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Introduction
A well-functioning patient referral system is a critical component of an effective healthcare 
delivery model, particularly in rural and remote settings.1 It ensures that patients are transferred 
from primary care facilities to higher-level centres in a timely and organised manner, especially 
when specialised treatment is required.2 In Zambia, where health services are delivered through 
a three-tiered system, comprising primary, secondary and tertiary levels an efficient referral 
mechanism is essential for linking patients to appropriate levels of care.3 However, in remote 
areas such as Mbala District in Northern province, the referral system faces substantial challenges 
that undermine the delivery of equitable and quality healthcare. Globally, the importance of 
efficient referral systems is recognised under Sustainable Development Goal 3 (SDG 3), which 
seeks to ‘ensure healthy lives and promote well-being for all at all ages’. One of its key targets is 
to achieve universal health coverage (UHC), including access to quality essential healthcare 
services and timely referral interventions.4 Universal health coverage cannot be attained if patients 
in rural areas are unable to access higher levels of care because of transport barriers, weak 
infrastructure or a lack of emergency response mechanisms.5,6 Therefore, strengthening the 
referral system is central to fulfilling this global health mandate. In the context of Zambia, the 
National Health Strategic Plan (NHSP) 2022–2026, extended in subsequent frameworks, outlines 
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constraints present significant challenges to the effectiveness of the patient referral system.

Methods: This study employed a descriptive cross-sectional design. Data were collected over 
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determinants of timely and effective patient referrals.

Keywords: patient referral system; emergency healthcare; health service accessibility; primary 
health care; rural healthcare; health systems.

Assessing the effectiveness of the patient referral system 
in remote Zambia: A case study of Mbala District

Read online:
Scan this QR 
code with your 
smart phone or 
mobile device 
to read online.

http://www.phcfm.org
https://orcid.org/0009-0005-2510-0504
mailto:daustine@edenuniversity.education
mailto:daustine@edenuniversity.education
https://doi.org/10.4102/phcfm.v18i1.5237
https://doi.org/10.4102/phcfm.v18i1.5237
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.4102/phcfm.v18i1.5237&phcfm.org=pdf&date_stamp=2026-08-29


Page 2 of 6 Original Research

http://www.phcfm.org Open Access

the government’s commitment to ensure that all Zambians, 
particularly those in rural and underserved areas, have 
access to essential health services.7 The plan emphasises the 
importance of improving referral systems by addressing 
gaps in ambulance services, transport logistics, 
communication and staffing. Despite these policy aspirations, 
rural areas such as Mbala continue to face major limitations 
in implementing an effective referral chain. These challenges 
result in delays or failures in transferring patients to higher 
levels of care, ultimately compromising health outcomes. 
Emergency cases that require urgent attention such as 
maternal complications, severe injuries or paediatric 
emergencies, often face life-threatening delays.8 The 
inefficiencies in the referral system not only place additional 
strain on one general hospital available (servicing Mpulungu, 
Senga and Mbala District and also neighbouring Tanzania 
boarder areas) but also erode public confidence in the health 
system.9 Therefore, assessing the effectiveness of the patient 
referral system in Mbala District is both timely and necessary. 
This study aims to generate evidence that can inform policy 
adjustments and practical interventions aligned with SDG 3, 
Zambia’s health strategies and the broader goal of UHC. By 
identifying the structural, logistical and human resource 
barriers within the current system, this research will 
contribute to the development of a more equitable, responsive 
and resilient healthcare delivery system in rural Zambia.

Research methods and design
Study design
The design employed was selected to enable a systematic 
assessment of the effectiveness of the patient referral system 
across various health facilities and communities within 
Mbala District at a single point in time. 

Study setting
The study was conducted in Mbala District, one of the more 
remote districts in Zambia, located in the Northern province. 
The district has a total population of approximately 166 766 
and is largely rural, characterised by difficult terrain, poor 
road networks and limited access to higher-level health 
services. Mbala has 29 health facilities, including rural health 
centres, health posts and Mbala General Hospital which 
serves as the referral centre for the area. 

Population
The study population comprised two main groups: (1) health 
facility in-charges responsible for coordinating patient 
referrals and (2) community members from villages served 
by the sampled health facilities. The inclusion of community 
members aimed to gather first-hand perspectives on their 
experiences with the referral system.

Sample and sampling
Out of the 29 health facilities in the district, 18 were 
purposively sampled to ensure a representative mix of both 
hard-to-reach and more accessible facilities. At each of these 

facilities, the health facility in-charge was selected as a 
respondent. In addition, in every village visited during the 
study, 10 community members were interviewed, resulting 
in a total of 180 community respondents. Community 
members were selected using simple random sampling from 
households within the catchment area of each sampled 
facility. Data collection was completed within a 2-week 
period through a well-structured and coordinated fieldwork 
plan. A team of nine trained field assistants were deployed, 
organised into three teams of three members each, with each 
team responsible for covering six health facilities, ensuring 
efficient coverage of all sampled sites.

Data collection
Data were collected using two tools: structured questionnaires 
administered to in-charges of 18 sampled health facilities, 
and community interview schedules conducted with 
10 residents in each village visited. The questionnaires 
explored referral transport, communication systems, 
emergency response and staffing, while community 
interviews focused on accessibility, timeliness and 
satisfaction with referrals. Data collection spanned 2 weeks 
and was conducted by trained field assistants. Ethical 
standards, including informed consent and  confidentiality, 
were strictly observed. Key variables included referral 
transport availability, communication systems, emergency 
response capacity, staffing levels, referral timeliness, 
accessibility of services and client satisfaction. These 
variables were used to assess the efficiency and effectiveness 
of the patient referral system. The data were coded and 
analysed using Jeffreys’s Amazing Statistics Program (JASP) 
version 0.19.3 statistical software to generate descriptive 
statistics and identify trends in the effectiveness of the 
referral system across Mbala District.

Ethical considerations
Ethical clearance to conduct this study was obtained from 
the  Eden University School of Medicine Research Ethics 
Committee (No. REF. No. EdenUSMC-01-06-2025).

TABLE 2: Distances of health facilities from the general hospital in Mbala District, 
Zambia (2025), N = 18.
Distance category (km) Number of facilities

0 km – 25 km 3
26 km – 50 km 8
51 km – 75 km 7
76 km – 100 km 1

Source: Ministry of Health. Northern Province: Mbala District Health Office Medium Term 
Expenditure Framework (MTEF) Action Plan for 2024 to 202610

TABLE 1: Systemic barriers affecting the referral system in Mbala District (N = 18).
Variable District status

Limited ambulance availability One operational ambulance serving the district
Poor road infrastructure Roads frequently impassable during rainy season
Unreliable communication  
networks

Mobile network coverage unreliable in several 
areas

Absence of resident medical doctors No resident medical doctors in rural facilities
Unreliable power supply Frequent electricity interruptions reported

Source: Ministry of Health. Northern Province: Mbala District Health Office Medium Term 
Expenditure Framework (MTEF) Action Plan for 2024 to 202610

Note: Mean prevalence (%) = 100.
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Results
Table 1 and Table 2 reveal significant challenges related to 
distance, load-shedding, and other infrastructural constraints 
within the district. Nine health facilities are located more 
than 26 km from the General Hospital, while seven are 
situated beyond 50 km. These considerable distances are 
compounded by poor road infrastructure, which becomes 
particularly difficult to navigate and, in some cases, 
impassable during the rainy season, thereby contributing to 
delays in patient transfers.

Furthermore, unreliable power supply and prolonged load-
shedding, averaging 16 h per day, significantly constrain the 
capacity of rural health facilities to stabilise and appropriately 
manage patients before referral. This further compromises 
the timeliness, continuity, and effectiveness of the referral 
process.

The situation is exacerbated by the absence of resident 
medical doctors in rural health facilities, limiting their 
capacity to manage critical and complicated cases at the point 
of care and increasing reliance on an already strained referral 
system. In addition, unreliable mobile communication 
networks impede timely coordination between referring and 
receiving facilities, particularly during emergencies, thereby 
increasing the risk of delays and potentially adverse patient 
outcomes.

Table 3 highlights the energy access constraints among grid-
powered health facilities in Mbala District. All four facilities, 
Zombe Rural Health Post, Kamuzwazi Rural Health Centre, 
Kawimbe Rural Health Centre and Mwamba Rural Health 
Centre experience an average of 16 h of loadshedding per 
day, regardless of their proximity to the district hospital, 
which ranges from 18 km to 45 km.

One of the key findings is a moderate negative correlation 
between the distance to the hospital and referral 

success  (r = –0.52). A strong positive correlation (r = 0.64) 
was found between staff preparedness and referral success. 
Ambulance availability also demonstrated a moderate 
positive correlation (r = 0.55) with referral success. The most 
pronounced finding from the analysis is the very strong 
positive correlation (r = 0.89) between mobile network 
coverage and referral success. Improving network coverage 
in rural areas is a priority intervention for improving health 
system responsiveness and patient outcomes.

Findings of regression results
Regression analysis revealed that road condition, transport 
availability, communication reliability and facility type were 
important factors in the referral system performance across 
health facilities in Mbala District. The results showed varying 
effects of these factors on both referral delay and referral 
satisfaction. Facilities with better road access, more reliable 
transport and dependable communication systems generally 
experienced shorter referral delays and reported higher 
levels of satisfaction with the referral process. Differences 
were also observed across facility types, highlighting the 
influence of infrastructure and operational capacity on 
the efficiency and perceived quality of referral services. 

Referral delay model
In the referral delay model, the following coefficients were 
observed:

•	 road condition (β = –1.64, p = 0.017)
•	 communication reliability (β = –1.89, p = 0.007)
•	 transport availability (β = –0.97, p = 0.224)
•	 facility type (β = –0.55, p = 0.478)
•	 constant (β = 10.47, p = 0.001).

The negative and statistically significant coefficient for road 
conditions implies that as road conditions improve (from poor 
to good), referral delays decrease by approximately 1.64 h, 
all  else held constant. Similarly, communication reliability 
shows a strong and significant effect: for every unit increase in 
communication reliability (e.g. from poor to moderate), 
referral delays reduce by nearly 1.89 h. Although transport 
availability and facility type showed negative coefficients 
suggesting that they help to reduce delays, their p-values 
(0.224 and 0.478, respectively) indicate that these associations 
were not statistically significant at the 5% level. 

Referral satisfaction model
In the referral satisfaction model, the coefficients were:

•	 communication reliability (β = +0.63, p = 0.002)

TABLE 5: Cross-tabulation of community awareness of the referral system and 
reported satisfaction levels among respondents in Mbala District (2025, N = 60).
Awareness Not satisfied Satisfied

No 9 16
Yes 26 9

Source: Ministry of Health. Northern Province: Mbala District Health Office Medium Term 
Expenditure Framework (MTEF) Action Plan for 2024 to 202610

Note: Chi-square statistic (χ²) = 0.33. Degrees of freedom = 1. p = 0.5677. The test yielded a 
chi-square value of 0.33 with 1 degrees of freedom and a p-value of 0.5677. 

TABLE 4: Correlation analysis: Bivariate of referral success in Mbala 
District – Zambia (2025, N = 18).
Variable Correlation with referral success

Distance to hospital -0.52
Staff preparedness 0.64
Ambulance availability 0.55
Network coverage 0.89

Source: Ministry of Health. Northern Province: Mbala District Health Office Medium Term 
Expenditure Framework (MTEF) Action Plan for 2024 to 202610

TABLE 3: Loadshedding hours and distance among grid-powered health facilities 
in Mbala District – Zambia (2025, N = 4).
Facility name Distance to hospital (km)

Zombe RHP 18
Kamuzwazi RHC 45
Kawimbe RHC 23
Mwamba RHC 37
Number of assessed facilities 4

Source: Ministry of Health. Northern Province: Mbala District Health Office Medium Term 
Expenditure Framework (MTEF) Action Plan for 2024 to 202610

Note: Mean daily loadshedding hours = 16 h/day.
RHC, rural health centre; RHP, rural health post.
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•	 transport availability (β = +0.27, p = 0.176)
•	 facility type (β = +0.21, p = 0.342)
•	 road condition (β = +0.19, p = 0.234)
•	 constant (β = 2.01, p = 0.002).

Here, communication reliability again stood out with a 
statistically significant positive effect. A one-point 
improvement in communication reliability is associated with 
a 0.63-point increase in satisfaction, on a 5-point scale. 

Discussion
Systemic barriers affecting the referral system in 
Mbala District
The results in Mbala District highlight several systemic 
weaknesses: the presence of only one operational ambulance 
for the entire district; poor road infrastructure that becomes 
impassable during the rainy season; and unreliable mobile 
communication networks that impede timely coordination 
during emergencies. Compounding these logistical barriers 
is the absence of resident medical doctors in rural health 
facilities, meaning that critical cases cannot be managed 
locally and must rely on the already-strained referral 
pathway. Unreliable sources of power in rural facilities 
further limit their capacity to stabilise patients before transfer.

Distribution of health facilities by distance
The distribution of health facilities by distance from the 
general hospital offers critical insights into the structural 
limitations of the referral system in Mbala District. The spatial 
distribution poses significant challenges for timely patient 
referrals, especially in emergency situations. Evidence from 
rural health systems in sub-Saharan Africa consistently 
indicates that greater distances from referral centres are 
associated with increased mortality and delayed care, 
particularly in obstetric and paediatric emergencies.11 Kruk et 
al. argue that physical access is among the most persistent 
barriers to achieving equitable health outcomes in low-
resource settings.12 In Zambia, the Ministry of Health 
recognises distance as a major determinant of care-seeking 
delays, as highlighted in the Zambia Demographic and Health 
Survey (ZDHS).13 Poor road networks, limited transport 
options and high fuel costs further compound the issue.14 
Furthermore, long distances have been shown to reduce the 
frequency of completed referrals, as patients may abandon 
transfer because of travel difficulty or cost.15 In Mbala’s 
context, these constraints are intensified by the presence of 
only one district ambulance and poor communication 
network. To address this, targeted interventions such as 
investment in community-based transport solutions and 
improved road infrastructure are essential. Equally important 
is integrating telehealth and mobile-based coordination to 
bridge the gap for distant communities.16

The role of electricity in the health system
The level of power outage in Mbala District represents a 
critical operational challenge, particularly for managing 

emergency referrals that require refrigeration of drugs, 
lighting during night-time emergencies and the use of 
diagnostic equipment. In rural health systems, reliable 
electricity is essential for effective service delivery. Power 
outages are directly linked to reduced healthcare quality and 
increased maternal and neonatal risks.17 The World Health 
Organization (WHO) also emphasises the role of electricity in 
supporting functioning cold chains, communication systems 
and life-saving interventions. Mbala’s grid-connected 
facilities, while technically electrified, remain functionally 
underserved because of prolonged power outages, with only 
a few facilities supplementing grid electricity through solar 
energy systems.8 Moreover, loadshedding disproportionately 
impacts referral systems, as communication tools  
(e.g. phones, radios) often depend on electricity. As observed 
by Scott et al., electricity access significantly enhances the 
operational readiness of rural health facilities.18 Without 
reliable power, even facilities near the referral hospital, such 
as Zombe (18  km), remain handicapped in managing 
emergency care. Therefore, investing in alternative sources 
such as solar systems with battery storage is vital. This aligns 
with recommendations by the Sustainable Energy for 
All  initiative (SEforALL), which promotes decentralised 
energy solutions for rural health infrastructure.19

Correlation analysis: Bivariate of referral success 
in Mbala District
Various studies conducted in rural and resource-constrained 
settings, particularly in sub-Saharan Africa, show that referral 
systems are influenced by multiple factors, including 
infrastructure, transport, communication and human 
resource capacity. These factors highlight the need for 
integrated, evidence-based strategies to strengthen referral 
systems across remote districts, as discussed in the subsequent 
sections.20 As shown in Table 4, a moderate negative 
correlation between distance to the hospital and referral 
success (r = –0.52) reflects barriers associated with geographic 
isolation. Numerous studies confirm that long distances to 
referral centres significantly delay or prevent access to 
advanced care. Kruk emphasises that geographical barriers 
are among the most persistent determinants of poor health 
outcomes in rural areas, highlighting the negative 
consequences of delayed access to emergency services 
because of distance.21 In Zambia, the Ministry of Health, in 
collaboration with development partners, has consistently 
documented through the ZDHS that women in remote areas 
are less likely to access timely obstetric and emergency care. 
A strong positive correlation between staff preparedness and 
referral success (r = 0.64) indicates that frontline health 
worker competence, including knowledge of referral 
protocols, triage ability and emergency stabilisation, plays a 
pivotal role in saving lives. Waiswa’s research team found 
that in rural Uganda, maternal referral outcomes were 
significantly influenced by the responsiveness and 
preparedness of health personnel.22 Studies have highlighted 
the essential role of emergency transport in effective health 
system functioning. Awoonor-Williams et al. demonstrated 
in Ghana that increased availability and reliability of 
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ambulances improved patient transfer rates and outcomes in 
rural districts.23 Likewise, Kipuro et al., indicated that districts 
equipped with functioning ambulances report higher 
completion rates of referral cases, although this is conditional 
on the availability of fuel, trained drivers and operational 
support.24 Network coverage exhibited the strongest positive 
correlation with referral success (r = 0.89), emphasising the 
indispensable role of communication. Studies have 
consistently identified reliable communication as  a critical 
enabler of timely referrals. Atukunda et al. reported that 
rural health workers in Uganda using mobile phones were 
able to reduce delays and coordinate emergency responses 
more efficiently.25 Similarly, WHO and United Nations 
Children’s Fund (UNICEF) have underscored that robust 
communication systems are vital for emergency preparedness, 
especially in underserved and remote areas.26

Referral delay and satisfaction
The referral satisfaction model provides key insights into the 
determinants of user satisfaction with the patient referral 
system in Mbala District. Among the predictors evaluated, 
communication reliability emerged as the only statistically 
significant factor (β = 0.63, p = 0.002), indicating a strong and 
positive relationship with satisfaction. A one-point increase 
in the communication reliability score corresponds to a 
0.63-point rise in satisfaction on a 5-point scale. This finding 
is consistent with evidence suggesting that timely, reliable 
communication enhances user confidence in referral systems 
and reduces frustration associated with delays and 
uncertainty.27 In contrast, transport availability (β = 0.27, 
p = 0.176), road condition (β = 0.19, p = 0.234) and facility type 
(β = 0.21, p = 0.342) were positively associated with satisfaction 
but did not achieve statistical significance. These results 
suggest that while physical infrastructure and institutional 
capacity are important, they are secondary to the perceived 
effectiveness of communication channels in shaping 
satisfaction. As highlighted by Peters et al., patient satisfaction 
in low-resource settings is often driven by system 
responsiveness and accessibility rather than facility 
classification.20 This aligns with research by Ouma et al., who 
found that weak communication mechanisms are often more 
limiting than geographic distance in the success of rural 
health interventions.21 Similarly, Kruk et al. emphasise that 
functional systems where patients are guided, informed and 
reassured foster trust and satisfaction, regardless of structural 
limitations.12 Moreover, WHO advocates for integrated 
digital health tools to facilitate real-time coordination and 
feedback between service points.26 Therefore, enhancing 
communication infrastructure and protocols in rural Zambia 
could serve as a high-impact intervention for improving 
referral satisfaction, even in the absence of immediate 
improvements in roads or transport.

Community awareness and satisfaction
The cross-tabulation presented in Table 5 explores the 
relationship between community awareness of the patient 
referral system and their reported satisfaction with the referral 

services in Mbala District. Among the respondents, a higher 
proportion of those who were aware of the referral system 
reported not satisfied compared to those who were not aware. 
The results suggest that while awareness may influence 
satisfaction at a superficial level, it is not, in itself, a strong 
determinant of how community members perceive the referral 
system. These findings underscore that satisfaction with 
healthcare services, particularly in rural and low-resource 
settings, is often influenced by a constellation of factors beyond 
mere awareness. According to Peters et al., physical accessibility, 
financial barriers, quality of care and responsiveness of 
healthcare workers play a more decisive role in shaping user 
experiences.20 Furthermore, Atkinson et al., emphasise that in 
health systems where logistical challenges such as transport, 
delays and poor infrastructure persist, awareness without 
corresponding system performance improvements does 
little to improve satisfaction.15 Nonetheless, community 
awareness remains a foundational component of health system 
engagement.26 It enhances health-seeking behaviour and 
enables community members to better understand their rights 
and the services available to them. Therefore, while awareness 
alone may not guarantee satisfaction, it is a prerequisite for 
facilitating timely and appropriate referrals. Efforts to enhance 
satisfaction should therefore adopt a holistic approach 
combining awareness campaigns with improvements in 
emergency transport, infrastructure, health worker capacity 
and communication systems.

Conclusion
This study assessed the effectiveness of the patient referral 
system in Mbala District, focusing on logistical, infrastructural 
and systemic factors influencing referral delays and 
satisfaction. The findings reveal significant structural 
weaknesses that compromise the efficiency and reliability of 
the referral system in rural health settings. Statistical analyses 
indicate that communication reliability is the most influential 
determinant of referral success and satisfaction. Regression 
results show a strong positive association between 
communication reliability and referral satisfaction (β = 0.63, 
p = 0.002), highlighting the critical role of real-time coordination 
in emergency response. In addition, improved communication 
was associated with a reduction in referral delays by 1.89 h 
on average (β = –1.89, p = 0.007). Distance to the general 
hospital exhibited a moderate negative correlation with 
referral success (r = –0.52), affirming that facilities located 
beyond 25 km comprising over 70% of health centres in the 
district face greater challenges in executing timely referrals. 
Loadshedding data further revealed that all grid-connected 
facilities experience 16 h of power outage per day, severely 
limiting operational capacity. The chi-square test showed no 
statistically significant association between community 
awareness and referral satisfaction (χ² = 1.68, p = 0.1951), 
suggesting that awareness must be accompanied by system 
performance to meaningfully influence satisfaction levels. 
Strengthening communication infrastructure, alongside 
targeted improvements in road access, energy reliability and 
staff preparedness, is essential for improving referral 
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outcomes in Mbala District. The evidence supports the 
integration of mobile-based referral coordination tools, 
investment in credible solar energy systems and 
decentralisation of referral services to reduce delays and 
improve patient care. Addressing these determinants 
holistically can significantly enhance the responsiveness, 
equity and overall performance of rural referral systems in 
Zambia and similar contexts.

Limitations of the study
This study is limited by a small sample size, which may 
reduce statistical power and obscure significant relationships. 
Furthermore, reliance on self-reported data introduces 
potential bias, and the cross-sectional design prevents causal 
inferences. Unmeasured variables, such as fuel availability 
and staff workload, may also influence referral outcomes. 
The use of only one respondent per facility may have 
introduced response biasness. 

Acknowledgements
Competing interests
The author declares that no financial or personal relationships 
inappropriately influenced the writing of this article.

CRediT authorship contribution
Austine Dolopo: Conceptualisation, Data curation, Formal 
analysis, Investigation, Methodology, Resources, Software, 
Visualisation, Writing – original draft, Writing – review & 
editing. The author confirms that this work is entirely their 
own, has reviewed the article, approved the final version 
for submission and publication, and takes full responsibility 
for the integrity of its findings.

Funding information
This research received no specific grant from any funding 
agency in the public, commercial or not-for-profit sectors.

Data availability
The data that support the findings of this study are available 
on request from the corresponding author, Austine Dolopo.

Disclaimer
The views and opinions expressed in this article are those of 
the author and are the product of professional research. They 
do not necessarily reflect the official policy or position of any 
affiliated institution, funder, agency or that of the publisher. 
The author is responsible for this article’s results, findings, 
and content.

References
1.	 Singh S, Doyle P, Campbell OM, Mathew M, Murthy GVS. Referrals between public 

sector health institutions for women with obstetric high risk, complications, or 
emergencies in India – A systematic review. PLoS One. 2016;11(8):e0159793. 
https://doi.org/10.1371/journal.pone.0159793

2.	 Atkinson S, Ngwengwe A, Macwan’gi M, Ngulube TJ, Harpham T, O’Connell A. The 
referral process and urban health care in sub-Saharan Africa: The case of Lusaka, Zambia. 
Soc Sci Med. 1999;49(1):27–38. https://doi.org/10.1016/S0277-9536(99)00072-6

3.	 Benson AE, Benson MJ, Luke AH. Assessment of maternal referral systems used 
for a rural Zambian hospital: The development of setting specific protocols for the 
identification of complications. Afr Health Sci. 2019;19(1):1536–1543. https://doi.
org/10.4314/ahs.v19i1.27

4.	 Tomei J, Long S To. Access to Energy: The contribution of the social sciences to 
delivering energy equity and justice. In Webb J, Wade G, Tingey M, Elgar E, editors. 
Research handbook on energy and society. Cheltenham: Edward Elgar Publishing; 
2021;126–140. https://doi.org/10.4337/9781839100710.00019.

5.	 Topp SM, Chipukuma JM, Giganti M, et al. Strengthening health systems at facility-
level: Feasibility of integrating antiretroviral therapy into primary health care 
services in Lusaka, Zambia. PLoS One. 2010;5(7):e11522. https://doi.org/10.1371/
journal.pone.0011522

6.	 Ministry of Health (Zambia). Health sector performance report 2020. Lusaka, 
Zambia: Ministry of Health; 2020.

7.	 Zambia Statistics Agency, Ministry of Health (MOH), and ICF. Zambia Demographic 
and Health Survey 2018. Lusaka, Zambia: Zambia Statistics Agency, Ministry of 
Health, and ICF; 2020.

8.	 Mould-Millman N-K, Dixon J, Burkholder TW, et al. Fifteen years of emergency 
medicine literature in Africa: A scoping review. African Journal of Emergency 
Medicine. 2019;9(1):45–52. https://doi.org/10.1016/j.afjem.2019.01.006

9.	 Musiimenta A, Tumuhimbise W, Pinkwart N, Katusiime J, Mugyenyi G, Atukunda, 
EC. A mobile phone-based multimedia intervention to support maternal health is 
acceptable and feasible among illiterate pregnant women in Uganda: Qualitative 
findings from a pilot randomized controlled trial. Digit Health. 2021;7:​
2055207620986296. https://doi.org/10.1177/2055207620986296

10.	 Ministry of Health. Northern Province: Mbala District Health Office Medium Term 
Expenditure Framework (MTEF) Action Plan for 2024 to 2026. Mbala: Ministry of 
Health (Unpublished).

11.	 Gabrysch S, Cousens S, Cox J, Campbell OMR. The influence of distance and level 
of care on delivery place in rural Zambia: A study of linked national data in a 
geographic information system. PLoS Med. 2011;8(1):e1000394. https://doi.
org/10.1371/journal.pmed.1000394.

12.	 Kruk ME, Gage AD, Arsenault C, et al. High-quality health systems in the 
Sustainable Development Goals era: Time for a revolution. Lancet Glob Health. 
2018;6(11):e1196–e1252. https://doi.org/10.1016/S2214-109X(18)30386-3

13.	 Lukonga E, Michelo C. Factors associated with neonatal mortality in the general 
population: Evidence from the 2007 Zambia Demographic and Health Survey 
(ZDHS); a cross sectional study. Pan Afr Med J. 2015;20(1):64. https://doi.
org/10.11604/pamj.2015.20.64.5616

14.	 Mupela EN, Mustarde P, Jones HLC. Telemedicine in primary health: The virtual 
doctor project Zambia. Philos Ethics Humanit Med. 2011;6(1):9. https://doi.
org/10.1186/1747-5341-6-9

15.	 World Health Organization. Access to modern energy services for health facilities 
in resource-constrained settings. Geneva: WHO; 2015.

16.	 Atkinson J, Wells R, Page A, et al. Applications of system dynamics modelling to 
support health policy. Public Health Res Pract. 2015;25(3):1–8. https://doi.
org/10.17061/phrp2531531

17.	 Adair-Rohani H, Zukor K, Bonjour S, et al. Limited electricity access in health 
facilities of sub-Saharan Africa. Environ Health Perspect. 2013;122:114. https://
doi.org/10.9745/GHSP-D-13-00037 

18.	 Scott A, Worrall L, Hörnberg J, To LS. How solar household systems contribute to 
resilience. Working Paper No. 528. London: Overseas Development Institute 
(ODI); 2017;20.

19.	 Mutale W, Godfrey-Fausset, P, Mwanamwenge MT, et al. Measuring health system 
strengthening: Application of the balanced scorecard approach to rank the 
baseline performance of three rural districts in Zambia. PLoS One. 
2013;8(3):e58650. https://doi.org/10.1371/journal.pone.0058650

20.	 Peters DH et al. Poverty and access to health care in developing countries. Ann NY 
Acad Sci. 2008;1136(1):161–171. https://doi.org/10.1196/annals.1425.011

21.	 Ouma PO, Maina J, Thuranira PN, et al. Access to emergency hospital care 
provided by the public sector in sub-Saharan Africa in 2015: a geocoded inventory 
and spatial analysis. Lancet Glob Health. 2018;6(3):E342-E350.

22.	 Waiswa P, Peterson S, Tomson G, Pariyo GW. Poor newborn care practices – A 
population-based survey in eastern Uganda. BMC Pregnancy Childbirth. 
2010;10(1):9. https://doi.org/10.1186/1471-2393-10-9

23.	 Awoonor-Williams JK, Sory EK, Nyonator FK, Phillips JF, Wang C, Schmitt ML. 
Lessons learned from scaling up a community-based health program in the Upper 
East Region of northern Ghana. Glob Health Sci Pract. 2013;1(1):117–133. https://
doi.org/10.9745/GHSP-D-12-00012

24.	 Kipruto H, Muneene D, Droti B, et al. Use of digital health interventions in sub-Saharan 
Africa for health systems strengthening over the last 10 years: A scoping review protocol. 
Front Digit Health. 2022;4:874251. https://doi.org/10.3389/fdgth.2022.874251

25.	 Hewett PC, Nalubamba M, Bozzani F, et al. Randomized evaluation and cost-
effectiveness of HIV and sexual and reproductive health service referral and 
linkage models in Zambia. BMC Public Health. 2016;16(1):785. https://doi.
org/10.1186/s12889-016-3450-x

26.	 World Health Organization and UNICEF. Every new born: An action plan to end 
preventable deaths [homepage on the Internet]. 2016 [cited 2025 Jan 2]. Available 
from: https://www.unicef.org/media/84896/file/Every-Newborn-Action-Plan-EN.pdf

27.	 Atukunda EC, Matthews LT, Musiimenta A, et al. mHealth-based health promotion 
intervention to improve use of maternity care services among women in rural 
Southwestern Uganda: Iterative development study. JMIR Form Res. 
2021;5(11):e29214. https://doi.org/10.2196/29214

http://www.phcfm.org
https://doi.org/10.1371/journal.pone.0159793
https://doi.org/10.1016/S0277-9536(99)00072-6
https://doi.org/10.4314/ahs.v19i1.27
https://doi.org/10.4314/ahs.v19i1.27
https://doi.org/10.4337/9781839100710.00019
https://doi.org/10.1371/journal.pone.0011522
https://doi.org/10.1371/journal.pone.0011522
https://doi.org/10.1016/j.afjem.2019.01.006
https://doi.org/10.1177/2055207620986296
https://doi.org/10.1371/journal.pmed.1000394
https://doi.org/10.1371/journal.pmed.1000394
https://doi.org/10.1016/S2214-109X(18)30386-3
https://doi.org/10.11604/pamj.2015.20.64.5616
https://doi.org/10.11604/pamj.2015.20.64.5616
https://doi.org/10.1186/1747-5341-6-9
https://doi.org/10.1186/1747-5341-6-9
https://doi.org/10.17061/phrp2531531
https://doi.org/10.17061/phrp2531531
https://doi.org/10.9745/GHSP-D-13-00037
https://doi.org/10.9745/GHSP-D-13-00037
https://doi.org/10.1371/journal.pone.0058650
https://doi.org/10.1196/annals.1425.011
https://doi.org/10.1186/1471-2393-10-9
https://doi.org/10.9745/GHSP-D-12-00012
https://doi.org/10.9745/GHSP-D-12-00012
https://doi.org/10.3389/fdgth.2022.874251
https://doi.org/10.1186/s12889-016-3450-x
https://doi.org/10.1186/s12889-016-3450-x
https://www.unicef.org/media/84896/file/Every-Newborn-Action-Plan-EN.pdf
https://doi.org/10.2196/29214

	Assessing the effectiveness of the patient referral system in remote Zambia: A case study of Mbala District
	Introduction
	Research methods and design
	Study design
	Study setting
	Population
	Sample and sampling
	Data collection
	Ethical considerations

	Results
	Findings of regression results
	Referral delay model
	Referral satisfaction model

	Discussion
	Systemic barriers affecting the referral system in Mbala District
	Distribution of health facilities by distance
	The role of electricity in the health system
	Correlation analysis: Bivariate of referral success in Mbala District
	Referral delay and satisfaction
	Community awareness and satisfaction

	Conclusion
	Limitations of the study

	Acknowledgements
	Competing interests
	CRediT authorship contribution
	Funding information
	Data availability
	Disclaimer

	References
	Tables
	TABLE 1: Systemic barriers affecting the referral system in Mbala District (N = 18).
	TABLE 2: Distances of health facilities from the general hospital in Mbala District, Zambia (2025), N = 18.
	TABLE 3: Loadshedding hours and distance among grid-powered health facilities in Mbala District – Zambia (2025, N = 4).
	TABLE 4: Correlation analysis: Bivariate of referral success in Mbala District – Zambia (2025, N = 18).
	TABLE 5: Cross-tabulation of community awareness of the referral system and reported satisfaction levels among respondents in Mbala District (2025, N = 60).



