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Socio-Demographic Determinants of eCHIS Utilization for Maternal Health Services among Lactating Mothers in Muhoroni, Kisumu County, Kenya.

ABSTRACT
Background: Maternal mortality remains disproportionately high in sub-Saharan Africa. Kenya continues to face significant challenges in antenatal and postnatal care uptake. To address this, the Ministry of Health piloted the electronic Community Health Information System (eCHIS) in Muhoroni Sub-County. eCHIS supports community health service delivery through data collection, referral tracking and health education. However, limited evidence exists on how socio-demographic factors influence eCHIS utilization and maternal health service uptake.
Aim: To determine the socio-demographic factors associated with eCHIS utilization in enhancing uptake of antenatal (ANC), skilled delivery and postnatal care (PNC) services.
Methods: This study employed a cross-sectional descriptive design. A total of 398 lactating mothers with children under six months, whose pregnancies were registered in eCHIS and followed through to postnatal care, were included. Both purposive and simple random sampling techniques were applied, with participants first identified from the eCHIS registry and then randomly selected to form the final sample. Quantitative data were collected using structured electronic questionnaires and analyzed with SPSS v25. Regression analysis and structural equation modeling (SEM) were employed to assess associations between socio-demographic factors and uptake of ANC, skilled delivery and PNC services.
[bookmark: _GoBack]Results: Education and age significantly influenced service uptake. Higher education was associated with increased antenatal, skilled delivery, and postnatal care utilization (P=0.010). Age was significant (P=0.003); adolescent (15–19) and older mothers (35–49) recorded reduced uptake compared to women aged 20–34. Marital status was not statistically significant (P=0.110). SEM showed socio-demographic factors predicted eCHIS utilization (β=0.273, p<0.01), which mediated their effect on maternal health service uptake. R² values indicated moderate explanatory power (41.2% variance explained for eCHIS utilization; 42.8% for service uptake).
Conclusion: Socio-demographic factors, particularly education and age, influence ANC, Skilled delivery and PNC service uptake through eCHIS. Tailoring digital health interventions to these profiles, strengthening maternal health literacy, and implementing age-sensitive outreach are essential to maximize eCHIS impact and improve maternal outcomes in resource-limited settings. These findings inform the development of evidence-based digital health policies that promote equitable maternal health service delivery.
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1. Introduction
Maternal mortality remains a persistent global challenge, with 99% of maternal deaths occurring in low- and middle-income countries1. Kenya’s maternal mortality ratio stands at 355 per 100,000 live births, with Kisumu County recording higher rates (497 per 100,000) 2 .In Muhoroni Sub-County, only 52.7% of women attend at least four antenatal care (ANC) visits, well below national targets2.
The Kenyan Ministry of Health piloted the electronic Community Health Information System (eCHIS) to digitize service delivery at the community level. While eCHIS promises to improve uptake of maternal services, socio-demographic determinants such as age, education, and marital status may influence utilization. This study assessed how socio-demographic factors affect maternal health service uptake through eCHIS in Muhoroni Sub-County.
2. Methodology
2.1 Study design
The study employed a cross-sectional design, incorporating quantitative data collection (structured questionnaires) techniques. The design was deemed suitable as it enhanced the dependability, precision, and data acquisition procedure for the variables gathered in the community setting. The intervening variable of the study was electronic community health system, independent variables being sociodemographic factors and health system factors, while the dependent variable was the adoption of services for maternal health like antenatal care, skilled deliveries, and postnatal care. 
2.2 Study Area
The study area was Muhoroni Sub-County in Kisumu County, purposefully selected, as it was the first region to pilot an electronic community health information system and had low ANC coverage as compared to other sub-counties. 



2.3 Study Population
The study population comprised of lactating mothers with children under six months residing in Muhoroni Sub-County, Kisumu County, whose pregnancies were registered by Community Health Promoters (CHPs) during the implementation of the electronic Community Health Information System (eCHIS) between July to December 2023. This population was chosen to assess how the utilization of eCHIS influenced the adoption of maternal health services such as antenatal care, skilled delivery, and postnatal care within the sub-county.
2.4 Sample size determination
The number of sample respondents was calculated using Yamane’s formula for the known population with a population of 75,000, a confidence interval at 95 percent and setting the margin of error at 5 percent. This resulted in a sample size of 398. 

n = [(N)] / [(1 + N (e) 2)]  
n = [(75000)] / [(1 + 75000 (0.05)2)]  
n = 398 
2.5 Sampling Technique
In this study, both probability and non-probability sampling techniques were applied to ensure adequate representation of the target population. Initially, a non-probability purposive sampling technique was used to develop the sampling frame by identifying lactating mothers with children under six months whose pregnancies had been registered by Community Health Promoters (CHPs) using eCHIS between July and December 2023. This focused approach ensured that only eligible participants relevant to the study objectives were included. Once this sampling frame was established, a probability-based simple random sampling technique was employed to select the final sample of 398 participants using Excel’s RAND () function. This is due to its simplicity of implementation and the fact that it eliminated any possibility of bias or confounding variables that could result from population stratification.  Using Excel’s RAND () function, random numbers were assigned to each individual in the sampling frame, duplicates were removed, and the first 398 unique entries from the sorted list were selected. This approach ensured randomness and minimized selection bias, making the sample representative of the larger population.
2.6 Data Collection Method and Instrument
The primary instrument of data collection was a structured questionnaire aligned with the study’s objectives and variables. The questionnaire was developed by the author and administered in electronic format using mobile devices to enhance data accuracy. Eligible participants self-administered the tool on mobile devices, with the research assistants available to offer guidance. These assistants, with the help of CHPs, identified and visited eligible participants—lactating mothers with children under six months living in Muhoroni Sub-County. 
For this study, eCHIS utilization was operationally defined as the use of the system by CHPs for maternal health-related functions, including pregnancy registration, data entry, ANC referral tracking, follow-up visits, and health education. Utilization was measured through the completeness of records and the frequency of engagement during ANC, delivery, and postnatal periods. This operationalization allowed assessment of both the functionality of eCHIS and its contribution to maternal health service uptake.
2.7 Validity and Reliability
Validity and reliability were ensured through a series of well-structured procedures. To establish validity, a pilot study involving 10% of the target population (n=40) was conducted in Nyando Sub-County—a site with similar characteristics to the study area and where eCHIS was implemented concurrently with Muhoroni Sub-County. This site was not part of the main study. Feedback from this pre-test was used to refine and improve the instrument. Additionally, the questionnaire was reviewed and validated by the university supervisor to ensure it accurately captured the study's objectives and content. For reliability, the instrument’s internal consistency was tested using Cronbach’s Alpha, yielding a reliability coefficient (α= 0.89), which indicated good/acceptable internal consistency and suitability for the main study. The data collection tool was carefully designed to maintain consistency and research assistants were trained on standardized procedures for administering the questionnaire. The lead investigator supervised the entire data collection process to minimize errors and ensure consistent application of the methods across all respondents.
2.8 Inclusion and Exclusion Criteria
Inclusion criteria required that participants had lived in the study area during the eCHIS implementation period (2022–2023), a period in which eCHIS pilot took place, had children under six months, and provided informed consent. Exclusion criteria applied to mothers who were mentally or critically ill, did not consent to participate, or whose pregnancies had not been registered through the eCHIS program.
2.9 Data Analysis
Data analysis in the study involved both data entry and statistical evaluation using Microsoft Excel and SPSS version 25. After cleaning and verifying the quantitative data collected through structured questionnaires, descriptive statistics such as frequencies, means, and standard deviations were used to summarize respondent characteristics and key variables. Relationships between independent variables (socio-demographic and health system factors) and the dependent variable (adoption of maternal health services) were tested using linear regression analysis to determine the strength and significance of associations. Results were presented in the form of tables, charts, and graphs to facilitate interpretation and support conclusions.
2.10 Ethical Consideration
The study received ethical approval from the Mount Kenya University Ethical Review Committee under protocol number MKU/ERC/2419. To ensure confidentiality, all participants' personal information was anonymized and securely stored. During data collection, respondents were assigned unique identification codes instead of using names or identifiable details. The electronic questionnaires were password-protected, and access to data was limited to the principal investigator and authorized research assistants. Participants were also informed of their rights, including voluntary participation and the freedom to withdraw at any time without penalty, ensuring adherence to ethical standards throughout the research process.
3.0 RESULTS
3.1 Response Rate
Out of a total sample size of 398, there were 392 responses, resulting in a response rate of 98.4%. 
3.2 Socio-demographic characteristics of study respondents
The 392 respondents' age distribution data was varied across different categories. Consequently, the 20-24 age group made up the majority of the study's responders while above 45 were the least (Table 1).
Table 1. Age Distribution
	Age
	Frequency
	Percentage (%)

	15-19
	50
	12.8

	20-24
	109
	27.8

	25-29
	102
	26.0

	30-34
	76
	19.4

	35-39
	36
	9.2

	40-44
	18
	4.6

	Above 45
	1
	0.3

	Total
	392
	100




The education levels of the study participants are summarized in frequencies and percentages (Table 2). The largest group comprised respondents with incomplete primary education (27.6%), followed by those with incomplete secondary education (23.0%). In contrast, only 1.0% reported no formal schooling, representing the smallest group. Overall, a notable proportion of participants had not completed primary or secondary education, which may limit their access to health services and information.





Table 2. Education level
	Completion Status \ Education Level
	No Formal School
	Primary
	Secondary
	Tertiary
	Total

	Complete
	0 (0.0%)
	76 (19.4%)
	79 (20.2%)
	27 (6.9%)
	182 (46.4%)

	Incomplete
	4 (1.0%)
	108 (27.6%)
	90 (23.6%)
	8 (2.0%)
	210 (53.6%)

	Total
	4 (1.0%)
	184 (46.9%)
	169 (43.1%)
	35 (8.9%)
	392 (100%)


The marital status of the 392 respondents is presented (Table 2). The majority were married (80.9%), while smaller proportions were single (14.8%), widowed (2.0%), separated (1.0%), divorced (0.8%), or cohabiting (0.5%). This indicates that most participants were in husband-headed marital relationships.
Figure 1. Marital Status
[image: ]
The analysis of socio-demographic factors revealed that education had the highest mean score (M = 3.73, SD = 1.32) and was significantly associated with maternal health service uptake (p = 0.010). Age distribution ranked second (M = 2.99, SD = 1.35) and also showed a statistically significant association (p = 0.003). Marital status had the lowest mean score (M = 2.79, SD = 0.88) and was not statistically significant (P = 0.110). These findings suggest that education and age are stronger predictors of maternal health service utilization compared to marital status (Table 3).
[bookmark: _Toc170202953]Table 3.  Association of Socio-Demographic Factors with Maternal Health Service Uptake 
	No
	Item
	Mean
	Std. Deviation
	Rank
	P-value

	1
	Age distribution
	2.99
	1.345
	2
	.003

	2
	Level of education
	3.73
	1.320
	1
	.010

	3
	Marital status 
	2.79
	0.882
	3
	.110


*“Mean” shows the average influence score of each socio-demographic factor on maternal health service uptake, with higher values indicating stronger influence.
The structural equation modeling (SEM) results showed that socio-demographic factors were significant predictors of eCHIS utilization (β = 0.273, p < 0.01), which in turn mediated their effect on maternal health service uptake. The model explained 41.2% of the variance in eCHIS utilization (R² = 0.412) and 42.8% of the variance in maternal service uptake (R² = 0.428), reflecting moderate explanatory power. When smartphone use was introduced as a moderator, the interaction between socio-demographic factors and smartphone access was significant (β = 0.142, P = 0.029), amplifying the positive effect of socio-demographic characteristics on eCHIS utilization. This adjustment improved the model’s predictive strength, with the R² increasing to 0.449.
4. DISCUSSION
Education emerged as the strongest predictor of maternal healthcare adoption, with a statistically significant association (P = 0.010). Women with lower levels of education, particularly those who did not complete primary or secondary school, were less likely to access antenatal care (ANC) and other maternal health services. A recent study in Nigeria similarly found that maternal education was a key determinant of both partial and adequate utilization of maternal health services3 .Moreover, evidence from Ethiopia highlights that women with no formal education are more likely to delay ANC booking compared to their educated counterparts4. These findings collectively demonstrate the critical importance of education as a lever for improving maternal health outcomes, thereby underscoring the need for targeted interventions aimed at increasing health literacy and addressing barriers to education in rural and peri-urban communities. Complementary evidence from Rwanda showed that community health workers’ socio-demographic characteristics, particularly education level, significantly influenced maternal health service uptake5. This highlights the dual importance of both user and provider education profiles in shaping effective maternal health interventions.
Age was found to be the second most influential socio-demographic factor affecting maternal health service utilization. The majority of respondents were aged 20–29 years, which aligns with evidence showing that women in this age group are more likely to access antenatal and maternal services due to their reproductive capacity and greater awareness of health needs. Similar findings have been reported in Kenya, where women in their prime reproductive years were significantly more likely to utilize maternal health services6, as well as in broader analyses emphasizing age-related differences in service uptake across low- and middle-income countries7.
However, both younger mothers (15–19 years) and older mothers (35–49 years) were less likely to seek continuous maternal health services. Recent evidence from Ethiopia highlights significant age-related inequalities in the continuum of maternal and child health service utilization, with younger mothers constrained by limited access, stigma, and low health literacy, and older mothers facing elevated risks due to pre-existing conditions and pregnancy-related complications8. Similarly, adolescent (< 20 years) and advanced maternal age (> 35 years) pregnancies carry adverse risks and warrant a critical review in low- and middle-income countries9. These findings underscore the need for age-sensitive interventions that target vulnerable groups—particularly adolescent and older mothers—to promote timely and sustained uptake of maternal health services.
Marital status was found to have the least influence on maternal health service utilization in this study, statistically insignificant. Despite its weaker association, marital status remains an important socio-demographic factor influencing health-seeking behaviors. Married women have often been shown to access antenatal and maternal health services more frequently, particularly when combined with higher education and socioeconomic status3. This may be due to the support—financial, social, and emotional—provided within marital unions, which facilitates healthcare utilization. However, contrasting findings from a recent study in the pastoralist communities of Marsabit County, Kenya, found that marital status was not significantly associated with utilization of antenatal care, health facility delivery, or postnatal care10. These findings highlight the complex role of marital status, suggesting that while it may not have shown statistical significance in this study, it still intersects with other socio-cultural and economic factors that influence maternal health outcomes.
The structural equation modeling (SEM) results demonstrated that socio-demographic factors are critical determinants of eCHIS utilization, which in turn strongly predicts maternal health service uptake. Specifically, characteristics such as education and age significantly influenced eCHIS use, with smartphone access amplifying this effect. This aligns with recent evidence showing that mobile and digital health tools enhance maternal health engagement, particularly among individuals with higher education and digital literacy11. Furthermore, mediation analysis confirmed that eCHIS acts as a key pathway linking individual determinants to improved maternal health service uptake, underscoring its role in translating enabling conditions into behavior change. The moderate explanatory power of the model (R² = 0.428 for maternal health uptake) suggests that while eCHIS utilization explains a substantial proportion of variance, other contextual and unmeasured factors, such as cultural norms and health worker engagement, may also influence uptake. These results reinforce the importance of integrating mobile health innovations within supportive health systems and tailoring interventions to user characteristics to maximize impact12.
5. CONCLUSION
This study demonstrated that socio-demographic factors, particularly education and age, are significant determinants of maternal health service uptake in Muhoroni Sub-County, with their influence mediated through the use of eCHIS. Education emerged as the strongest predictor, highlighting the critical role of maternal health literacy in shaping health-seeking behaviors, while age revealed unique vulnerabilities among adolescent and older mothers. Although marital status was not statistically significant, it remains an important contextual factor in maternal health. SEM results further confirmed that eCHIS utilization acts as a key pathway through which socio-demographic attributes translate into improved uptake of antenatal care, facility-based deliveries, and postnatal visits. Importantly, smartphone access amplified the influence of socio-demographic factors on eCHIS use, reinforcing the role of mobile technology in enhancing engagement with digital health interventions.  Overall, these findings underscore the potential of eCHIS as a scalable innovation for improving maternal health outcomes when combined with enabling socio-demographic conditions and technological access. To maximize this potential, interventions should prioritize strengthening maternal health literacy through targeted education programs, develop tailored approaches to address the barriers faced by adolescents and older mothers, and integrate eCHIS within broader health system strengthening efforts.
6. LIMITATIONS OF THE STUDY
This study was conducted exclusively in Muhoroni Sub-County, Kisumu County, where the eCHIS was piloted. As such, the findings may not be fully generalizable to other regions that have different socio-cultural contexts, health-seeking behaviors, or health system structures. Furthermore, the study primarily examined socio-demographic characteristics such as age, education, and marital status. Other potentially important determinants including household income, cultural practices, geographical access were not assessed. The omission of these factors may have limited the explanatory power of the model, utilization of maternal health services is often shaped by a wider range of social, economic, and systemic influences.
Consent
All authors declare that written informed consent was obtained from all study participants prior to data collection. Participants were informed about the study objectives, procedures, potential risks, and anticipated benefits before giving consent. To ensure confidentiality, no personal identifiers were collected; instead, participants were assigned unique identification codes. Data were stored securely in password-protected electronic files accessible only to the principal investigator. Participation was entirely voluntary, and participants retained the right to withdraw from the study at any stage without penalty. A copy of the signed consent forms is available for review by the Editorial Office, Chief Editor, or Editorial Board members of this journal upon request.
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