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ABSTRACT 
	Background: Maternal and neonatal mortality remains high in arid and semi-arid regions of Kenya, with Isiolo County reporting maternal mortality of 790 per 100,000 live births. Weak community referral systems and health system constraints limit timely access to skilled care. Frontline health workers (FHWs) are critical in linking communities to facilities, yet evidence on effective referral strategies and health system factors remains limited. 
Methodology: The study employed a pretest–posttest quasi-experimental mixed-methods design involving 260 frontline health workers, with 130 participants in the intervention arm and 130 in the control arm, followed from baseline to end line. The intervention consisted of a structured training package focused on maternal and neonatal danger sign recognition, referral protocols, emergency preparedness, and the use of digital and feedback-based referral tools. Quantitative data were collected using structured questionnaires at baseline and endline, while qualitative data were obtained through key informant interviews and focus group discussions. Data was analysed using SPSS version 26 with descriptive statistics, Chi-square, Fisher’s exact tests, logistic regression, and McNemar tests.
Results: At baseline, high referral knowledge was reported by 28.0% of control and 20.8% of intervention respondents. At endline, this increased to 28.5% and 40.4%, respectively. Significant associations with referral uptake in the intervention group included establishment of web portals and inventory systems (p=0.046), reception of counter-referral feedback (p=0.024), and training on preparedness and response to maternal and neonatal emergencies (p=0.017). Significant health system factors included integrated emergency preparedness (p=0.047), emergency care training (p=0.027), and availability of client rights complaint registers (p=0.043). Transport infrastructure was significant in the control group (p=0.018). Training FHWs increased referral uptake (OR=1.377, p=0.031).
Conclusion: Training FHWs improves referral knowledge and utilisation. Strengthening digital tools, feedback mechanisms, emergency preparedness, and supportive health systems is essential for reducing preventable deaths.
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1. INTRODUCTION 
Maternal and neonatal health (MNH) remains a paramount global priority within the framework of the Sustainable Development Goals (SDGs). Despite international interventions, preventable deaths during pregnancy and childbirth continue to be disproportionately high in resource-limited settings. Recent data from the World Health Organisation (2023) indicates that approximately 287,000 women died from pregnancy-related complications globally in a single year, with sub-Saharan Africa accounting for a staggering 70% of these fatalities. Similarly, neonatal mortality remains high, with the first twenty-eight days of life being the most vulnerable period for child survival. In Kenya, the national maternal mortality ratio stands at 342 deaths per 100,000 live births (Kenya Demographic and Health Survey [KDHS], 2023). While this represents progress, it remains significantly above the SDG target of 70 per 100,000 live births by 2030, necessitating urgent health system strengthening. High levels of maternal mortality are a health and developmental concern, as it is an indicator not only of the health of women but also of the status of the health care system in a country. This issue is because maternal death is a representation of a large number of other women who experience morbidity (Samuel et al., 2025).  The leading causes of maternal mortality are postpartum haemorrhage, hypertensive disease, and puerperal sepsis. There are also delays in seeking health care and evacuation to a hospital in complicated cases due to cultural seeking behaviours, long distances, and the problem of transportation (Onambele et al., 2022; Diallo et al., 2020).
The situation is particularly dire in Isiolo County, an Arid and Semi-Arid Land (ASAL) region characterised by unique geographical and structural challenges. Isiolo reports maternal mortality rates as high as 790 per 100,000 live births, more than double the national average, while neonatal mortality continues to threaten local development (KDHS, 2023; Ministry of Health [MoH], 2020). These outcomes are exacerbated by a complex interplay of weak health infrastructure, vast distances to secondary care, dispersed pastoralist populations, and seasonal insecurity. Furthermore, entrenched sociocultural norms often limit women’s autonomy in seeking skilled birth attendance. In such contexts, the functionality of the community-based referral system is not merely a logistical requirement but a life-saving necessity. Frontline Health Workers (FHWs), recently rebranded and formalised as Community Health Promoters (CHPs) under the Primary Healthcare Act (2023), serve as the critical link between these remote households and formal medical facilities (Bwana, 2024)
One primary focus of this research is identifying the existing strategies used by FHWs to enhance referral systems at the community level. In Isiolo, the transition toward digital health interventions has introduced innovative mechanisms for tracking expectant mothers. Recent evidence suggests that mHealth platforms and SMS-based alert systems are being piloted to bridge communication gaps between CHPs and sub-county hospitals (Ochieng et al., 2024). Additionally, the use of standardised community referral slips and "mother booths" has been adopted to formalise the handover of patients. Community dialogue and "barazas" remain essential strategies for improving referral uptake by addressing cultural hesitations. However, the consistent application of these strategies is often hampered by intermittent connectivity and the limited supply of physical referral tools. Understanding these localised strategies is vital to determining which interventions are scalable within the unique pastoralist dynamics of northern Kenya.
Furthermore, the effectiveness of FHWs is intrinsically tied to health system factors that either facilitate or obstruct the referral process. Research indicates that the "Three Delays" model remains highly relevant in Isiolo: delay in deciding to seek care, delay in reaching a facility, and delay in receiving adequate treatment (Masaba et al., 2022). Health system factors, such as the unavailability of functional ambulances, poor road networks, and a lack of essential commodities at Level 2 facilities, significantly undermine the efforts of FHWs. Moreover, the lack of structured feedback loops from receiving facilities back to the community health units creates a disconnect, where CHPs are often unaware of the outcomes of the patients they refer. Recent studies emphasise that without adequate supervision, consistent stipends, and a reliable supply chain for medical kits, the motivation and efficiency of frontline workers remain precarious (Kumar et al., 2021).
The rationale for this study stems from the urgent need to optimize these referral dynamics to reduce the mortality burden. While the national government has prioritised the formalisation of community health work, empirical data on how these systemic factors influence specific MNH outcomes in Isiolo remains scarce. There is a critical gap in understanding how the training of FHWs translates into improved referral compliance and neonatal survival in the county. This study seeks to generate context-specific evidence by evaluating how training interventions enhance the capacity of FHWs to recognise danger signs and facilitate timely movement to higher-level care.
By examining the strategies employed and the systemic barriers encountered, this research contributes to the broader discourse on health system strengthening. The findings will provide a roadmap for the Isiolo County Department of Health to design targeted capacity-building programs and logistical interventions. Ultimately, strengthening the linkage between community-level care and formal health systems is the most viable path toward achieving equitable maternal and neonatal health outcomes. This study provides an empirical basis for policy adjustments aimed at ensuring that every mother and newborn in Isiolo County, regardless of their proximity to a major town, has access to the life-saving care they deserve in resource-constrained environments.

2. Materials and methods 
2.1 Research Design
The study adopted a pretest–posttest quasi‑experimental design using a mixed‑methods approach to collect and analyse both quantitative and qualitative data, enabling evaluation of intervention effectiveness without full randomisation (Adeniyi et al., 2025). Mixed‑methods designs facilitate comprehensive understanding by combining numerical trends with contextual insights from participants’ lived experiences (Rana & Chimoriya, 2025; NIH mixed‑methods overview, 2023). This design allowed the researcher to compare outcomes between treatment and control groups while exploring how referral dynamics unfold in real‑world settings.

2.2 Study Variables

Show thinking
The investigation utilised a framework of variables categorised into independent, intervening, and dependent factors. The independent variables included socio-demographic factors such as age, educational level, employment status, and marital status, alongside baseline knowledge of maternal and neonatal health (MNH) referral mechanisms, attitudes, and existing health system factors.
The structured training of Frontline Health Workers (FHWs) on community strategies and referral protocols served as the intervening variable, implemented specifically to measure the effectiveness of capacity building on the referral mechanism. Finally, the dependent variable was the uptake of MNH services, which was operationally measured by the frequency of successful maternal referrals and the prevalence of maternal complications recorded at tier-one primary healthcare facilities.
2.3 Study Population and Criteria
The target population comprised all frontline health workers in Kenya, while the study population was limited to frontline health workers operating in Isiolo County. The study included FHWs who provided informed consent, participated in both baseline and endline surveys, and had resided in the county for at least one year. Frontline health workers who were unavailable during the recruitment period or declined participation were excluded from the study.

2.4 Sampling Techniques and Sample Size
Isiolo County was purposively selected due to its high maternal mortality rates and frequent home deliveries. The study utilized cluster sampling, where the study population was divided into sub-groups (clusters) from which random sampling was performed. The sample size was determined using the Fleiss (1981) formula for two proportions. Based on an estimated 15% baseline referral rate and an expected 25% post-intervention rate, the calculation required 118 respondents per arm. After adding a 10% non-response buffer, the final sample size was 260 respondents (130 for the treatment arm and 130 for the control arm).


2.5 Research Instruments
3 
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The study utilised three primary research instruments to facilitate data triangulation and ensure a comprehensive understanding of the maternal health referral landscape. To capture quantitative data on existing referral strategies and specific health system factors, the researcher employed self-administered structured questionnaires featuring a mix of closed-ended and open-ended questions. These quantitative findings were complemented by qualitative insights gathered through Focus Group Discussion (FGD) guides, which allowed Frontline Health Workers to share their lived field experiences and the daily challenges they face in Isiolo County. Furthermore, Key Informant Interview (KII) guides were administered to ten facility-in-charges from Level 2 and Level 3 health centres to pinpoint the systemic bottlenecks and infrastructure gaps that affect service delivery. By integrating these three distinct tools, the study was able to validate findings across different levels of the healthcare system, providing a more reliable and nuanced perspective on community-based referral dynamics.
2.6 Validity and Reliability
Validity was enhanced by employing pre‑tested instruments and representative sampling to ensure measures accurately captured referral dynamics. Reliability was ensured through pilot testing and training of research assistants to standardise data collection, consistent with methodological recommendations for quasi‑experimental and mixed‑methods studies (Amboko et al., 2025).
2.7 Data Collection and Analysis
Quantitative data were collected by trained research assistants through questionnaires, while the lead researcher facilitated FGDs and KIIs to gather qualitative data. Quantitative data were cleaned, coded, and analysed using SPSS version 26. Descriptive statistics (percentages and frequencies) were used to summarise existing strategies (Objective 1). To address the health system factors (Objective 2), binary logistic regression was performed to check for associations between independent variables and the uptake of MNH services. Factors found significant in the univariate analysis were further subjected to multivariate logistic regression. Qualitative data were transcribed and analysed through thematic analysis, with results presented in narrative form to complement the quantitative findings.
2.8 Ethical Approval
Ethical approval of this study was granted by Kenyatta University Institutional Scientific and Ethics Review Committee (Approval number: PKU/2868/11991), and a data collection permit was sought from NACOSTI (License No: NACOSTI/P/24/32762). The study adhered to data privacy and confidentiality..



3. RESULTS and DISCUSSION

Table 3.1: Distribution of strategies being used to enhance referral systems 
	Variable
	Response
	Baseline(N=466)

	
	
	Frequency
	Percent

	Availability of the MoH referring tools in the facility 
	Yes
	281
	60.3%

	
	No
	185
	39.7%

	Establishment of e-health hubs in the county
	Yes
	183
	35.0%

	
	No
	303
	65.0%

	Establishment of web portals plus inventory
	Yes
	189
	40.6%

	
	No
	277
	59.4%

	Availability of call centers to support e-referrals
	Yes
	275
	59.0%

	
	No
	191
	41.0%

	[bookmark: _Hlk210300744]Trained on client exchange parameters from the county for e-referrals 
	Yes
	157
	33.7%

	
	No
	309
	66.3%

	[bookmark: _Hlk210300777]Outreaches and mission services on maternal and neonatal health in the county
	Yes
	296
	63.5%

	
	No
	170
	36.5%

	[bookmark: _Hlk210300847]Reception of Reverse (counter) referral and feedback information 
	Yes
	233
	50.0%

	
	No
	233
	50.0%

	Trained on preparedness and response to maternal and neonatal emergencies 
	Yes
	350
	75.1%

	
	No
	116
	24.9%





Table 3.2: Distribution of health system factors at baseline
	Variable
	Response
	Baseline(N=466)

	
	
	Frequency
	Percent

	[bookmark: _Hlk210301198]Facility equipped with an emergency operating procedure for maternal and neonatal health 
	Yes
	311
	66.7%

	
	No
	155
	33.3%

	[bookmark: _Hlk210301305]County fully equipped with ambulances & trained health personnel in emergency procedure
	Yes
	206
	44.2%

	
	No
	260
	55.8%

	[bookmark: _Hlk210301379]Availability of integrated emergency preparedness 
	Yes
	267
	57.3%

	
	No
	199
	42.7%

	Trained in emergency care 
	Yes
	368
	79.0%

	
	No
	98
	21.0%

	[bookmark: _Hlk210301748]Availability of latest referral guidelines & protocols from MoH
	Yes
	283
	60.7%

	
	No
	183
	39.3%

	[bookmark: _Hlk210301825]Awareness of any central command and coordination center 
	Yes
	215
	46.1%

	
	No
	251
	53.9%

	[bookmark: _Hlk210302380]Availability of client rights complaint register in the facility 
	Yes
	339
	72.7%

	
	No
	127
	27.3%

	[bookmark: _Hlk210302444]Availability of focal personnel for referral from level one (Community level)
	Yes
	314
	67.4%

	
	No
	152
	32.6%

	[bookmark: _Hlk210302517]Accessibility of e-referral guidelines 
	Yes
	261
	56.0%

	
	No
	205
	44.0%

	[bookmark: _Hlk210302553][bookmark: _Hlk210302585]Transport infrastructure within the county 
	Tarmac
	73
	15.7%

	
	Murram
	221
	47.4%

	
	Neither tarmacked nor murram
	172
	36.9%


[bookmark: _Toc215397448]
[bookmark: _Hlk183531151][bookmark: _Hlk210306646]Table 3.3: Association between strategies being used to enhance the referral system and referral mechanism 
	Variable 
	Response
	Referral mechanism 
	Statistical significance 

	
	
	Referred (94)
	Not referred (149)
	

	[bookmark: _Hlk210306678]Availability of MoH referring tools in the facility 
	Yes
	61(45.5%)
	73(54.5%)
	χ2=5.891
Df=1
P=0.015

	
	No
	33(30.3%)
	76(69.7%)
	

	Establishment of e-health hubs in the county
	Yes
	31(41.3%)
	44(58.7%)
	χ2=0.321
Df=1
P=0.571

	
	No
	63(37.5%)
	105(62.5%)
	

	Establishment of web portals plus inventory
	Yes
	38(40.0%)
	57(60.0%)
	χ2=0.114
Df=1
P=0.736

	
	No
	56(37.8%)
	92(62.2%)
	

	[bookmark: _Hlk210306695]Availability of call centers to support e-referrals
	Yes
	62(44.3%)
	78(55.7%)
	χ2=4.371
Df=1
P=0.037

	
	No
	32(31.1%)
	71(68.9%)
	

	Trained on client exchange parameters from county for e-referrals 
	Yes
	36(43.9%)
	46(56.1%)
	χ2=1.421
Df=1
P=0.233

	
	No
	58(36.0%)
	103(64.0%)
	

	Outreaches and mission services on maternal and neonatal health in the county
	Yes
	56(37.8%)
	92(62.2%)
	χ2=0.114
Df=1
P=0.736

	
	No
	38(50.0%
	57(60.0%)
	

	Reception of Reverse (counter) referral and feedback information 
	Yes
	46(40.0%)
	69(60.0%)
	χ2=0.160
Df=1
P=0.690

	
	No
	48(37.5%)
	80(62.5%)
	

	[bookmark: _Hlk210306720]Trained on preparedness and response to maternal and neonatal emergencies 
	Yes
	64(35.0%)
	119(65.0%)
	χ2=4.302
Df=1
P=0.038

	
	No
	30(50.0%)
	30(50.0%)
	




[bookmark: _Hlk210306839]Table 3.4: Association between health system factors and referral mechanism 
	Variable 
	Response
	Referral mechanism 
	Statistical significance 

	
	
	Referred (94)
	Not referred (149)
	

	Facility equipped with an emergency operating procedure for maternal and neonatal health 
	Yes
	66(40.5%)
	97(59.5%)
	χ2=0.682
Df=1
P=0.409

	
	No
	28(35.0%)
	52(65.0%)
	

	County fully equipped with ambulances & trained health personnel in emergency procedure
	Yes
	40(38.5%)
	64(61.5%)
	χ2=0.004
Df=1
P=0.951

	
	No
	54(38.8%)
	85(61.2%)
	

	Availability of integrated emergency preparedness 
	Yes
	57(41.6%)
	80(58.4%)
	χ2=1.131
Df=1
P=0.288

	
	No
	37(34.9%)
	69(65.1%)
	

	Trained in emergency care 
	Yes
	69(36.1%)
	122(63.9%)
	χ2=2.461
Df=1
P=0.117

	
	No
	25(48.1%)
	27(51.9%)
	

	Availability of latest referral guidelines & protocols from MoH
	Yes
	52(36.6%)
	90(63.4%)
	χ2=0.613
Df=1
P=0.434

	
	No
	42(41.6%)
	59(58.4%)
	

	Awareness of any central command and coordination center 
	Yes
	47(43.1%)
	62(56.9%)
	[bookmark: _Hlk183534851]χ2=1.640
Df=1
P=0.200

	
	No
	47(35.1%)
	87(64.9%)
	

	Availability of client rights complaint register in the facility 
	Yes
	61(36.1%)
	108(63.9%)
	χ2=1.568
Df=1
P=0.211

	
	No
	33(44.6%)
	41(55.4%)
	

	Availability of focal personnel for referral from level one (Community level)
	Yes
	62(39.0%)
	97(61.0%)
	χ2=0.019
Df=2
P=0.891

	
	No
	32(38.1%)
	52(61.9%)
	

	[bookmark: _Hlk210306911]Accessibility of e-referral guidelines 
	Yes
	58(45.0%)
	71(55.0%)
	χ2=4.569
Df=1
P=0.033

	
	No
	36(31.6%)
	78(68.4%)
	

	[bookmark: _Hlk210306939]Transport infrastructure within the county 
	Tarmac
	16(42.1%)
	22(57.9%)
	χ2=7.939
Df=2
P=0.019

	
	Murram
	53(46.5%)
	61(53.5%)
	

	
	Neither tarmacked nor murram
	25(27.5%)
	66(72.5%)
	



Table 3.5: Distribution of existing strategies being used to enhance referral system by FHW at baseline and end line for control and intervention groups
	[bookmark: _Hlk183532392]Knowledge variable
	Response
	Control (226)
	Intervention (239)

	
	
	Baseline
(118)
	Endline
(109)
	Baseline
 (125)
	Endline
(114)

	Availability of MoH referring tools in the facility 
	Yes
	64(54.2%)
	70(64.2%)
	70(56.0%)
	77(67.5%)

	
	No
	54(45.8%)
	39(35.8%)
	55(44.0%)
	37(32.5%)

	Establishment of e-health hubs in the county
	Yes
	34(28.8%)
	41(37.6%)
	41(32.8%)
	47(41.2%)

	
	No
	84(71.2%)
	68(62.4%)
	84(67.2%)
	67(58.8%)

	Establishment of web portals plus inventory
	Yes
	44(37.3%)
	47(43.1%)
	51(40.8%)
	47(41.2%)

	
	No
	74(62.7%)
	62(56.9%)
	74(59.2%)
	67(58.8%)

	Availability of call centers to support e-referrals
	Yes
	72(61.0%)
	68(62.4%)
	68(62.4%)
	67(58.8%)

	
	No
	46(39.0%)
	41(37.6%)
	57(45.6%)
	47(41.2%)

	Trained on client exchange parameters from county for e-referrals 
	Yes
	40(33.9%)
	37(33.9%)
	42(33.6%)
	38(33.3%)

	
	No
	78(66.1%)
	72(66.1%)
	83(66.4%)
	76(66.7%)

	Outreaches and mission services on maternal and neonatal health in the county
	Yes
	76(64.4%)
	73(67.0%)
	72(57.6%)
	75(65.8%)

	
	No
	42(35.6%)
	36(33.0%)
	53(42.4%)
	39(34.2%)

	Reception of Reverse (counter) referral and feedback information 
	Yes
	58(49.2%)
	56(51.4%)
	57(45.6%)
	62(54.4%

	
	No
	60(50.8%)
	53(48.6%)
	68(54.4%)
	52(45.6%)

	Trained on preparedness and response to maternal and neonatal emergencies 
	Yes
	89(75.4%)
	82(75.2%)
	94(75.2%)
	85(74.6%)

	
	No
	29(24.6%)
	27(24.8%)
	31(24.8%)
	29(25.4%)



Table 3.6: Association between strategies being used to enhance referral system and referral mechanism for control group 
	Variable 
	Response
	Referral mechanism (N=109)
	Statistical significance 

	
	
	Referred (57)
	Not referred (52)
	

	Availability of MoH referring tools in the facility 
	Yes
	39(55.7%)
	31(44.3%)
	χ2=0.918
Df=1
P=0.338

	
	No
	18(46.2%)
	21(53.8%)
	

	Establishment of e-health hubs in the county
	Yes
	20(48.8%)
	21(51.2%)
	χ2=0.325
Df=1
P=0.569

	
	No
	37(54.4%)
	31(45.6%)
	

	Establishment of web portals plus inventory
	Yes
	22(46.8%)
	25(53.2%)
	χ2=0.996
Df=1
P=0.318

	
	No
	35(56.5%)
	27(43.5%)
	

	Availability of call centers to support e-referrals
	Yes
	36(52.9%)
	32(47.1%)
	χ2=0.030
Df=1
P=0.862

	
	No
	21(51.2%)
	20(48.8%)
	

	Trained on client exchange parameters from county for e-referrals 
	Yes
	16(43.2%)
	21(56.8%)
	χ2=1.839
Df=1
P=0.175

	
	No
	41(56.9%)
	31(43.1%)
	

	Outreaches and mission services on maternal and neonatal health in the county
	Yes
	39(53.4%)
	34(46.6%)
	χ2=0.113
Df=1
P=0.736

	
	No
	18(50.0%)
	18(50.0%)
	

	Reception of Reverse (counter) referral and feedback information 
	Yes
	27(48.2%)
	29(51.8%)
	χ2=0.768
Df=1
P=0.381

	
	No
	30(56.6%)
	23(43.4%)
	

	Trained on preparedness and response to maternal and neonatal emergencies 
	Yes
	39(47.6%)
	43(52.4%)
	χ2=2.972
Df=1
P=0.085

	
	No
	18(66.7%)
	9(33.3%)
	



[bookmark: _Hlk209976768]Table 3.7: Association between strategies being used to enhance the referral system and referral mechanism for intervention group
	Variable 
	Response
	Referral mechanism (N=114)
	Statistical significance 

	
	
	Referred (78)
	Not referred (36)
	

	Availability of MoH referring tools in the facility 
	Yes
	54(70.1%)
	23(29.9%)
	χ2=0.321
Df=1
P=0.571

	
	No
	24(64.9%)
	13(35.1%)
	

	Establishment of e-health hubs in the county
	Yes
	35(74.5%)
	12(25.5%)
	χ2=1.353
Df=1
P=0.245

	
	No
	43(64.2%)
	24(35.8%)
	

	Establishment of web portals plus inventory
	Yes
	37(78.7%)
	10(21.3%)
	χ2=3.928
Df=1
P=0.046

	
	No
	41(61.2%)
	26(38.8%)
	

	Availability of call centers to support e-referrals
	Yes
	45(67.2%)
	22(32.8%)
	χ2=0.119
Df=1
P=0.730

	
	No
	33(70.2%)
	14(29.8%)
	

	Trained on client exchange parameters from county for e-referrals 
	Yes
	30(78.9%)
	8(21.1%)
	χ2=2.923
Df=1
P=0.087

	
	No
	48(63.2%)
	28(36.8%)
	

	Outreaches and mission services on maternal and neonatal health in the county
	Yes
	55(73.3%)
	20(26.7%)
	χ2=2.448
Df=1
P=0.118

	
	No
	23(59.0%)
	16(41.0%)
	

	[bookmark: _Hlk209976870]Reception of Reverse (counter) referral and feedback information 
	Yes
	48(77.4%)
	14(22.6%)
	χ2=5.094
Df=1
P=0.024

	
	No
	30(57.7%)
	22(42.3%)
	

	Trained on preparedness and response to maternal and neonatal emergencies 
	Yes
	53(62.4%)
	32(37.6%)
	Fisher’s exact 
Df=1
P*=0.017

	
	No
	25(86.2%)
	4(13.8%)
	


P*=Fisher’s exact

Table 3.8: Distribution of health system factors at baseline and Endline for control and intervention groups
	Variable
	Response
	Control (227)
	Intervention (239)

	
	
	Baseline
(118)
	Endline
(109)
	Baseline
(125)
	Endline
(114)

	Facility equipped with emergency operating procedure for maternal and neonatal health 
	Yes
	80(67.8%)
	75(68.8%)
	83(66.4%)
	73(64.0%)

	
	No
	38(32.2%)
	34(31.2%)
	42(33.6%)
	41(36.0%)

	County fully equipped with ambulances & trained health personnel in emergency procedure
	Yes
	51(43.2%)
	51(46.8%)
	53(57.6%)
	51(44.7%)

	
	No
	67(56.8%)
	58(53.2%)
	72(57.4%)
	63(55.3%)

	Availability of integrated emergency preparedness 
	Yes
	65(55.1%)
	63(57.8%)
	72(57.6%)
	67(58.8%)

	
	No
	53(44.9%)
	46(42.2%)
	53(42.4%)
	47(41.2%)

	Trained in emergency care 
	Yes
	94(79.7%)
	88(80.7%)
	97(77.6%)
	89(78.1%)

	
	No
	24(20.3%)
	21(19.3%)
	28(22.4%)
	25(21.9%)

	Availability of latest referral guidelines & protocols from MoH
	Yes
	67(56.8%)
	60(55.0%)
	75(60.0%)
	81(71.1%)

	
	No
	51(43.2%)
	49(45.0%)
	50(40.0%)
	33(28.9%)

	Awareness of any central command and coordination center 
	Yes
	50(42.4%)
	47(43.1%)
	59(47.2%)
	59(51.8%)

	
	No
	68(57.6%)
	62(56.9%)
	66(52.8%)
	55(48.2%)

	Availability of client rights complaint register in the facility 
	Yes
	84(71.2%)
	79(72.5%)
	85(68.0%)
	91(79.8%)

	
	No
	34(28.8%)
	30(27.5%)
	40(32.0%)
	23(20.2%)

	Availability of focal personnel for referral from level one (Community level)
	Yes
	84(71.2%)
	77(70.6%)
	75(60.0%)
	78(68.4%)

	
	No
	34(28.8%)
	32(29.4%)
	50(40.0%)
	36(31.6%)

	Accessibility of e-referral guidelines 
	Yes
	65(55.4%)
	65(59.6%)
	64(51.2%)
	67(58.8%)

	
	No
	53(44.9%)
	44(40.4%)
	61(48.8%)
	47(41.2%)

	Transport infrastructure within the county 
	Tarmac
	18(15.3%)
	18(16.5%)
	20(16.0%)
	17(14.9%)

	
	Murram
	55(46.6%)
	51(46.8%)
	59(47.2%)
	56(49.1%)

	
	Neither tarmacked nor murram
	45(38.1%)
	40(36.7%)
	46(36.8%)
	41(36.0%)



[bookmark: _Hlk183532855]Table 3.9: Association between health system factors and referral mechanism at Endline for control group
	Variable 
	Response
	Referral mechanism 
	Statistical significance 

	
	
	Referred (57)
	Not referred(52)
	

	Facility equipped with emergency operating procedure for maternal and neonatal health 
	Yes
	40(53.3%)
	35(46.7%)
	χ2=0.104
Df=1
P=0.747

	
	No
	17(50.0%)
	17(50.0%)
	

	County fully equipped with ambulances & trained health personnel in emergency procedure
	Yes
	30(58.8%)
	21(41.2%)
	χ2=1.638
Df=1
P=0.201

	
	No
	27(46.6%)
	31(53.4%)
	

	Availability of integrated emergency preparedness 
	Yes
	37(58.7%)
	26(41.3%)
	χ2=2.479
Df=1
P=0.115

	
	No
	20(43.5%)
	26(56.5%)
	

	Trained in emergency care 
	Yes
	43(48.9%)
	45(51.1%)
	χ2=0.382
Df=1
P=0.537

	
	No
	14(66.7%)
	7(33.3%)
	

	Availability of latest referral guidelines & protocols from MoH
	Yes
	29(48.3%)
	31(51.7%)
	χ2=0.839
Df=1
P=0.360

	
	No
	28(57.1%)
	21(42.9%)
	

	Awareness of any central command and coordination center 
	Yes
	27(57.4%)
	20(42.6%)
	χ2=0.880
Df=1
P=0.348

	
	No
	30(48.4%)
	32(51.6%)
	

	Availability of client rights complaint register in the facility 
	Yes
	38(48.1%)
	41(51.9%)
	χ2=2.022
Df=1
P=0.155

	
	No
	19(63.3%)
	11(36.7%)
	

	Availability of focal personnel for referral from level one (Community level)
	Yes
	43(55.8%)
	34(44.2%)
	χ2=1.325
Df=1
P=0.250

	
	No
	14(43.8%)
	18(56.2%)
	

	Accessibility of e-referral guidelines 
	Yes
	35(53.8%)
	30(46.2%)
	χ2=0.156
Df=1
P=0.693

	
	No
	22(50.0%)
	22(50.0%)
	

	Transport infrastructure within the county 
	Tarmac
	10(55.6%)
	8(44.4%)
	χ2=8.022
Df=2
P=0.018

	
	Murram
	33(64.7%)
	18(35.3%)
	

	
	Neither tarmacked nor murram
	14(35.0%)
	26(65.0%)
	



Table 3.10: Association between health system factors and referral mechanism at Endline for intervention group
	Variable 
	Response
	Referral mechanism 
	Statistical significance 

	
	
	Referred (78)
	Not referred(36)
	

	Facility equipped with emergency operating procedure for maternal and neonatal health 
	Yes
	50(68.5%)
	23(31.5%)
	χ2=0.001
Df=1
P=0.982

	
	No
	28(68.3%)
	13(31.7%)
	

	County fully equipped with ambulances & trained HCPs in emergency procedure
	Yes
	32(62.7%)
	19(37.3%)
	χ2=1.376
Df=1
P=0.241

	
	No
	46(73.0%)
	17(27.0%)
	

	[bookmark: _Hlk209975459]Availability of integrated emergency preparedness 
	Yes
	41(61.2%)
	26(38.8%)
	χ2=3.928
Df=1
P=0.047

	
	No
	37(78.7%)
	10(21.3%)
	

	[bookmark: _Hlk209975516]Trained in emergency care 
	Yes
	56(62.9%)
	33(37.1%)
	Fisher’s exact
Df=1
P*=0.027

	
	No
	22(88.0%)
	3(12.0%)
	

	Availability of latest referral guidelines & protocols from MoH
	Yes
	52(64.2%)
	29(35.8%)
	χ2=2.310
Df=1
P=0.129

	
	No
	26(78.8%)
	7(21.2%)
	

	Awareness of any central command & coordination center 
	Yes
	38(64.4%)
	21(35.6%)
	χ2=0.912
Df=1
P=0.340

	
	No
	40(72.7%)
	15(27.3%)
	

	[bookmark: _Hlk209975572]Availability of client rights complaint register in the facility 
	Yes
	58(63.7%)
	33(36.3%)
	Fisher’s exact
Df=1
P=0.043

	
	No
	20(87.0%)
	3(13.0%)
	

	Availability of focal personnel for referral from level one (Community level)
	Yes
	56(71.8%)
	22(28.2%)
	χ2=1.301
Df=1
P=0.254

	
	No
	22(61.1%)
	14(38.9%)
	

	Accessibility of e-referral guidelines 
	Yes
	45(67.2%)
	22(32.8%)
	χ2=0.119
Df=1
P=0.730

	
	No
	33(70.2%)
	14(29.8%)
	

	Transport infrastructure within the county 
	Tarmac
	11(64.7%)
	6(35.3%)
	χ2=2.282
Df=2
P=0.319

	
	Murram
	42(75.0%)
	14(25.0%)
	

	
	Neither tarmacked nor murram
	25(61.0%)
	16(31.6%)
	


P*=Fisher’s exact

[bookmark: _Toc215397463][bookmark: _Toc215397464]Existing strategies being used to enhance the referral system
This objective assessed the existing strategies employed to strengthen referral systems within health facilities and examined how these strategies influenced referral practices across both control and intervention arms. The findings demonstrate that referral effectiveness is shaped by a combination of structural tools, digital innovations, training, mentorship, supervision, and feedback mechanisms rather than by isolated interventions. Standardised referral tools such as forms and registers are integral to referral documentation and decision-making, as supported by research showing that appropriate referral documentation and feedback improve the appropriateness and coordination of referrals in low-resource settings (Sharew et al., 2025).
However, the study found no statistically significant association between the mere availability of MoH referral tools and referral outcomes in both arms. This suggests that referral tools alone are insufficient to drive referral practices effectively. Instead, their impact appears to depend on complementary system factors such as ongoing mentorship, prior training, and consistent supervision, enabling healthcare workers to interpret and apply referral guidelines appropriately. Implementation research has shown that mentorship combined with digital support tools (e.g., mobile learning platforms) significantly improves provider competence in maternal and newborn care, reinforcing the value of integrated capacity‑building approaches over single interventions (Ndwiga et al., 2023).
With respect to the establishment of e-health hubs, a higher proportion of respondents in facilities without e-health hubs reported having referred patients, potentially reflecting differences in digital readiness, exposure to digital health initiatives, and quality of supervision. While digital platforms and e-health hubs can enhance communication and coordination between facilities, their success depends on readiness and integration with workflow processes (Till et al., 2023). Nonetheless, there was no statistically significant association between the presence of e-health hubs and referral outcomes in either arm, suggesting that digital infrastructure alone may not influence referral behaviour unless reinforced through training, supervision, and implementation support, findings similar to those reported in evaluations of digital maternal health information systems where implementation context shaped outcomes (Till et al., 2023). 
Concerning web portals integrated with inventory management and information systems, most respondents in both facility types reported referring patients. This was attributed to improved workflow organisation, enhanced communication, and increased willingness among healthcare workers to adopt digital solutions. Digital health platforms that link community and facility data have been shown to improve referral coordination, strengthen continuity of care, and enhance uptake of essential MNH services when paired with system-level support (Ombech et al., 2025). A statistically significant association between web portals with inventory systems and referral outcomes was observed only in the intervention arm (p = 0.046), suggesting that training and system integration support improved facility capacity to use these tools effectively as part of routine referral practices.
In relation to call centres supporting e-referral coordination, most respondents in facilities with call centres reported having referred patients, likely reflecting improved communication and access to expert advice. Although evidence from Ghana’s referral and call centre model demonstrates the potential for enhanced support and expert guidance to improve clinical decision‑making, the current study found no statistically significant association between call centre availability and referral outcomes (Oduro‑Mensah et al., 2021). This suggests that while call centres can provide valuable real-time support, their existence alone does not necessarily determine referral behaviour without adequate integration into clinical and supervisory processes.
Regarding training on client exchange parameters for e‑referrals, a higher proportion of respondents who had not received formal training still reported referring patients, likely reflecting reliance on routine practices, peer support, and informal guidance. This aligns with research showing that mentorship and informal learning contribute to provider competence in referral-related tasks, emphasising that training must be supported by supervision and job aids to improve practices meaningfully (Ndwiga et al., 2023).
Although a higher proportion of untrained respondents reported referring patients, there was no statistically significant association between training status and referral outcomes, suggesting that training alone may not be sufficient. Comprehensive approaches combining training with supportive supervision, digital reminders, and structured job aids are often more effective in improving referral practices (Dillip et al., 2024)
With respect to outreach and mission services focusing on maternal and neonatal health, most participants who reported offering these services also indicated having referred clients. Outreach activities increase contact between the health system and communities, enhancing early risk identification and prompting referrals (Schneider et al., 2023). Despite this, there was no significant association between outreach services and referral outcomes in either arm, possibly due to variations in outreach frequency, quality, and integration with facility-based referral systems.
Regarding reverse (counter) referral and feedback, most participants who reported receiving feedback also indicated having referred patients. Structured feedback mechanisms have been shown to improve continuity of care and strengthen communication between referring and receiving facilities, supporting informed referral decisions (Sharew et al., 2025). However, the influence of feedback loops depends on formal processes and consistent documentation, as informal patterns may have limited impact on measurable outcomes.
Finally, concerning emergency preparedness training, trained respondents, particularly in the control arm, reported having referred patients more frequently. Evidence supports the role of emergency training in improving provider confidence, clinical decision‑making, and timely referral of complications, particularly when training is paired with practical mentorship and supervision (Ndwiga et al., 2023). The statistically significant association between emergency preparedness training and referral mechanisms in this study suggests that capacity-building interventions can enhance recognition of referral thresholds and support appropriate escalation of care.

Health System factors associated with referral systems
This objective examined health system–related factors influencing referral systems for maternal and neonatal health services across the study facilities. The findings demonstrate that while several structural and organisational elements support referral practices, their effectiveness largely depends on how well they are integrated into routine operations and reinforced through training, supervision, and coordination.
The results revealed that the majority of respondents working in facilities equipped with emergency operating procedures for maternal and neonatal health had referred clients. This was attributed to the availability of clear, standardised guidelines outlining best practices, which enable healthcare providers to rapidly recognise emergencies, make timely decisions, and follow structured steps when initiating referrals. Emergency operating procedures provide clarity on roles, thresholds for referral, and communication pathways, thereby reducing uncertainty during critical situations. These findings are consistent with studies conducted in sub-Saharan Africa showing that facilities with well-established emergency operating procedures demonstrate improved coordination, enhanced decision-making, and greater readiness to refer complicated maternal and neonatal cases (Orwa et al., 2023). Despite this, no statistically significant association was observed between the presence of emergency operating procedures and referral mechanisms. This suggests that written procedures alone may not substantially enhance referral performance unless complemented by adequate training, reliable transport, effective supervision, and manageable workloads (Ameyaw et al., 2020).
With regard to counties being fully equipped with ambulances and trained health personnel in emergency procedures, the results showed that most respondents who referred clients were from counties that were not fully equipped. This pattern was attributed to facilities operating in low-resource and sparsely populated settings, which tend to rely heavily on referrals as a risk management strategy due to limited capacity to manage maternal and neonatal complications locally. Such facilities often depend on higher-level facilities for advanced care. These findings are consistent with a study from Kisumu County, which reported that healthcare workers in underserved environments refer patients more frequently due to inadequate infrastructure and limited emergency equipment, necessitating reliance on higher-level care (Sharew et al., 2025). However, despite the higher proportion of referrals among respondents from counties lacking adequate ambulances and trained personnel, no statistically significant association with referral mechanisms was observed. This suggests that the availability of resources alone does not determine referral behaviour, and that factors such as transport logistics, provider competence, and communication systems also shape referral patterns (Ameyaw et al., 2020).
The study further revealed that the majority of respondents from facilities with integrated emergency preparedness systems reported having referred patients. This was attributed to improved coordination mechanisms, functional systems, and trained personnel typically associated with integrated preparedness, which enhance timely responses and facilitate referrals. These findings are consistent with studies on emergency preparedness exercises demonstrating that integrating emergency preparedness into routine health facility operations improves service delivery and promotes appropriate referral practices through strengthened emergency response systems (Lydon et al., 2025). Notably, a significant association with referral mechanisms was observed only in the control arm, suggesting that integrated emergency preparedness played a stronger role in settings where referral-specific interventions had not yet been introduced.
The results also indicated that most respondents who had received training in emergency care reported referring patients. This was attributed to improved knowledge, confidence, and competence gained through training, which enhanced providers’ ability to recognise emergencies and initiate timely referrals. These findings are consistent with a study conducted in Jordan showing that continuous emergency care training significantly strengthens healthcare providers’ capacity to support effective referral processes (Avoka CK et al., 2022). However, a significant association with referral mechanisms was observed only in the control arm, indicating that emergency care training had a more pronounced effect in facilities without structured referral framework interventions.
Regarding the availability of updated Ministry of Health referral guidelines and protocols, the results showed that most respondents with access to these documents had referred patients. This was attributed to the clarity provided by standardised referral criteria and procedures, which enhance consistency and confidence in referral decision-making. These findings are consistent with studies indicating that awareness of national referral protocols improves coordination across health system levels and supports timely referrals (Kenya Clinical Guidelines, MOH 2025). Nevertheless, no significant association with referral mechanisms was observed, suggesting that guideline availability alone does not translate into improved referral practices without adequate training, orientation, and supportive supervision.
In relation to awareness of a central command and coordination centre, most respondents who were unaware of such structures still reported referring to patients. This was attributed to reliance on informal communication channels and routine coordination practices within facilities. These findings align with studies on inter-organisational coordination, which indicate that healthcare providers often depend on established social networks and daily practices to facilitate referrals in the absence of centralised coordination systems (Ameyaw et al., 2020). No significant association was observed, suggesting that coordination structures without effective implementation, staff sensitisation, and feedback mechanisms may have limited practical influence on referral decisions.
The study further showed that most respondents from facilities with client rights complaint registers reported having referred patients. This was attributed to enhanced transparency and accountability, which foster trust and responsiveness among healthcare providers. These findings are consistent with research from Kilifi County demonstrating that feedback and accountability mechanisms strengthen service responsiveness and referral compliance (Orwa et al., 2023). Finally, transport infrastructure findings indicated that most respondents from areas with murram roads had referred patients, attributed to moderate road accessibility facilitating patient movement between facilities. These findings align with studies demonstrating that transport infrastructure significantly influences referral efficiency and provider decision-making (Ameyaw et al., 2020).
5. Conclusion
[bookmark: _Hlk214121459]The study concludes that significant association with community referral mechanisms in the control group in the end line includes: training on preparedness and emergency response (P=0.085), and in the intervention group at the end line includes: establishment of web portals (p=0.046), reception of counter referral feedback (p=0.024) and on the training on preparedness and emergency response (p=0.017). The study concludes that health system factors are significantly associated with the referral mechanism in the control arm at the end line, which includes: transport infrastructure, and in the intervention arm at the end line includes: integrated emergency preparedness (p=0.047), training in emergency care (p=0.027), and availability of client rights complaints registers (p=0.043).

RECOMMENDATIONS 
Counties should scale up and standardise the implementation of digital referral strategies, establish web portals, implement efficient counter-referral feedback systems, and conduct routine emergency preparedness training to improve coordination across facilities. Hospitals to invest in strengthening health system infrastructure, particularly transport logistics, integrated emergency systems, and availability of client rights and complaints register to support effective referral procedures, particularly in rural and underserved areas.
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Written informed consent was obtained from all study participants before enrollment. Participants were adequately informed about the study objectives, procedures, potential risks, and benefits. Participation was voluntary, confidentiality was assured, and participants retained the right to withdraw from the study at any time without any consequences.
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