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REFERRAL MECHANISM ENHANCEMENT FOR MATERNAL AND NEONATAL HEALTH SERVICES THROUGH TRAINING FRONTLINE HEALTH WORKERS IN ISIOLO COUNTY, KENYA
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ABSTRACT 
	Background: Weak community referral systems contribute to preventable maternal and neonatal morbidity and mortality in low-resource settings, particularly in arid and semi-arid regions. Frontline health workers are critical in recognizing danger signs and initiating timely referrals, yet knowledge gaps and limited training undermine effectiveness. This study assessed referral system knowledge among frontline health workers in Isiolo County. The specific objectives of the study were to determine the level of knowledge on community referral systems among frontline workers on maternal and neonatal health services and establish the influence of training frontline workers on the knowledge on maternal and neonatal referrals systems among frontline workers in Isiolo County.
Methods: A quasi-experimental pretest-post test control group mixed-methods design was used. A total of 260 frontline health workers were enrolled (130 intervention; 130 control). Structured questionnaires were administered at baseline and endline, complemented by focus group discussions and interviews. Data was analyzed using descriptive and multivariable statistics.
Results: At baseline, overall knowledge of community referral systems was low across both groups, with only 34.6% of FHWs demonstrating adequate knowledge of referral pathways, danger sign recognition, and referral documentation. Post-intervention, the proportion of FHWs with adequate knowledge in the intervention arm increased significantly to 78.5%, compared to 38.2% in the control arm (p < 0.001). Knowledge of maternal danger signs improved from 41.2% to 83.1% in the intervention group, while neonatal danger sign knowledge increased from 37.6% to 79.4%. Multivariable logistic regression showed that trained FHWs were over four times more likely to have adequate referral knowledge than untrained counterparts (AOR = 4.37; 95% CI: 2.61–7.31). Qualitative findings corroborated quantitative results, highlighting improved confidence, referral decision-making, and documentation practices following training.
Conclusion: Structured training significantly improved frontline health workers’ knowledge of community referral systems for maternal and neonatal health services in Isiolo County. Capacity-building remains essential.
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1. INTRODUCTION 

Despite substantial global and national investments in maternal and neonatal health (MNH), preventable maternal and neonatal deaths remain a persistent public health challenge, particularly in low- and middle-income countries (LMICs). Globally, an estimated 287,000 women died from pregnancy- and childbirth-related complications in 2020, with sub-Saharan Africa accounting for nearly 70% of these deaths (WHO, 2025). Neonatal mortality follows a similar pattern, with approximately 2.3 million neonatal deaths occurring annually, largely from preventable causes such as birth asphyxia, sepsis, and complications of prematurity (Hug et al., 2022). Effective referral systems that ensure timely access to skilled care are widely recognized as a cornerstone of strategies to reduce these deaths.
In Kenya, maternal mortality remains unacceptably high despite modest declines over the past decade. The national maternal mortality ratio (MMR) is estimated at 342 deaths per 100,000 live births, far above the Sustainable Development Goal (SDG) target of fewer than 70 deaths per 100,000 live births by 2030 (WHO, 2019 & Asfaha et al., 2020). Neonatal mortality similarly remains a concern, particularly in arid and semi-arid lands (ASALs), where health system constraints, geographical barriers, and socio-cultural factors intersect to limit access to timely care. Isiolo County, an ASAL region in northern Kenya, bears a disproportionate burden, with reported MMRs as high as 790 per 100,000 live births, reflecting systemic inequities in MNH service delivery (United Nations Population Fund [UNFPA], Ministry of Health Kenya, & County Government of Isiolo, 2020).
A functional referral system is central to reducing maternal and neonatal morbidity and mortality, especially in resource-constrained and geographically dispersed settings. Referral systems are designed to facilitate the timely identification, stabilization, and transfer of clients requiring a higher level of care than can be provided at the point of first contact (WHO, 2022). At the community level, frontline health workers (FHWs) including community health assistants, community health volunteers, nurses, and other primary-level providers serve as the first link between households and the formal health system. Their ability to recognize danger signs, initiate appropriate referrals, use standardized referral tools, and coordinate follow-up care is critical to ensuring continuity and quality of MNH services (Henry et al., 2022).
However, the effectiveness of referral systems is strongly influenced by the knowledge and competencies of FHWs. Knowledge gaps related to referral pathways, roles and responsibilities, documentation, and feedback mechanisms have been identified as major contributors to delayed or inappropriate referrals in LMICs (Ouma et al., 2025). Inadequate knowledge at the community level can result in missed opportunities for early intervention, increased delays in reaching appropriate care, and preventable maternal and neonatal deaths. Understanding the level of knowledge on community referral systems among FHWs is therefore essential for identifying capacity gaps and informing targeted interventions.
In Isiolo County, unique contextual challenges further complicate the functioning of referral systems. These include sparse health facility distribution, poor road infrastructure, insecurity, nomadic lifestyles, and deeply rooted socio-cultural norms that influence health-seeking behavior (Henry et al., 2022). In many instances, women delay or avoid facility-based care, opting instead for home deliveries assisted by unskilled attendants. Under such conditions, FHWs play a pivotal role not only in clinical identification and referral but also in community education, trust-building, and negotiation of cultural barriers. The extent to which FHWs possess adequate knowledge of referral systems directly affects their capacity to perform these roles effectively.
Training has been widely promoted as a key strategy for strengthening the performance of FHWs and improving MNH outcomes. Evidence from diverse settings suggests that structured training encompassing referral protocols, emergency preparedness, use of referral tools, and communication skills can significantly enhance health workers’ knowledge, confidence, and referral practices (Rowe et al., 2020; Rammohan et al., 2021). In Kenya, national policies such as the Kenya Primary Health Care Strategic Framework emphasize continuous professional development and capacity building for frontline providers as a means of improving service quality and health outcomes (MoH, 2021).
Nevertheless, empirical evidence on the influence of training on FHWs’ knowledge of maternal and neonatal referral systems remains limited, particularly in ASAL counties such as Isiolo. While training initiatives are often implemented, they are rarely rigorously evaluated to determine whether they lead to measurable improvements in knowledge and referral-related competencies. This gap is critical, as investments in training must be justified by demonstrable gains in health system performance and client outcomes. Establishing the influence of training on FHW knowledge is therefore essential for guiding policy decisions, optimizing resource allocation, and scaling effective interventions.
Moreover, knowledge alone does not operate in isolation; it interacts with health system factors such as availability of referral tools, transport infrastructure, supervision, and feedback mechanisms. However, knowledge remains a foundational prerequisite for effective referral practices. Without a clear understanding of referral structures, procedures, and responsibilities, even well-resourced systems may fail to function as intended. Assessing baseline knowledge levels and examining changes following training interventions provides critical insights into the readiness of the frontline workforce to support maternal and neonatal referral mechanisms.
Against this backdrop, the present study focuses on two interrelated objectives. First, it seeks to determine the level of knowledge on community referral systems among frontline workers providing maternal and neonatal health services in Isiolo County. This objective addresses a fundamental evidence gap by systematically assessing knowledge across key domains of referral systems at the community and primary care levels. Second, the study aims to establish the influence of training frontline workers on their knowledge of maternal and neonatal referral systems. By employing a quasi-experimental design with baseline and endline assessments, the study provides robust evidence on whether targeted training interventions translate into meaningful improvements in knowledge.
The manuscript makes an important contribution to the scientific community by generating context-specific evidence on strengthening maternal and neonatal referral systems in resource-limited settings. It provides empirical insights that can inform future implementation and operational research on the training of frontline health workers as a strategy to improve referral efficiency. Additionally, the findings offer valuable evidence to support health policy development and legislative frameworks aimed at improving referral mechanisms. Overall, the study demonstrates the potential of enhanced referral systems to reduce preventable maternal and neonatal morbidity and mortality through timely referral and appropriate clinical intervention.
By generating context-specific evidence from a high-burden, underserved setting, this study contributes to the growing body of literature on health workforce strengthening and referral system optimization in LMICs. The findings are expected to inform county and national health policymakers, program implementers, and development partners on effective strategies for enhancing referral mechanisms through capacity building of frontline workers. Ultimately, strengthening the knowledge base of FHWs has the potential to improve referral effectiveness, increase timely access to skilled care, and reduce preventable maternal and neonatal deaths in Isiolo County and similar settings.

2. METHODS AND MATERIALS
2.1 Study Design
This study employed a quasi-experimental pretest–posttest control group design using a mixed-methods approach that integrated both quantitative and qualitative data (Mcleod et al.,2024). The design was chosen to rigorously assess baseline knowledge levels on community referral systems among frontline health workers (FHWs) and to evaluate the effect of a structured training intervention on knowledge of maternal and neonatal referral systems. The quantitative component enabled objective measurement of changes in knowledge before and after the intervention, while the qualitative component provided in-depth contextual insights into frontline health workers’ experiences, perceptions, and the perceived influence of training on referral practices. Quasi-experimental designs are particularly suitable for real-world health system settings where randomization at the individual level is impractical or unethical, yet evaluation of causal relationships between interventions and outcomes is required (Harris et al., 2006).
2.2 Study Setting
The study was conducted in Isiolo County, an arid and semi-arid region located in northern Kenya. The county is characterized by widely dispersed populations, nomadic pastoralist lifestyles, limited health infrastructure, and suboptimal access to maternal and neonatal health services (MoH, 2021). Isiolo County was purposively selected due to its persistently high maternal and neonatal mortality rates, low levels of skilled birth attendance, and documented weaknesses in referral systems linking community and facility-based care (WHO, 2022).

2.3 Study Population
The target population comprised frontline health workers involved in maternal and neonatal health service delivery in Kenya. The study population specifically included frontline health workers operating within community and primary healthcare settings in Isiolo County. These cadres included community health assistants (CHAs), community health volunteers (CHVs), nurses, and other primary-level healthcare providers who were directly involved in maternal and neonatal care, identification of danger signs, and referral of clients to higher-level facilities (Perry et al., 2021).

2.4 Study Variables
2.4.1 Independent Variables
The independent variables examined in this study included socio-demographic characteristics of frontline health workers, such as age, sex, level of education, marital status, and employment status. In addition, exposure to structured training on community referral systems and selected health system-related factors influencing referral processes were considered as independent variables.
2.4.2 Dependent Variable
The primary dependent variable was knowledge of community referral systems for maternal and neonatal health services. This variable was operationalized using composite knowledge scores generated from responses to structured questionnaire items assessing referral structures, danger sign recognition, and referral communication procedures (Ouma et al., 2023).
2.4.3 Intervening Variables
The key intervening variable was the structured training intervention provided to frontline health workers. The training focused on community referral pathways, identification of maternal and neonatal danger signs, referral documentation and communication, and feedback and follow-up mechanisms. The intervention was hypothesized to improve knowledge outcomes independently of socio-demographic characteristics and broader health system factors.
2.5 Eligibility Criteria
2.5.1 Inclusion Criteria
Frontline health workers were eligible to participate if they were actively engaged in maternal and neonatal health services, had resided and provided services in Isiolo County for at least one year, were willing to participate in both baseline and endline assessments, and provided written informed consent.

2.5.2 Exclusion Criteria
Frontline health workers who were off duty, or otherwise unavailable during the data collection period were excluded from the study. Individuals who were unable to complete either the baseline or post-intervention assessments were also excluded.

2.6 Sampling Technique
A cluster sampling technique was employed to select study participants. Isiolo County was divided into clusters based on administrative boundaries and health service delivery units. These clusters were then randomly assigned to either the intervention or control arm in order to minimize contamination between groups (Hayes & Moulton, 2017 & Shiundu et al., 2024). Within each selected cluster, eligible frontline health workers were identified and selected using simple random sampling. This approach ensured representativeness while remaining operationally feasible in a geographically dispersed and resource-limited setting.

2.7 Sample Size Determination
The sample size was determined using Fleiss’ formula for comparing two proportions, which is appropriate for quasi-experimental studies assessing intervention effects (Pourhoseingholi et al., 2013). The calculation assumed a 95% confidence level (Zα/2 = 1.96), 80% statistical power (Zβ = 0.84), a baseline referral knowledge level of 15% (P₁ = 0.15), and an expected post-training knowledge level of 25% (P₂ = 0.25). Based on these assumptions, the minimum required sample size was 118 participants per study arm. To account for potential non-response and attrition, a 10% adjustment was applied, resulting in a final sample size of 130 participants per arm and a total of 260 frontline health workers.

2.8 Data Collection Instruments
Quantitative data were collected using structured, self-administered questionnaires comprising both closed- and open-ended questions. The questionnaires assessed knowledge of referral structures and pathways, recognition of maternal and neonatal danger signs, and referral documentation and communication processes. Qualitative data were collected using focus group discussion (FGD) guides and key informant interview (KII) guides (Tong et al., 2019). Focus group discussions explored shared experiences and perceptions among frontline health workers, while key informant interviews elicited in-depth insights from selected health workers based at primary healthcare facilities (levels 2 and 3).

2.9 Validity of Research Instruments
Content and face validity of the data collection instruments were ensured through expert review by specialists in public health and maternal and neonatal health. The instruments were aligned with national referral guidelines and relevant literature on community referral systems. Pretesting was conducted in a comparable non-study setting, and feedback from the pilot exercise informed revisions aimed at improving clarity, relevance, and appropriateness of the tools.
2.10 Reliability of Research Instruments
Reliability of the research instruments was enhanced through pretesting and assessment of internal consistency. Research assistants underwent standardized training on data collection procedures to minimize inter-observer variability. Uniform administration protocols were strictly adhered to during both baseline and endline data collection to ensure consistency across study arms.
2.11 Data Collection Procedures
Baseline data were collected prior to implementation of the training intervention. Following baseline assessment, frontline health workers in the intervention arm received structured training on maternal and neonatal referral systems. Endline data collection was conducted after completion of the intervention period. Quantitative data was collected using questionnaires administered by trained research assistants. Qualitative data was collected through focus group discussions facilitated by the principal investigator, with audio recording and note-taking undertaken by trained assistants. In addition, ten key informant interviews were conducted with frontline health workers from level 2 and level 3 health facilities.
2.12 Data Analysis
Quantitative data was cleaned, coded, and analyzed using Statistical Package for the Social Sciences (SPSS) version 26. Descriptive statistics were computed and presented as frequencies, percentages, means, and standard deviations. Inferential analyses included chi-square tests to assess associations between categorical variables and binary logistic regression to examine predictors of referral knowledge. Variables that were statistically significant at the univariate level were included in multivariable logistic regression models. Statistical significance was set at a p-value of ≤ 0.05. Qualitative data were transcribed verbatim and analyzed thematically. Emerging themes were triangulated with quantitative findings to strengthen interpretation and enhance the robustness of the study conclusions.

RESULTS


Figure 3.1: Proportion of frontline workers who referred patients 

Table 3.1: Referral tool, Referral system last used and Frequency of use of MoH referral tools
	Variable
	Response
	Baseline(N=229)

	
	
	Frequency
	Percent

	Referral tool last used
	Referral forms
	60
	26.2%

	
	Patient tracking tool
	23
	10.0%

	
	mHealth applications
	26
	11.4%

	
	Verbal communication
	69
	30.1%

	
	Written notes
	51
	22.3%

	Referral system last used
	Health facility system
	61
	26.6%

	
	Initiating facility system
	41
	17.9%

	
	Referral practicality system
	49
	21.4%

	
	Receiving facility system
	44
	19.2%

	
	Supervision & capacity building system
	34
	14.8%

	Frequency of use of MoH referral tools
	Always
	80
	34.0%

	
	Sometimes
	64
	27.9%

	
	Rarely
	85
	37.1%



 
[bookmark: _Hlk183519815][bookmark: _Hlk210205488]Table 3.2: Knowledge on structure and organization of health referral system
	Knowledge variable
	Response
	Baseline(N=466)

	
	
	Frequency
	Percent

	
	Correct
	226
	48.5%

	
	Incorrect
	240
	51.5%

	Levels of service in the referral system
	Correct
	200
	42.9%

	
	Incorrect
	266
	57.1%

	[bookmark: _Hlk210205982]Categories of elements in referral services framework for movement 
	Correct
	177
	38.0%

	
	Incorrect
	289
	62.0%

	[bookmark: _Hlk168053783]Level of knowledge on structure and organization of health referral system
	Low
	269
	57.7%

	
	Moderate
	61
	13.1%

	
	High
	136
	29.2%




[bookmark: _Hlk183520712]Table 3.3: Knowledge on roles and responsibilities and management of referrals
	Knowledge variable
	Response
	Baseline(N=466)

	
	
	Frequency
	Percent

	[bookmark: _Hlk210206294][bookmark: _Hlk210206267][bookmark: _Hlk183527350]National MoH in formulation of overall referral policy, strategy, guidelines and standard operating procedures for referrals 
	Correct
	276
	59.2%

	
	Incorrect
	190
	40.8%

	County health department in collaboration between international levels 
	Correct
	314
	67.4%

	
	Incorrect
	152
	32.6%

	Mother or next of kin providing consent for referral
	Correct
	330
	70.8%

	
	Incorrect
	136
	29.2%

	Frontline health worker completing referral form
	Correct
	268
	57.5%

	
	Incorrect
	198
	42.5%

	Referral facility continuously supplies standardized referral forms & registers HCPs
	Correct
	254
	54.5%

	
	Incorrect
	212
	45.5%

	[bookmark: _Hlk210206872]Receiving health team attending only to emergency referred clients and not specimens
	Correct
	261
	56.0%

	
	Incorrect
	205
	44.0%

	[bookmark: _Hlk210206916]Receiving facility ensuring continuous supply of registers & forms to record referrals
	Correct
	281
	60.3%

	
	Incorrect
	185
	39.7%

	Level of knowledge on roles and responsibilities 
	Low
	221
	47.4%

	
	Moderate
	154
	33.0%

	[bookmark: _Hlk210206971]
	High
	91
	19.6%

	[bookmark: _Hlk210296781]Government enhance access to services by Kenyans registered with SHIF only
	Correct
	237
	50.9%

	
	Incorrect
	229
	49.1%

	Attending health workers fill out client referral forms or e-referral system
	Correct
	266
	57.1%

	
	Incorrect
	240
	42.9%

	A command, control and coordination structure established with linkages to other relevant departments
	Correct
	240
	51.5%

	
	Incorrect
	226
	48.5%

	[bookmark: _Hlk210297120]Standard measures are put in place to ensure specimens are handled well
	Correct
	246
	52.8%

	
	Incorrect
	220
	47.2%

	[bookmark: _Hlk210297190]Quality assurance system supported by budgetary provisions at all levels
	Correct
	269
	57.7%

	
	Incorrect
	197
	42.3%

	Community level m-health used to collect data for decision making
	Correct
	328
	70.4%

	
	Incorrect
	138
	29.6%

	Experts in referrals should be drawn from public, private and faith-based facilities
	Correct
	273
	58.6%

	
	Incorrect
	193
	41.4%

	Level of knowledge on management of referrals
	Low
	215
	46.1%

	
	Moderate
	80
	17.2%

	
	High
	171
	36.7%




[bookmark: _Hlk183521813]Table 3.4: Knowledge on coordination of referral services and monitoring of referral systems  
	Knowledge variable
	Response
	Baseline(N=466)

	
	
	Frequency
	Percent

	[bookmark: _Hlk210297753]Superiority of county referral coordinating team with devolution 
	Correct
	251
	53.9%

	
	Incorrect
	215
	46.1%

	[bookmark: _Hlk210297784]Coordination at the national level design, develop and disseminate referral policies and guidelines 
	Correct
	233
	50.0%

	
	Incorrect
	233
	50.0%

	County and sub-county team sensitize and train county teams on referral system
	Correct
	323
	69.3%

	
	Incorrect
	143
	30.7%

	Coordinating facility ensures health workers in facility adheres to guidelines and protocols
	Correct
	274
	58.8%

	
	Incorrect
	192
	41.2%

	Referring facility coordinate community education on referral systems
	Correct
	281
	60.3%

	
	Incorrect
	185
	39.7%

	Level of knowledge on coordination of referral services 
	Low
	200
	42.9%

	
	Moderate
	81
	17.4%

	
	High
	185
	39.7%

	Knowledge of monitoring referral systems  

	Indicators used to monitor and evaluate referral systems on client movement
	Correct
	248
	53.2%

	
	Incorrect
	218
	46.8%

	[bookmark: _Hlk210298537]Monitoring parameters in referral
	Correct
	285
	61.2%

	
	Incorrect
	181
	38.8%

	Indicators on referral systems parameters
	Correct
	296
	63.5%

	
	Incorrect
	170
	36.5%

	Referral process indicators
	Correct
	263
	56.4%

	
	Incorrect
	203
	43.6%

	Level of knowledge on monitoring of referral systems  
	Low
	223
	47.9%

	
	Moderate
	83
	17.8%

	
	High
	160
	34.3%



[bookmark: _Hlk210306095]Table 3.5: Association between socio-demographic characteristics and referral mechanism 
	Variable 
	Category 
	Referral mechanism 
	Statistical significance 

	
	
	Referred (94)
	Not referred (149)
	

	Age (in years)
	20-29
	15(36.6%)
	26(63.4%)
	χ2=2.207
Df=3
P=0.531

	
	30-39
	31(34.8%
	58(65.2%)
	

	
	40-49
	34(40.0%)
	51(60.0%)
	

	
	>50
	14(50.0%)
	14(50.0%)
	

	Gender
	Male
	48(34.5%)
	91(65.5%)
	χ2=2.359
Df=1
P=0.125

	
	Female
	46(44.2%)
	58(55.8%)
	

	Education qualification attained 
	Certificate 
	16(38.1%)
	26(61.9%)
	χ2=0.692
Df=4
P=0.952

	
	Diploma
	46(38.3%)
	74(61.7%)
	

	
	Higher diploma
	8(38.1%)
	13(61.9%)
	

	
	Bachelor’s degree
	18(37.5%)
	30(62.5%)
	

	
	Post-graduate 
	6(50.0%)
	6(50.0%)
	

	Cadre 
	Nurse
	31(45.6%)
	37(54.4%)
	Fishers exact
Df=7
P*=0.049

	
	Doctor
	4(80.0%)
	1(20.0%)
	

	
	Clinical Officer 
	15(35.7%)
	27(64.3%)
	

	
	Nutritionist
	9(36.0%)
	16(64.0%)
	

	
	Pharmaceutical technologists
	2(14.3%)
	12(85.7%)
	

	
	Medical social worker
	18(33.3%)
	36(66.7%)
	

	
	Community Health Workers
	7(30.4%)
	16(69.6%)
	

	
	Physiotherapists 
	8(66.7%)
	4(33.3%)
	

	Years of experience 
	<1
	18(31.6%)
	39(68.4%)
	χ2=7.546
Df=3
P=0.005

	
	1-3
	36(42.9%)
	48(57.1%)
	

	
	4-6
	22(31.4%)
	48(68.6%)
	

	
	>6
	18(56.2%)
	14(43.8%)
	

	Terms of employment 
	Permanent 
	71(39.4%)
	109(60.6%)
	χ2=2.400
Df=2
P=0.301

	
	Contract
	16(44.4%)
	20(55.6%)
	

	
	Volunteer
	7(25.9%)
	20(74.1%)
	

	Level of health facility
	Level I
	16(41.0%)
	23(59.0%)
	Fishers exact
Df=4
P*=0.766

	
	Level II
	6(28.6%)
	15(71.4%)
	

	
	Level III
	29(41.4%)
	41(58.6%)
	

	
	Level IV
	40(39.2%)
	62(60.8%)
	

	
	Private 
	3(27.3%)
	8(72.7%)
	


P*=Fishers exact
[bookmark: _Hlk169030148]
Table 3.6: Association between level of knowledge and referral mechanism
	Knowledge area
	Category 
	Referral mechanism
	Statistical significance 

	
	
	Referred (94)
	Not referred (149)
	

	[bookmark: _Hlk210306405][bookmark: _Hlk168068812][bookmark: _Hlk168068828]Knowledge level on structure and organization of referral system
	Low 
	65(43.0%)
	86(57.0%)
	Fisher’s exact
Df=2
[bookmark: _Hlk210306420]P*=0.003

	
	Moderate
	4(12.1%)
	29(87.9%)
	

	
	High
	25(42.4%)
	34(57.6%)
	

	[bookmark: _Hlk210306435]Knowledge level on roles and responsibilities 
	Low 
	66(46.2%)
	77(53.8%)
	χ2=8.200
Df=2
P=0.017

	
	Moderate
	18(28.6%)
	45(71.4%)
	

	
	High
	10(27.0%)
	27(73.0%)
	

	Knowledge level on management of referrals 
	Low 
	57(42.5%)
	77(57.5%)
	χ2=1.877
Df=2
P=0.391

	
	Moderate
	9(34.6%)
	17(65.4%)
	

	
	High
	28(33.7%)
	55(66.3%)
	

	[bookmark: _Hlk210306470]Knowledge level on coordination of referral services
	Low 
	62(46.3%)
	72(53.7%)
	χ2=7.254
Df=2
[bookmark: _Hlk210306483]P=0.027

	
	Moderate
	6(28.6%)
	15(71.4%)
	

	
	High
	26(29.5%)
	62(70.5%)
	

	[bookmark: _Hlk210306497]Knowledge level on monitoring of referral systems 
	Low 
	62(45.9%)
	73(54.1%)
	χ2=6.958
Df=2
[bookmark: _Hlk210306506]P=0.031

	
	Moderate
	10(33.3%)
	20(66.7%)
	

	
	High
	22(28.2%)
	56(71.8%)
	

	[bookmark: _Hlk210306545]Overall knowledge level
	Low 
	64(44.8%)
	79(55.2%)
	χ2=5.626
Df=2
P=0.050

	
	Moderate
	5(35.7%)
	9(64.3%)
	

	
	High
	25(29.1%)
	61(70.9%)
	


[bookmark: _Hlk208387713]P*=Fishers exact
[bookmark: _Hlk183531151]
[bookmark: _Hlk210306839]Table 3.7: Association between health system factors and referral mechanism 
	Variable 
	Response
	Referral mechanism 
	Statistical significance 

	
	
	Referred (94)
	Not referred (149)
	

	Facility equipped with 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 3.8: Knowledge on structure and organization of health referral system
	Knowledge variable
	Response
	Control (226)
	Intervention (239)

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

	Levels in the referral system 
	Correct
	51(43.2%)
	51(46.8%)
	51(40.8%)
	73(64.0%)

	
	Incorrect
	67(56.8%)
	58(53.2%)
	74(59.2%)
	41(36.0%)

	Levels of service in the referral system
	Correct
	43(36.4%)
	47(43.1%)
	46(36.8%)
	64(56.1%)

	
	Incorrect
	75(63.6%)
	62(56.9%)
	79(63.2%)
	50(43.9%)

	Categories of elements in referral services framework for movement 
	Correct
	39(33.1%)
	42(38.5%)
	36(28.8%)
	60(52.6%)

	
	Incorrect
	79(66.9%)
	67(61.5%)
	89(71.2%)
	54(47.4%)

	Level of knowledge on structure and organization of health referral system
	Low
	69(58.5%)
	82(54.1%)
	82(65.6%)
	59(51.7%)

	
	Moderate
	16(13.5%)
	19(17.4%)
	17(13.6%)
	9(7.9%)
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	High
	33(28.0%)
	31(28.5%)
	26(20.8%)
	46(40.4%)



	

Table 3.9: Knowledge on roles and responsibilities 
	[bookmark: _Hlk183530244]Knowledge variable
	Response
	Control (226)
	Intervention (239)

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

	National MoH in formulation of overall referral policy, strategy, guidelines and SOPs 
	Correct
	70(59.3%)
	68(62.4%)
	50(40.0%)
	88(77.2%)

	
	Incorrect
	48(40.7%)
	41(37.6%)
	75(60.0%)
	26(22.8%)

	County health department in collaboration with international levels 
	Correct
	75(63.6%)
	80(73.4%)
	69(55.2%)
	90(78.9%)

	
	Incorrect
	43(36.4%)
	29(26.6%)
	56(44.8%)
	24(21.1%)

	Mother or next of kin providing consent 
	Correct
	81(68.6%)
	82(75.2%)
	71(56.8%)
	96(84.2%)

	
	Incorrect
	37(31.4%)
	27(24.8%)
	54(43.2%)
	18(15.8%)

	Frontline health worker completing referral form
	Correct
	64(54.2%)
	64(58.7%)
	62(49.6%)
	78(68.4%)

	
	Incorrect
	54(45.8%)
	45(41.3%)
	63(50.4%)
	36(31.6%)

	Referral facility continuously supplies standardized forms & registers HCPs
	Correct
	58(49.2%)
	59(54.1%)
	57(45.6%)
	80(70.2%)

	
	Incorrect
	60(50.8%)
	50(45.9%)
	68(54.4%)
	34(29.8%)

	Receiving health team attending only to emergency referred clients and not specimens
	Correct
	58(49.2%)
	54(49.5%)
	61(48.8%)
	88(77.2%)

	
	Incorrect
	60(50.8%)
	55(50.5%)
	64(51.2%)
	26(22.8%)

	Receiving facility ensuring continuous supply of registers & forms to record referrals
	Correct
	66(55.9%)
	72(66.1%)
	58(46.4%)
	85(74.6%)

	
	Incorrect
	52(44.1%)
	37(33.9%)
	67(53.6%)
	29(25.4%)

	Level of knowledge on roles and responsibilities 
	Low
	71(60.2%)
	50(45.9%)
	72(57.6%)
	28(24.6%)

	
	Moderate
	26(22.0%)
	43(39.4%)
	37(29.6%)
	48(42.1%)
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	High
	21(17.8%)
	16(14.7%)
	16(12.8%)
	38(33.3%)


		
Table 3.10: Knowledge on management of referrals  
	Knowledge variable
	Response
	Control (226)
	Intervention (239)

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

	Government enhance access to services by Kenyans registered with SHIFU only
	Correct
	46(39.0%)
	49(45.0%)
	51(40.8%)
	91(79.8%)

	
	Incorrect
	72(61.0%)
	60(55.0%)
	74(59.2%)
	23(20.2%)

	Attending health worker fill out client referral forms or e-referral system
	Correct
	55(46.6%)
	64(58.7%)
	57(45.6%)
	90(78.9%)

	
	Incorrect
	63(53.4%)
	45(41.3%)
	68(54.4%)
	24(21.1%)

	A command, control and coordination structure established with linkages to other relevant departments
	Correct
	48(40.7%)
	55(50.5%)
	63(50.4%)
	74(64.9%)

	
	Incorrect
	70(59.3%)
	54(49.5%)
	62(49.6%)
	40(35.1%)

	Standard measures put in place to ensure specimens are handled well 
	Correct
	44(37.3%)
	47(43.1%)
	62(49.6%)
	93(81.6%)

	
	Incorrect
	74(62.7%)
	62(56.9%)
	63(50.4%)
	21(18.4%)

	Quality assurance system supported by budgetary provisions at all levels 
	Correct
	57(48.3%)
	65(59.6%)
	68(54.4%)
	79(69.3%)

	
	Incorrect
	61(51.7%)
	44(40.4%)
	57(45.6%)
	35(30.7%)

	Community level m-health used to collect data for decision making 
	Correct
	84(71.2%)
	79(72.5%)
	75(60.0%)
	90(78.9%)

	
	Incorrect
	34(26.8%)
	30(27.5%)
	50(40.0%)
	24(21.1%)

	Experts in referrals should be drawn from public, private and faith-based facilities 
	Correct
	46(39.0%)
	66(60.6%)
	62(49.6%)
	99(86.8%)

	
	Incorrect
	72(61.0%)
	43(39.4%)
	63(50.4%)
	15(13.2%)

	Level of knowledge on management of referrals 
	Low
	62(52.5%
	44(40.4%)
	72(57.6%)
	37(32.5%)

	
	Moderate
	5(4.2%)
	38(34.9%)
	21(16.8%)
	16(14.0%)
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	High
	51(43.2%)
	27(24.8%)
	32(25.6%)
	61(53.5%)


			

Table 3.11: Knowledge on coordination of referral services   
	Knowledge variable
	Response
	Control (226)
	Intervention (239)

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

	Superiority of county referral coordinating team with devolution 
	Correct
	54(45.8%)
	57(52.3%)
	62(49.6%)
	78(68.4%)

	
	Incorrect
	64(54.2%)
	52(47.7%)
	63(50.4%)
	36(31.6%)

	Coordination at the national level design, develop and disseminate referral policies and guidelines 
	Correct
	41(34.7%)
	46(42.2%)
	61(48.8%)
	85(74.6%)

	
	Incorrect
	77(65.3%)
	63(57.8%)
	64(51.2%)
	29(25.4%)

	County and sub-county team sensitize and train county teams on referral system
	Correct
	70(59.3%)
	76(69.7%)
	77(61.6%)
	100(87.7%)

	
	Incorrect
	48(40.7%)
	33(30.3%)
	48(38.4%)
	14(12.3%)

	Coordinating facility ensures health workers in facility adheres to guidelines and protocols
	Correct
	48(40.7%)
	69(63.3%)
	64(51.2%)
	93(81.6%)

	
	Incorrect
	70(59.3%)
	40(36.7%)
	61(48.8%)
	21(18.4%)

	Referring facility coordinate community education on referral systems
	Correct
	62(52.5%)
	70(64.2%)
	65(52.0%)
	84(73.7%)

	
	Incorrect
	56(47.5%)
	39(35.8%)
	60(48.0%)
	30(26.3%)

	Level of knowledge on coordination of referral services 
	Low
	72(61.0%)
	39(35.8%)
	62(49.6%)
	27(23.7%)

	
	Moderate
	6(5.1%)
	37(33.9%)
	15(12.0%)
	23(20.2%)
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	High
	40(33.9%)
	33(30.3%)
	48(38.4%)
	64(56.1%)


		
Table 3.12: Knowledge on monitoring of referral systems 
	Knowledge variable
	Response
	Control (226)
	Intervention (239)

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

	Indicators used to monitor & evaluate referral systems on client movement 
	Correct
	37(31.4%)
	46(42.2%)
	73(58.4%)
	92(80.7%)

	
	Incorrect
	81(68.6%)
	63(57.8%)
	52(41.6%)
	22(19.3%)

	Monitoring parameters in referral
	Correct
	45(38.1%)
	58(53.2%)
	83(66.4%)
	99(86.8%)

	
	Incorrect
	73(61.9%)
	51(46.8%)
	42(33.6%)
	15(13.2%)

	Indicators on referral systems parameters
	Correct
	60(50.8%)
	62(56.9%)
	81(64.8%)
	93(81.6%)

	
	Incorrect
	58(49.2%)
	47(43.1%)
	44(35.2%)
	21(18.4%)

	Referral process indicators 
	Correct
	46(39.0%)
	53(48.6%)
	74(59.2%)
	90(78.9%)

	
	Incorrect
	72(61.0%)
	56(51.4%)
	51(40.8%)
	24(21.1%)

	Level of knowledge on monitoring of referral systems
	Low
	77(65.3%)
	61(56.0%)
	58(46.4%)
	27(23.7%)

	
	Moderate
	17(14.4%)
	34(31.2%)
	13(10.4%)
	19(16.7%)
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	High
	24(20.3%)
	14(12.8%)
	54(43.2%)
	68(59.6%)


	

			
[bookmark: _Hlk169031295]Table 3.13: Level of knowledge at baseline and endline
	Level of knowledge  
	Combined (N=466)
	Control (226)
	Intervention (239)

	
	Baseline
(223)
	Endline
(243)
	Baseline
(118)
	Endline
(109)
	Baseline
(125)
	Endline
(114)

	Low
	143(58.8%)
	88(39.5%)
	71(60.2%)
	49(45.0%)
	72(57.6%)
	39(34.2%)

	Moderate
	14(5.8%)
	35(15.7%)
	5(4.2%)
	20(18.3%)
	9(7.2%)
	15(13.2%)
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	86(35.4%)
	100(44.8%)
	42(35.6%)
	40(36.7%)
	44(35.2%)
	60(52.6%)



Table 3.14: Influence of training frontline workers on the knowledge on maternal and neonatal referrals systems at endline
	[bookmark: _Hlk166589950]Association of training on level of knowledge 

	Group
	Level of knowledge
	χ2
	DF
	P value

	
	High(N=100
	Moderate(N=35)
	Low(N=88)
	5.741
	2
	0.030

	Control (N=109)
	40(36.7%)
	20(18.3%)
	49(45.0%)
	
	
	

	Intervention(N=114
	60(52.6%)
	15(13.2%)
	39(34.2%)
	
	
	

	Influence of training on level of knowledge (logistic regression)

	Variable 
	Category  
	Odds Ratio (OR)
	P value

	95% 
Confidence Interval (CI)

	Training FHWs 
	No (Reference)
	

1.377
	

0.031
	Lower
	Upper

	
	
	
	
	
1.031
	
1.841

	
	Yes
	
	
	
	



	Level of knowledge at endline

	
	Control
	Total
	McNemar Test (p=value

	
	Low
	Moderate
	High
	
	

	Level of knowledge at Baseline
	Low
	48(73.8%)
	8(12.3%)
	9(13.8%)
	65(63.1%)
	    


0.237          

	
	Moderate
	0(0.0%)
	4(80.0%)
	1(20.0%)
	5(4.9%)
	

	
	High
	1(2.6%)
	8(20.5%)
	30(76.9%)
	39(100.0%)
	

	
	Total
	49(45.0%)
	20(18.3%)
	40(36.7%)
	109(37.9%)
	

	
	Intervention 
	Total
	




0.001                 

	
	Low
	Moderate
	High
	
	

	Level of knowledge at Baseline
	Low
	35(53.8%)
	11(16.9%)
	19(29.2%)
	65(57.0%)
	

	
	Moderate
	4(44.4%)
	4(44.4%)
	1(11.2%)
	9(7.9%)
	

	
	High
	0(0.0%)
	0.0(0.0%)
	40(100.0%
	40(35.1%)
	

	
	Total
	39(34.2%)
	15(13.2%)
	60(52.6%)
	114(100.0%)
	


[bookmark: _Hlk209974872][bookmark: _Hlk168151633]
[bookmark: _Hlk169031624]Table 3.15: McNemar Test to determine the effectiveness of training FHWs on community referral mechanism
	Community referral mechanism at endline

	
	Control 
	Total
	McNemar Test (p=value

	
	Referred 
	Not referred 
	
	

	Community referral mechanism at Baseline
	Referred
	46(100.0%)
	0(0.0%)
	46(42.2%)
	

0.452            

	
	Not referred
	11(17.5%)
	52(82.5%)
	63(57.8%)
	

	
	Total
	57(52.3%)
	52(47.7%)
	109(100.0%)
	

	
	Intervention
	Total
	



0.001                 

	
	Referred 
	Not referred 
	
	

	Community referral mechanism at Baseline
	Referred 
	28(71.8%)
	11(28.2%)
	3934.2%)
	

	
	Not referred
	50(66.7%)
	25(33.3%)
	75(65.8%)
	

	
	Total
	78(68.4%)
	36(31.6%)
	114(100.0%)
	



4. DISCUSSION 
4.1 Referral mechanisms
The findings of this study revealed that 49.0% had referred to patients at the baseline for combined control and intervention. This was attributed to complexity of the referral mechanisms combined with higher workloads. This study agrees with study conducted in in Western Kenya which revealed that the patient referral was low (Thakkar et al., 2022). The study also is in line with the study conducted in Kilifi County, which highlighted that some healthcare providers had inadequate knowledge of referral protocol, specialist services on other hospitals, leading to low referral (Give et al., 2019 & Asfaha et al., 2020). This study also agrees with other studies which highlighted that patients also may resist for the referral due to travelling costs, high expenses on specialists, and fear of specialist care refraining them from conducting referrals since patients may not follow up (Kruk et al., 2019). The study conducted in various part of Kenya, also showed that services may not available in the referred hospital thus causing the healthcare providers futile if the patient may not receive the services and if available is too costly causing the referral to be too low and sometimes lack of feedback from the referral hospitals together with unclear referral guideline resulting in inconsistency among healthcare profession on referral (Zeng et al., 2022; Morris et al., 2023; Amboko et al., 2022).
A higher proportion of 30.1% had used verbal communication as a referral tool. This can be due to inadequate time due to shortage of staff members, especially in the hospital in the lower-level step ups where one healthcare profession serves the whole facility, poor infrastructure such as weak supervision and communication challenges which encourage informal or verbal referrals result in weak documentation which challenges the tracking and care of referred patient. This study is in line with a study conducted by Matolengwe and his colleagues which stated that health profession had a challenge in technology such as use of electronic medical records and methods of communication which are ineffective; also challenges in procedural and regulatory issues like inadequate comprehensive communication protocol, and time consuming in communication procedure (Matolengwe et al., 2024). The study is also in agreement to studies conducted in low and middle-income counties which highlighted that there was inadequate training on referrals mechanism procedure and lack of electronic systems, lack of internet and also inadequate referral form which forces the healthcare profession to rely on phone calls or verbal communication as referral tool (Neill et al., 2023; Matolengwe et al., 2024). The study is also in line with other studies which indicates that shortages of healthcare workers and high workload leads to use verbal communication in order to serve time to be able to attend to many clients thus is simple and quicker in providing information verbally than writing or typing electronically (Wei et al., 2024; Ledema et al., 2019).
Higher proportion of 26.6% used health facility referral system. This is attributed to improved training among healthcare providers in the usage of electronic medical records and referral protocols and it also shows that government has ensured that there is enforcement of policy and availability of referral protocol within the facilities, especially those in lower settlement set ups. This study agrees with others which showed that healthcare professions are empowered well with digital tools, referral documents, knowledge, and supported supervision which had increased the referral utilization of systems (Neill et al., 2023). The study also is in line with study conducted on digital health utilization and acceptance of electronic tools, showed that adoption of digital referral tools and electronic systems significantly increases the data accuracy, collaboration care and timely referrals which leads to reduction of delay of medication attention and support timely decision on healthcare providers (Erku et al., 2023; Kipruto et al., 2022).
Higher percentage 37.1% of the respondents were rarely using the MoH referral tools. This is attributed to work overload and inadequate time since most of them are overwhelmed with high number of patients whom they need to attend in a day which minimizes the utilization of MoH referral tools. This study is in line with study conducted by Tolera(2022) and the colleagues which reported that there is a lack of integration of MoH referral tools into existing electronic health records which leads to duplication of effort and increased workload to healthcare providers. It also highlighted some of the factors contributing to low utilization of these tools, including individual issues like digital illiteracy, technical knowledge barrier, lack of motivation and negative attitude; technologies issues such as lack infrastructure like computer, network, power supply, system security and privacy concerns of patients; and lastly institutional challenges such as poor quality of training among healthcare providers, weak leadership commitment, staff turnover, high workload and lack of motivation and incentives which hindered the consisted and effective utilization of MoH referral tools (Tolera et al., 2024). Other studies also agreed with this study which showed that inadequate time due to work overload among the healthcare providers contributed limited healthcare’s ability to complete the referral documentation (Khan et al., 2024; Portoghese et al., 2014).
Results showed that 34.2% had not referred to patients because they were not aware of the tools. This signifies inadequate job training hence many healthcare professionals lacking awareness of the referral tools. The findings for this study agree with the findings from a study conducted in Ethiopia which reported that digital illiteracy, technical knowledge barrier and poor quality of training among healthcare providers which hindered the consisted and effective utilization of MoH referral tools (Tolera et al., 2024 & Asfaha et al., 2020).
The observed improvements in referral-related outcomes can be attributed primarily to the structured training intervention provided to frontline health workers. The training enhanced health workers’ knowledge of referral protocols, improved recognition of maternal and neonatal danger signs, and strengthened decision-making regarding timely referrals. These competencies are known to play a critical role in reducing referral delays and improving continuity of care within primary and referral health systems. The consistent improvement observed across intervention sites further supports the conclusion that the changes were intervention-driven rather than incidental.
To minimize the influence of potential confounding variables, several methodological safeguards were implemented. The study employed a uniform pretest–posttest design, with all participants exposed to the same standardized training content delivered by the same facilitators using identical materials. Additionally, implementation was conducted over a similar timeframe across all study sites, reducing variability related to contextual or temporal factors. Baseline measurements were obtained prior to the intervention, allowing changes in referral practices to be assessed relative to participants’ initial performance. Collectively, these measures strengthen the internal validity of the study and support a causal relationship between the training intervention and observed improvements in referral mechanisms.
4.2 Level of Knowledge on the Community Referral System
This study assessed healthcare providers’ knowledge of the community referral system across multiple domains, including the structure and organization of referral services, roles and responsibilities of key actors, management and coordination of referrals, and monitoring and evaluation mechanisms. Overall, baseline findings revealed substantial knowledge gaps across both intervention and control arms. However, marked improvements were observed at endline within the intervention arm, demonstrating the effectiveness of targeted capacity-building strategies.
4.2.1 Knowledge on the Structure and Organization of the Referral System
At baseline, more than half of the respondents demonstrated incorrect knowledge regarding the levels of service within the health referral system. This finding suggests limited understanding of how care is structured across different tiers of the health system and how patients should appropriately flow between levels. Following implementation of the intervention, the majority of respondents in the intervention arm demonstrated correct knowledge at endline. This improvement is attributed to structured training, mentorship, and supportive supervision conducted during the intervention period, which enhanced comprehension of referral pathways and adherence to established referral structures.
These findings are consistent with studies conducted in Kilifi County, which reported significant improvements in referral knowledge among healthcare providers following structured training, supportive supervision, and integration of digital tools to reinforce referral guidelines (Give et al., 2019). Similar observations were reported by Mengist et al. (2024), who identified inadequate knowledge and limited dissemination of referral guidelines as major barriers to effective referral systems, noting that targeted mentorship and training substantially improve providers’ competency.
Knowledge of the elements within the referral services framework, particularly categories governing patient movement, was also low at baseline. Most respondents initially demonstrated incorrect knowledge in this area. However, by endline, respondents in the intervention arm showed substantial improvement. This underscores the importance of focused interventions addressing communication channels, referral pathways, and feedback mechanisms, which have been shown to strengthen referral system functionality (Give et al., 2019).
Despite these gains, overall knowledge on the structure and organization of the referral system remained low when considering both arms collectively. This suggests that many healthcare providers lack a comprehensive understanding of how referral mechanisms operate across interconnected levels of care. Comparable studies have reported that complexity of referral systems, weak communication, poor feedback loops, and insufficient orientation to referral protocols contribute to inappropriate or delayed referrals, ultimately compromising continuity and quality of care (Zeng et al., 2022; Adams et al., 2012).

4.2.2 Knowledge on Roles and Responsibilities in the Referral System
Regarding institutional roles, most respondents demonstrated correct knowledge of the Ministry of Health’s (MoH) responsibility in formulating referral policies, strategies, guidelines, and standard operating procedures across both intervention and control arms. This may reflect widespread dissemination of national health policies and familiarity with regulatory frameworks governing referral systems. These findings align with Nyawira (2023), who emphasized the MoH’s central role in ensuring accountability, equity, and standardization across all levels of healthcare delivery.
Similarly, most respondents correctly identified the role of county health departments in collaboration with national and international stakeholders. This may be attributed to professional exposure, intersectoral engagement, and participation in global health initiatives, which enhance understanding of collaborative governance structures (Zeng et al., 2022).
High levels of correct knowledge were also observed regarding the role of mothers or next of kin in providing consent for referrals. This reflects awareness of shared decision-making principles and respect for patient autonomy, particularly in child health contexts. These findings are consistent with prior studies emphasizing the importance of caregiver involvement in improving health outcomes (Mudiyanselage et al., 2024; Langer et al., 2018).
Most respondents also demonstrated correct knowledge that frontline health workers are responsible for completing referral forms. This may be attributed to routine engagement in referral processes, prior training, and awareness of the importance of accurate documentation for patient safety and continuity of care. Similar findings have been reported in Kiambu County, where adequate knowledge of referral documentation was associated with improved patient management (Health Systems Management [HSM], 2025).
Knowledge regarding the responsibility of referral facilities to supply standardized referral forms and registers was generally high. This reflects routine exposure to standardized documentation tools and prior orientation on record-keeping practices. Previous studies have similarly reported that availability of standardized referral documentation improves adherence to referral protocols and system efficiency (Give et al., 2019).
However, baseline knowledge gaps were identified regarding the role of receiving health teams, particularly the misconception that receiving facilities attend only to emergency referrals and not specimen referrals. At endline, respondents in the intervention arm demonstrated correct knowledge, highlighting the impact of targeted training clarifying distinctions between patient and specimen referrals. This aligns with evidence showing that structured training and mentorship improve understanding of referral responsibilities (Give et al., 2019).
Despite improvements, overall knowledge on roles and responsibilities remained relatively low. This indicates persistent gaps in understanding broader policy and administrative functions guiding referral systems. Similar findings have been reported elsewhere, where limited access to updated guidelines and insufficient training contributed to low knowledge levels among healthcare workers (Erku et al., 2023; Seyed-Nezhad et al., 2021).
4.2.3 Knowledge on Management of Referral Services
Baseline findings revealed poor knowledge regarding government efforts to enhance access to services, particularly misconceptions that access is limited only to individuals registered under specific schemes. By endline, respondents in the intervention arm demonstrated correct knowledge, reflecting improved understanding of universal health coverage initiatives and referral policy integration. These findings align with studies in low- and middle-income countries emphasizing the regulatory role of governments in promoting equitable access to healthcare services (Nungo et al., 2024).
Most respondents correctly identified the responsibility of attending health workers to complete referral forms or use electronic referral systems. This improvement is likely due to ongoing capacity building and the introduction of digital health systems, consistent with findings from Nairobi demonstrating that electronic medical records enhance provider awareness and compliance (Muinga, 2018).
Knowledge regarding command, control, and coordination structures for referral management was generally high, indicating awareness of administrative frameworks necessary for effective referral operations. This aligns with World Health Organization (2025) guidance highlighting the importance of strong coordination structures for timely communication and resource mobilization.
However, baseline knowledge regarding standards for specimen handling during referrals was low. At endline, respondents in the intervention arm demonstrated correct knowledge, attributable to training on quality and safety protocols. These findings are consistent with Kenyan studies emphasizing that adherence to laboratory standards reduces diagnostic delays (Toroitich et al., 2024).

4.2.4 Knowledge on Coordination and Monitoring of Referral Systems
Knowledge gaps were also observed regarding coordination roles at county and national levels. At baseline, many respondents demonstrated incorrect knowledge on referral coordination structures following devolution. Endline improvements in the intervention arm suggest enhanced understanding of governance frameworks emphasized during training. Similar trends have been reported in Kenya, where devolution improved dissemination of referral guidelines and coordination roles (Nyawira, 2023; Masaba et al., 2020; Zeng et al.,, 2022).
Regarding monitoring and evaluation, baseline knowledge of referral indicators was low. Endline improvements in the intervention arm highlight the effectiveness of mentorship and supportive supervision in strengthening monitoring capacity. Comparable studies across sub-Saharan Africa report that regular supervision and training improve utilization of referral indicators (Measure Evaluation, 2014; Manzi et al., 2024).
4.2.5 Overall Knowledge on the Community Referral System
In summary, baseline findings revealed low overall knowledge of the community referral system among healthcare providers. However, substantial improvements were observed at endline within the intervention arm. These gains are attributed to targeted interventions, including structured training, mentorship, and supportive supervision. The findings are consistent with evidence demonstrating that capacity building and continuous support significantly enhance referral knowledge and practice (Adams et al., 2012; Ouma et al., 2025).
4.3 Influence of training frontline workers on the knowledge on maternal and neonatal referrals systems
The results indicated that most of the respondents demonstrated a high level of knowledge in the intervention arm while in the control arm they indicated low level of knowledge. This was attributed to the skill development workshops and continuous mentorship provided during the intervention period, which improved health workers’ understanding of referral protocols, measures for referral, and coordination mechanisms between service delivery levels. The findings aligned with a study from Tanzania which found that regular training and mentorship significantly improved health providers’ knowledge and confidence in managing maternal and neonatal referrals by strengthening their technical capacity and decision-making skills (Isangula et al., 2022). The study showed significant association in the between training and level of knowledge, indicating that training contributed positively to the increase on knowledge. This indicated that training contributed positively to enhanced understanding among frontline health workers. The result agreed with a study which found that targeted training interventions improved healthcare providers’ knowledge and ability to apply referral guidelines effectively (Nassar et al., 2024). Though it contradicted a study conducted by Rowe et al. (2025), which noted that training alone did not contribute to a significant improvement in referral knowledge due to inadequate follow-up support and lack of regular reminder courses to reinforce learning outcomes.
The study further found out that trained frontline health workers had more chances of having higher knowledge on maternal and neonatal referral systems compared to their untrained counterparts. This was attributed to the organized and practical nature of the training, which stressed inclusive learning, scenario-based problem-solving, and peer learning approaches that improved preservation and application of referral knowledge in practice. The result was in line with a study from Tanzania which found that continuous professional development and mentorship enhanced staff knowledge and compliance with maternal referral guidelines (Isangula et al., 2022). However, it disagreed with a study that was done in here in Kenya which reported no significant association in knowledge between trained and untrained staff, linking this to limited training duration and insufficient institutional support after training (Muchangi et al., 2021)

5. Conclusion
The study concludes that there was low level of knowledge on community referral systems at baseline with overall (58.8%), control arm 60.2% and intervention arm 57.6% at baseline. At endline the level of high knowledge was increased to 44.8% overall, with 36.7% in the control arm and 52.6% in the intervention arm.
The study concludes that training frontline health workers significantly influence on both knowledge and referral mechanisms; training on knowledge levels (χ² = 5.741, p = 0.030) and the likelihood of referring clients (OR = 1.377, p = 0.031).
[bookmark: _Toc178152540][bookmark: _Toc215397467] 6. RECOMMENDATIONS 
[bookmark: _Hlk214137039]The study recommends that: Strengthen continues capacity building programs for frontline health workers to improve knowledge on community referral systems such as periodic refresher training, mentorship, and integration of digital learning tools to sustain the knowledge gains observed in the intervention arm. Counties should integrate regular training for frontline health workers, focusing on emergency care, preparedness, referral guidelines, and digital platforms to ensure sustainability and continuous improvement in referral practices. The study recommends that in future research should explore more on the long-term effectiveness and sustainability of digital referral interventions to determine whether the knowledge gained, referral practices, and system performance observed in the intervention arm are sustained over time and adaptable across different counties.
Consent 
The study involved human participants and therefore informed consent applied. The participants were enrolled upon consent. 
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