–81. doi: 10.1016/j.puhe.2019.11.002

48. Wilunda C, Quaglio G, Putoto G, Takahashi R, Calia F, Abebe D, et al. Determinants of utilisation of antenatal care and skilled birth attendant at delivery in South West Shoa zone, Ethiopia: a cross sectional study. Reprod Health. (2015) 12:74. doi: 10.1186/s12978-015-0067-y

49. Yaya S, Bishwajit G, Shah V. Wealth, education and urban-rural inequality and maternal healthcare service usage in Malawi. BMJ Glob Health. (2016) 1(2):e000085. doi: 10.1136/bmjgh-2016-000085

50. Njuguna J, Kamau N, Muruka C. Impact of free delivery policy on utilization of maternal health services in county referral hospitals in Kenya. BMC Health Serv Res. (2017) 17(1):429. doi: 10.1186/s12913-017-2376-z

51. Ministry of Health GoK. 2018 Kenya Household Health Expenditure and Utilization Survey. Nairobi: Government of Kenya (2018).

52. Ilinca S, Di Giorgio L, Salari P, Chuma J. Socio-economic inequality and inequity in use of health care services in Kenya: evidence from the fourth Kenya household health expenditure and utilization survey. Int J Equity Health. (2019) 18(1):196. doi: 10.1186/s12939-019-1106-z

53. McIntyre D, Thiede M, Dahlgren G, Whitehead M. What are the economic consequences for households of illness and of paying for health care in low- and middle-income country contexts? Soc Sci Med. (2006) 62(4):858–65. doi: 10.1016/j.socscimed.2005.07.001



OPS/images/fgwh-05-1426264-t002.jpg
2019 (n = 3,846)

Frequency | %

Variables

Place of residence

2021 (n =5,928)

Frequency | %

NK

EK

CK

SK.

CKK

WK

NS

cs

Mother's age at birth’

<20

21-30

31-40

41-50

>50

Education level

Primary or less

Secondary or more

Marital status

Married/Cohabiting

Unmarried

Religion

Catholic

Seventh-Day Adventist

Protestant

Roho Church

Other

ANC visits

<4

24

CHW visitation

Yes

No

Wealth tertile

Poor

Middle

Rich

Parity

1

2-3

4+

*Dashes demonstrate data that was not collected in the 2019 survey.





OPS/images/fgwh-05-1426264-t001.jpg
Sub-county

Lwala intervention implementation

Rongo North Kamagambo 2007 X x
East Kamagambo 2018 X P
South Kamagambo 2019 X X
Central Kamagambo 2021 (post-survey) X X
Awendo North Sakwa 2022 X
Central Sakwa 2022 X
Uriri Central Comparison X X
West Kanyamkago Comparison X X

“Survey was conducted as part of previous work.

b«X" marks survey timepoint.





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Factors associated with facility childbirth and skilled birth attendance in Migori County, Kenya and the effect of Lwala Community Alliance intervention: a cross-sectional assessment from the 2019 and 2021 Lwala household surveys

		Introduction



		Methods



		Study design



		Study setting



		Sampling and survey



		Statistical analysis



		Ethical approval











		Results



		Demographics



		Facility childbirth



		Skilled birth attendance











		Discussion



		Strengths and limitations











		Conclusions



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher's note



		References



















OPS/images/cover.jpg
& frontiers | Frontiers ciosat womers Heattn

Factors associated with facility childbirth and
skilled birth attendance in Migori County,
Kenya and the effect of Lwala Community

Alliance intervention: a cross-sectional
assessment from the 2019 and 2021 Lwala
household surveys









OPS/images/crossmark.jpg
(®) Check for updates.





OPS/images/fgwh-05-1426264-g001.jpg
Migori County Surveyed Wards

101234km
wiy






OPS/images/fgwh-05-1426264-t004.jpg
Skilled birth attendance

Yes (n = 3,064) No (n = 342) Yes (n = 5,684) No (n = 244)

Variables n (%) 95% ClI n (%) 95% ClI n (%) 95% CI n (%) 95% Cl
Overall 3,064 (90.0) 342 (10.0) 5,684 (95.9) 95.3-96.4 244 (41) 36-47

Place of residence

NK 148 (95.5) 93.6-96.4 7 (45) 3.6-64 717 (98.2) 97.0-99.0 13 (1.8)

EK 401 (893) 857915 18 (107) 85143 731 (977) 96.4-986 17 23)

SK 813 (874) 861-919 117 (126) 81139 705 (9538) 941-970 3142)

K 928 (95.2) 908978 47 (48) ¥ 705 (96.4) 948975 28 (3.6)

CKK 402 (88.9) 85.1-89.4 50 (11.1) 106-14.9 687 (94.5) 92.6-959 40 (5.5)

‘WK 372 (83.6) 79.9-86.8 73 (16.4) 132-20.1 705 (91.6) 89.4-933 65 (8.4)

Ns - - - - 725 (957) 939-969 33 (44)

cs - - - - 664 (975) 96.0-98.4 17 25)

Mother's age

<20 - - - - 1,168 (96.4) 952973 44 (3.6)

21-30 - - - - 3,262 (96.5) 95.8-97.1 118 (3.5)

31-40 - - - - 996 (94.7) 93.1-95.9 56 (5.3) .1-6.
41-50 - = = B 174 (89.7) 845933 20 (10.3) 67-155
>50 - - - - 84(933) 859970 6(67) 30141
Education level

Primary or less | Le76857) | sa1s72 | 280(43) | 128159 | 2946(942) | 933950 | 181(58) | 5
Secondary ormore | 1386 (95.7) | 945966 | 62(43) | 3455 | 2738(978) | 97192 | @23 | 1829
Marital status

Married/Cohabiting | 2401 (90.9) | 897-919 | 241(91) | 81103 | 5039(9%2) | 95697 | 20038 |
Unmarried | 6268 | s2890 | 100032 | | 645936 | 915952 | 4464 |

Religion

Catholic 471 913) 885-93.4 45 (87) 66115 895 (967) 953-976 31.64)

7th-Day Adventist 1,243 (92.8) 91.3-94.1 96 (72) 5.9-8.7 2,325 (97.1) 96.3-97.7 70 (2.9)

Protestant 687 (873) 848894 100 (12.7) 106152 1,157 (95.2) 939-963 58 (48)

Roho Church 481 (8638) 83.7-89.4 73 (131) 106163 936 (937) 920950 63 (63)

Other 141 (88.1) 821-923 19 (119) 7.7-179 371 (944) 916-963 22 (56)

ANC visits

< | 919(865) | 844884 | 148035 | 116156 | L8OL8) | 90192 | 101(82) | 6899
>4 | 208 021) | 909931 | 175(9) | 6991 | 4556(97.0) | 94974 | 143(0) | 2636
CHW visitation

Yes | = [ = [ = | = | 2051963) | 954970 | 7937 | 3046
No | = [ = [ = | = | 25073) | 946986 | 87 | 1454
Wealth tertile

Poor 953 (83.4) 81.1-854 190 (16.6) 14.6-189 1,857 (94.4) 93.3-95.3 110 (5.6) 4.7-6.7
Middle 1,001 (90.9) 89.1-925 100 (9.1) 75109 1,889 (95.7) 947-965 85 (43) 3553
Rich 1,090 (95.5) 94296 | 51(45) 3458 1912(976) | 968981 48 (25) 1932
Parity

1 - - - = 1,792 (97.0) 96.1-97.7 56 (3.0)

23 - - - - 251796.2) 95.4-969 938)

ar = - - = 1196(93.1) 915943 89(69)

‘Prevalence of skilled birth attendance by explanatory variable across 2019 and 2021 datasets.
PDashes demonstrate data that was not collected in the 2019 survey.





OPS/images/logo.jpg
& frontiers | Frontiers in Global Women's Health





OPS/images/fgwh-05-1426264-t003.jpg
2019
Facility (n = 2,244) Home (n = 356) Facility (n = 5,544) Home (n = 248)

Variables n (%) 95% CI n (%) 95% Cl n (%) 95% ClI n (%) 95% ClI
Overall 2,244 (86.3) 3% (137) | 124-151 5,496 (95.7) 246 (43)

Place of residence

NK 120 (938) 850-969 863) 31120 684 (97.9) 965-987 15 22) 13-35
EK 26 621) | 770863 | 47079 | 137230 701 (97.1) 955981 | 2129) | 1944
CK 736 (94.0) 92.1-955 47 (6.0) 45-7.9 732 (96.6) 95.0-97.7 26 (3.4) 2.3-50
SK 581 (83.1) 802-857 18 (169) | 143-198 678 (95.5) 937-968 32 (45) 3263
CKK 291 (83.) 788-863 59069 | 133212 667 (94.1) 921-956 42(59) 1479
WK 300 (79.6) 75.2-834 77 (20.4) 16.6-24.8 699 (92.1) 89.9-93.8 60 (7.9) 62-10.1
Ns - = = = 716 (95.3) 936-966 35 (47) 3464
cs = = - = 667 (97.5) 96.0-98.5 17 (25) 1.5-40
Mother's age at birth

<20 - - - - 1,118 (96.0) 947-97.0 47 (4.0) 3053
21-30 - = - | e 3,166 (96.5) 958-97.0 116 (3.5) 3.0-42
31-40 - = - i 968 (94.6) 93.1-95.9 55 (5.4) 4.1-69
4150 - - - - 165 (88.7) 833925 21 (13) 75-167
>50 - - - - 79 (919) 838-96.1 781) 39-162
Education level

Primary or less | 1236807) | 786826 | 296 (193) 174214 | 2878041 | 932949 | 18069 | 5168
Secondary ormore | 1,008 (94.4) | 928956 | 60 (56) 4472 | 2666(975) | 969980 | 6825 | 2031
Marital status

Married/Cohabiting | 1,753 (87.4) | 859888 | 252 (126) 2141 | 4920061 | 955966 | 200(39) | 3445
Unmarried | a0®25) | 792853 | 104075 147208 | 624(929) | 906946 | 4801 | 5494
Religion

Catholic 347 (883) 847-911 16 (117) 89153 871 (96.0) 945-97.1 36 (4.0) 2954
7th-Day Adventist 915 (904) 88.4-92.1 97 (9:6) 79-116 2286 (97.0) 963-976 70 (3.0) 2437
Protestant 488 (83.0) 79.7-858 100 (17.0) | 142-203 1,127 (95.3) 94.0-96.4 55 (4.7) 3.6-60
Roho Church 363 (814) 77.5-847 83 (186) 153-225 898 (932) 914946 66 (6.8) 5486
Other 102 (83.6) 75.9-892 20 (16.4) 108241 362 (945) 917-96.4 21 5.5) 3683
ANC visits

<« |72 [ 79284 [ 157080 156208 | 1090(907) | 889922 | 11203 | 78111
>4 |49 ®92) | 876906 | 179(108) 94-124 | 4454(97.0) | 965975 | 136(0) | 2535
CHW visitation

Yes [ - [ - [ - - | 1006 | 952969 | s039) | 3148
No | - | - | - - | 2068 | 939983 | 9G2) | 1761
Wealth Tertile

Poor 709 (783) 75.4-808 197 21.7) 192246 1,819 (93.9) 928-949 118 (61) 5172
Middle 736 (87.9) 855-900 101 12.1) 100-145 1,834 (95.6) 946-96.4 85 (4.4) 3654
Rich 786 (93.5) 91.6-94.9 55(65) | 5084 1,865 (97.7) 96.9-98.3 44 (23) 17251
Parity

1 - - - | - 1,719 (96.9) 960-976 55 (3.1) 2440
23 - - - - 2437959 951-9.6 103(4.1) 3449
ar E - E = 1161(93.0) 914-942 88(7.1) 5886

“Prevalence of facility vs. home childbirths by explanatory variable across the 2019 and 2021 datasets.
®Dashes demonstrate data that was not collected in the 2019 survey.





OPS/images/fgwh-05-1426264-t006.jpg
APR (95% Cl) p-value

Variable

Intervention ward

Post Intervention

Intervention wards post intervention®

098 (096-1.00) 0.078
1.02 (1.01-1.04) 0.007
1.05 (1.03-1.08) <0.001

‘Coefficients and 95% confidence intervals from a DD regression model in which
“Intervention Ward” is an indicator for whether the ward was selected for the Lwals
Intervention and “Post Intervention” is an indicator for time periods after Lwala
Intervention was implemented. The coefficient of interest is the interaction term on
intervention wards and post intervention, which measures the change in SBA in wards
that implemented Lwala intervention to wards that did not, adjusted for education level,
marital status, religion, ANC, and wealth tertile.

bAPR is adjusted prevalence ratio.
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Secondary or more REF 1.02 (1.00-1.03)

Marital status

Married/Cohabiting REF 1.05 (1.03-1.06)

Unmarried 0.97 (0.96-0.99) 1.06 (1.02-1.09)

Religion

Catholic 1.02 (0.99-1.05) 1.03 (1.01-1.07)

Seventh-Day Adventist 101 (0.99-1.04) 1.03 (1.02-1.05)

Protestant 1.00 (0.97-1.03) 1.07 (1.04-1.11)

Roho Church 099 (097-1.02) 1.06 (1.02-1.10)

Other REF 1.05 (0.98-1.12)

ANC visits

< REF 1.04 (101-107)

>4 1.04 (1.03-1.06) 1.05 (1.03-1.06)

Wealth tertile

Poor REF REF 1.09 (1.06-1.12) <0.001
Middle 102 (1.01-1.04) 0.001 1.04 (1.02-1.06) 0.001
Rich 103 (1.02-1.05) <0.001 1.01(0.99-1.03) 0122

*Explanatory variables associated with skilled birth attendance according to the generalized linear model (APR is adjusted prevalence ratio)
“Trend Prevalence Ratios are adjusted statistics demonstrating change over time in skilled birth attendance for each explanatory variable.
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