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ABSTRACT
Introduction: Integrated diagnosis can improve health outcomes and patient 
experiences through early diagnosis and identification of cases that could otherwise 
be overlooked. Although existing research highlight the feasibility of integrated 
diagnosis across various conditions, a significant evidence gap remains regarding 
its direct impact on patient experiences and health outcomes. This review explores 
the conceptualizations of integrated diagnosis by different stakeholders along the 
healthcare pathway and examines the necessary contexts and mechanisms crucial 
for its effectiveness. 

Methods: This study adopts a realist methodology to explore integrated diagnosis. 
Using a systematic approach, the research aims to collect, assess, and synthesize 
existing evidence on integrated diagnosis, guided by a program theory developed 
through literature review and expert consultations. Primary studies and reviews 
related to integrated diagnosis, multi-disease testing, or integrated healthcare with a 
diagnostic focus were sourced from major databases and global health organization 
websites. The collected evidence was used to construct and refine the evolving 
theoretical framework.

Results: This study identified three models of integrated diagnosis interventions: 
individual/human resource integration, facility or mobile-based integration, and 
technology integration. Successful implementation of these models relies on 
understanding the values and perceptions of both healthcare workers and patients/
clients. This research emphasizes a holistic approach that considers all elements 
within the health system and underscores their interdependence. Using the WHO 
health systems framework to contextualise factors, the study positions diagnosis as 
an integral component of the broader health ecosystem. A key finding of the research 
is the importance of addressing the barriers and facilitators of integrated diagnosis 
interventions. This includes policy frameworks, diagnostic tools, funding mechanisms, 
treatment pathways, and human resource issues. Improving patient experiences 
requires cultivating positive relationships with healthcare workers ensuring elements 
such as respect, confidentiality, accessibility, and timeliness of services are prioritised.
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INTRODUCTION 

This review explores the concept of integrated diagnosis, 
a component of integrated health care, examining its 
effectiveness across various conditions and populations. 
While there are some widely accepted definitions of 
integrated health care, its interpretation often varies 
based on specific contexts, as no single definition 
universally fits all scenarios [1, 2]. According to the World 
Health Organisation (WHO), integrated health services 
are services that are managed and delivered in a way 
that ensures people receive a continuum of health 
promotion, disease prevention, diagnosis, treatment, 
disease management, rehabilitation, and palliative care 
services at the different levels and sites of care within the 
health system, and according to their needs throughout 
their life course [3]. Diagnosis constitutes a crucial step in 
this care cascade. 

The diagnostic process involves a range of activities, 
including clinical history and interview, physical 
examination, testing, and consulting with other clinicians 
[4]. Integrated diagnosis, in turn, can encompass various 
forms: from diagnostics that address multiple diseases 
or conditions (such as multi-disease or multi-analyte 
platforms) to interventions targeting individuals with 
co-infections such as TB and HIV or leveraging existing 
health programs for new diagnostic purposes [5, 6]. 
These variations in conceptualisation complicate the 
comparison, replication, evaluation, and scalability of 
integration models across different settings, contributing 
to knowledge gaps in understanding their true impact 
[7–9]. Moreover, the review explores the contextual 
factors and mechanisms necessary for integrated 
diagnosis to improve patient experiences and health 
outcomes effectively. 

RATIONALE FOR THE REVIEW
Africa still has the highest disease burden for many 
communicable and non-communicable diseases (NCDs) 
[10]. Failure to control communicable diseases is, in part, 
due to challenges in correctly diagnosing and treating 

cases, especially at primary care facilities. For instance, 
a significant number of new tuberculosis (TB) cases and 
people living with HIV remain undiagnosed, missing 
opportunities for early intervention and prevention [4, 
11]. Many adults are unaware of their NCD status [12]. As 
life expectancy improves for individuals with HIV due to 
treatment, there is an increasing risk of comorbidity with 
NCDs [13]. It is estimated that reducing the diagnostic 
gap for the six tracer conditions for general health system 
performance, that is, HIV, TB, diabetes, hypertension, 
syphilis, and hepatitis B virus infection, could significantly 
reduce premature deaths and disability-adjusted life-
years in LMICs [4]. As such, there is a need for improved 
healthcare delivery models to ensure that patients are 
not missed or lost to follow-up. 

There is an increasing level of political recognition 
of the importance of an integrated approach to 
healthcare delivery [14]. The Organization for 
Economic Cooperation and Development (OECD) sees 
integration as a quality indicator [8]. In 2016, WHO 
developed integrated healthcare guidelines, which 
encompass various healthcare processes, including 
integrated diagnosis [15] though the utilisation of the 
Integrated people-centred health services framework 
remains limited [16]. In 2019, WHO recommended the 
development of integrated testing services and policies, 
and there have been policy guidelines for integrating 
conditions such as TB, HIV, and NCDs, where integrated 
diagnosis can be beneficial [17–19]. In May 2023, 
the World Health Assembly adopted a resolution to 
‘Strengthen Diagnostics Capacity,’ highlighting the vital 
role of diagnostics in health programming and pointing 
to key gaps needing coordinated action from global 
and national partners [20]. The resolution recommends 
breaking down silos through more integrated approaches 
to screening and diagnosis and decentralizing testing 
to point-of-care in both primary care settings and the 
community level. However, a growing body of literature 
indicates that the policy focus on integration may not 
align with the complex realities of service delivery in 
LMICs [21]. 

Discussion and Conclusion: The diverse conceptualisations of integrated diagnosis 
highlight the importance of clear definitions for each intervention. This clarity is 
essential for transferring lessons learned, comparing programs, and effectively 
measuring results. The success of integrated diagnosis is not a one-size-fits-all 
scenario; decisions regarding the approach, conditions to be integrated, and timing 
of integration must be guided by local contexts to ensure sustainable outcomes. The 
review findings suggest that integrated diagnosis may be suitable at the primary care 
level in LMICs under specific circumstances. Successful implementation hinges on 
addressing the perspectives of healthcare workers and patients/clients alike, requiring 
adequate time, resources, and a well-defined intervention model.
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OBJECTIVES AND FOCUS OF THE REVIEW
The primary objective of the review is to explore what 
integrated diagnosis means for different stakeholders 
and the specific contexts and mechanisms necessary for 
the successful implementation of integrated diagnosis 
interventions. Success in this context is defined by the 
achievement of intended outcomes, that is, improved 
patient experiences and health outcomes at the primary 
care level in LMICs, particularly in Africa. 

METHODS

The realist approach is used, which offers tools for 
synthesising complex evidence from interventions 
[22–24]. The realist review uses systematic, theory-
driven interpretative techniques to help make sense of 
heterogeneous evidence about complex interventions 
applied in diverse contexts in a way that informs 
policy [23, 24]. Realist philosophy borrows and builds 
on both the positivist and constructivist paradigms. 
On the one hand, like positivism, realism believes we 
can objectively measure and observe the real world. 
However, like constructivism, we interpret our reality 
through a subjective lens, such as culture, and therefore, 
we can only measure it indirectly [25]. As such, though 
the individual agency is involved, realism posits that 
individuals are likely to make similar choices about 
resource utilisation in specific contexts, leading to semi-
predictable patterns of behaviour. The realist seeks to 
uncover these patterns by examining the interaction 
between context, mechanisms, and outcomes (C-M-O). 
Mechanisms are the underlying entities, processes, or 
social structures that operate in specific contexts to 
generate the desired results [24]. 

A rapid literature review was conducted to develop a 
theoretical framework for analyzing integrated diagnosis 
interventions, which guided expert consultations. The 
literature search was comprehensive and iterative, 
covering academic databases and global health 

organizations’ reports. Studies were included if they 
addressed multi-disease diagnosis at the primary care 
level in LMICs. Data was extracted, coded, and analyzed 
using NVivo software, focusing on context, mechanism, 
and outcome (C-M-O) elements. The analysis aimed to 
test and refine theories, identifying patterns that either 
supported or challenged the initial program theories, 
ensuring a robust understanding of integrated diagnosis 
interventions.

RESULTS

DOCUMENT CHARACTERISTICS 
A total of 25 primary studies published between 1984 and 
2022 were analyzed, encompassing a variety of research 
designs. Overall, the studies were implementation 
research [34–40], qualitative studies [13, 41–44], 
program evaluations [45–47], observational studies [48, 
49] and controlled trials [50, 51]. Of these, 76% involved 
HIV as one of the integrated diseases. Additionally, 15 
systematic reviews were included covering topics such 
as general health service integration [9, 26]; patient 
experiences of integrated care [27, 28]; TB and HIV 
integration [29]; Integrated Management of Childhood 
Illnesses (IMCI) [30]; HIV and NCDs [7, 14, 31–34], and 
sexual and reproductive health [35]; antenatal health 
services [36]; and NCDs and reproductive, maternal, 
newborn and child health [37]. Supplementary file 1 lists 
the primary studies and systematic reviews that have 
been included.

MAIN FINDINGS
The first question in the review examined how 
different stakeholders conceptualised integrated 
diagnosis, revealing that interpretations varied based 
on the intervention’s focus, the service provider, the 
implementation setting, and the method of integration 
(Figure 1). Integrated diagnosis was frequently viewed 
narrowly, focusing primarily on testing procedures rather 

Figure 1 Ways that integrated diagnosis was conceptualised.
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than the broader diagnostic process. For example, many 
primary studies centered on near point-of-care or point-
of-care tests for diseases like HIV, TB, or syphilis, using 
technologies such as dual Rapid Diagnostic Tests (RDTs) 
or GeneXpert. This approach often limited integrated 
diagnosis to multi-disease testing, with minimal patient 
examination beyond sample collection unless test results 
were positive.

Types of integrated services
The WHO defines integrated healthcare as a coordinated 
approach that ensures individuals have access to multiple 
healthcare services based on their specific needs. The 
ultimate aim is to enhance patient experiences and 
improve health outcomes [3, 38]. While the WHO outlines 
the purpose and objectives of integrated healthcare, 
it does not prescribe the specific actors, locations, or 
methods for integration, providing general guidance to 
facilitate the implementation of integrated healthcare.

The review identified three types of integrated 
diagnosis interventions:

I.	 Facility Integration: This approach involved providing 
diagnosis for different conditions in a single physical 
location, often referred to as the “supermarket 
approach” or “one-stop shop” [7, 12, 39–45]. It could 
include co-located services within the same facility 
or referral-based services to different buildings. 
Examples include integrated TB and HIV integration 
[42], NCD and HIV testing in South Africa [12], and a 
Chronic Care Clinic model in Malawi [46]. 

	   Facility integration, often used to combine 
traditionally “vertical programs” into integrated 
services, is endorsed by global health organizations 
like UNAIDS to enhance health outcomes by 
leveraging HIV programs. [5, 47]. Facilities with 
regular healthcare touchpoints, such as maternal 
health services for pregnant women, offer convenient 
opportunities to integrate other essential diagnostic 
services including for sexually transmitted infections 
(STIs), cervical cancer, and hypertension. [37, 39, 40, 
44, 45]. Additionally, targeting key populations can 
improve testing coverage, particularly in cases with 
high co-infections rates, such as HIV and TB [48]. 

	 Mobile and Campaign-Based Integration, a subtype 
of facility-based integration involves using mobile 
clinics or health campaigns to offer integrated 
diagnostic services [32, 49–51], such as HIV and 
NCD testing in countries like South Africa and Malawi 
[46, 49]. A significant challenge with this approach 
is the poor linkage to care, where many individuals 
who receive diagnoses during these initiatives do 
not follow through with necessary treatment and 
care. For instance, in a mobile screening effort in 
Lesotho, only 36.6% of those who tested positive for 
HIV enrolled in further care [7]. However, patient-

centered strategies, like a hotline for support and 
reminders for clinic visits have been shown to 
improve these linkages [52]. 

II.	Individual or Human Resource integration involves 
patients consulting with a single healthcare provider 
who delivers multiple diagnostic services during one 
visit typically within a single facility [30, 41, 53–58]. 
Unlike facility integration, which involves multiple 
professionals, individual integration relies on one 
provider to manage various services. This model is 
often used for case management in programs like 
IMCI or for conducting symptomatic diagnoses [30, 
59]. 

III.	 Technology Integration in healthcare focuses on 
using technology to deliver integrated diagnostic 
services, such as multi-disease testing platforms for 
TB and HIV testing [60, 61]. The aim is to improve test 
result turnaround time, optimise technology use, and 
reduce program costs [62]. However, a significant risk 
with this approach is that it may become instrument-
centered rather than patient-centered. For example, 
while technologies like GeneXpert emphasize 
accuracy and speed, they can lead to more 
transactional consultations, potentially neglecting 
patient comfort, comprehensive counseling, and 
overall healthcare experience. 

	 Combination Approaches in healthcare integration 
blend different types of integration models. For 
example, a facility based approach for HIV and TB 
might involve a single healthcare provider diagnosing 
both diseases [63]. This model streamlines the 
process, enabling quicker initiation of treatment by 
combining the benefits of both facility and individual 
integration.

The patient definition of integrated diagnosis includes 
two main concepts: 

Single Provider: Patients view integrated diagnosis 
as receiving comprehensive, continuous care 
for multiple conditions from a single healthcare 
provider. They prefer holistic care that addresses 
all their health needs together, rather than 
treating each condition separately. For example, 
in South Africa, patients with comorbidities saw 
their conditions as interconnected and preferred 
receiving care from one professional who could 
address their overall chronic suffering [13]. Despite 
this preference, global health agencies like the 
Global Fund and PEPFAR often focus on specific 
diseases like HIV and TB, though there is a move 
towards integrating these vertical approaches to 
offer more cohesive care.
Convenient Access to Multiple Services: Patients 
also define integrated care as having easy 
access to multiple healthcare services within the 
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same facility. Even when services for different 
conditions are offered on different days, patients 
may still perceive them as integrated because 
they are accessible in one location [64]. Patients 
considered these services integrated even though 
the programs were not structurally or functionally 
integrated. 

Contexts and Mechanisms necessary for effective 
interventions
The second question in the review aimed to identify the 
contexts and mechanisms essential for the success of 
integrated diagnosis interventions. Given the complexity 
of integrated diagnosis, a health systems approach is 
necessary to understand the factors contributing to its 
success. Healthcare workers (HCWs) and patients have 
distinct perspectives and motivations in the healthcare 
process, necessitating the development of separate 
theories or C-M-O (Context-Mechanism-Outcome) 
models to better understand their unique roles and 
participation in the diagnostic process.

Health Care Workers (HCWs)
The WHO Health Systems building blocks have been 
used as an analytical framework to identify the various 
contexts required for successful implementation [65]. 
These building blocks include service delivery, health 
workforce, health information systems, access to 
essential medicines, health financing, and leadership 
and governance. Prioritising these elements allows 
healthcare systems to strive for equitable, affordable, 
and high-quality care for all. Figure 2 summarises the 
contextual factors from the studies that align with the 
six WHO building blocks for health systems.

a.	 Leadership and Governance 
This building block focuses on the establishment 
of strategic policy frameworks, effective oversight, 
accountability, regulations, and incentives [65]. 

Multi-disease policy: The presence of global or 
national multi-disease policies is a key to designing 
successful integrated healthcare interventions [42]. 
Many LMICs rely on WHO guidelines to shape their 
national policies and donor priorities. For example, 
the WHO guidelines on NCD integration have led to 
increased national prioritisation and funding for NCD 
interventions [33]. In some cases, integrated diagnosis 
interventions began before formal policies were 
established, as seen with cervical cancer programs, 
where funding and training motivated healthcare 
workers despite the absence of a national cancer 
integration strategy [39]. 

Diagnostic Algorithms and screening protocols: The 
effective implementation of multi-disease policies relies 
on well-developed diagnostic algorithms and screening 
protocols. For example, the successful integration of HIV 
and TB in many LMICs is due to clear WHO guidelines, 
national policies, operational plans, healthcare worker 
training, and adequate funding [29]. However, when 
such policies are not properly operationalized, the 
implementation can be inconsistent. In Botswana, for 
example, the lack of national clinical guidelines for NCDs 
before 2016 led to inconsistent care and referrals for 
conditions like diabetes and hypertension, depending 
on the healthcare worker’s training [66]. Even when 
national policies support service integration, such as HIV 
and SRH, gaps and inconsistencies often arise due to a 
lack of standardization [35]. Without simple screening or 
diagnostic algorithms, healthcare workers may hesitate 

Figure 2 C-M-O configurations for healthcare workers with a mapping of how they align with the WHO health systems framework.
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to act, fearing diagnostic errors or potential harm to 
patients [36].

Training: Training is essential for effective use of policies, 
guidelines, and resources, as it significantly influences 
the self-efficacy, engagement and job satisfaction of 
healthcare workers [67]. Proper training enables HCWs to 
provide holistic care, as seen in Mozambique and Kenya, 
where it improved job satisfaction and effectiveness in 
integrated healthcare settings [36]. In Tanzania, training 
in IMCI led to better quality of care, with trained HCWs 
delivering more accurate assessments and treatment of 
children [30]. Training should encompass technical skills, 
interpersonal relationships, and patient-centered care, 
as interprofessional collaboration is vital for successful 
facility integration [68]. While training can be resource-
intensive, requiring ongoing support and potentially 
leading to reduced service quality if HCWs are taken away 
from frontline duties. Additionally, if disease prevalence 
is low, HCWs may stop testing, leading to a loss of 
competencies that require regular practice [19, 36]. 

b.	 Health Workforce
The availability of a sufficient and responsive health 
workforce is critical to the quality and delivery of 
healthcare services [65]. Ensuring that the workforce has 
the necessary material and human resource is essential 
to prevent integration from negatively impacting staff or 
patients [5]. The success of integrated services largely 
depends on HCW skills and their adherence to the 
intervention protocols.

Capacity for integrated diagnosis is essential, 
requiring the health workforce to develop the skills 
and knowledge needed to manage multiple targeted 
conditions. Staff at all levels must acquire new expertise 
in the additional diseases they are expected to manage 
[69]. A review of integration efforts in maternal 
healthcare, combining services like HIV, tuberculosis, 
malaria, syphilis, and nutrition services with antenatal 
care, revealed concerns about care pathways [70, 71]. 
HCWs sometimes avoided interventions out of fear of 
causing harm, rather than risking potential errors.

Adequate human resources: HCWs expressed 
concerns about increased workload and pressure when 
integrating additional tasks like routine HIV testing or 
TB screening into their responsibilities, especially with 
no additional compensation [36, 72]. To manage staff 
workload, the Integra initiative in Kenya and Swaziland 
implemented strategic human resources planning, 
allocating specific days for different patient groups. For 
example, pregnant women were seen on Wednesdays, 
while patients with HIV and comorbid conditions 
attended a weekly ‘dual diagnosis day.’ [32]. However, 
it’s worth noting that integrated sites didn’t consistently 
yield better health outcomes; results were often mixed 
[21]. At the Epako clinic in Namibia, setting specific days 

for antiretroviral (ARV) clinics led to stigma, as it identified 
HIV-positive individuals. Integration helped by offering 
all services daily, which reduced stigma [73].

c.	 Healthcare financing
Adequate health financing is essential for the success 
of integrated diagnosis interventions, ensuring services 
are accessible while protecting individuals from financial 
hardship [65]. Multi-disease funding is crucial but must 
be well-coordinated to avoid negative consequences. For 
example, in Lesotho, poor coordination among donors 
funding TB and HIV programs with different reporting 
requirements hindered integration efforts [74]. 

In many LMICs, donor funding often targets specific 
diseases like HIV, leading to neglect of other conditions. 
This imbalance can create disincentives for HCWs, 
leading to inefficiencies and dissatisfaction when certain 
diseases receive more funding and incentives [32, 35]. 

Unbalanced funding can also impact the sustainability 
of health programs, as HCWs may lose motivation if 
incentives are reduced or withdrawn. In some cases, 
patients receive incentives to encourage participation 
in services like HIV and NCD screening, promoting 
early diagnosis and care-seeking behavior [49]. 
However, charging user fees to address funding gaps 
can limit service uptake, especially among financially 
disadvantaged populations [21]. 

d.	 Information and research
The health information system is vital for producing, 
analysing and using reliable health data, which is crucial 
for informed decision making in health interventions [65] 
[71].

Integrated Monitoring and Reporting Tools such as 
standard templates and registers covering all targeted 
diseases, are essential for the success of integrated 
diagnosis interventions. These tools help HCWs remain 
accountable and promote a holistic approach to 
healthcare. However, when integrated indicators are 
lacking, as seen in the integration of HIV and SRH services, 
it can lead to separate and inefficient reporting systems 
[5, 58]. It’s important that these tools remain simple to 
encourage HCWs to use them effectively [32]. Digital 
innovations can further streamline reporting processes, 
reducing paperwork, and allowing HCWs to focus more on 
patient care. Additionally, provider job aids like screening 
tools and flipcharts, have proven effective in supporting 
integrated diagnosis activities [41].

e.	 Medical Products/Technologies
The availability of health technologies, equipment, and 
a reliable supply chain is critical for delivering quality 
healthcare services [65]. A major challenge to the success 
of integrated diagnostic services, such as those for HIV, 
syphilis, and malaria, is the unavailability of essential 
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commodities and irregular supplies [36, 71]. Efficient 
supply chain management is essential to prevent 
stockouts and ensure that supplies are delivered on time, 
which requires robust logistics systems and partnerships 
with dependable suppliers. Adequate financial resources 
must be allocated not only for the initial purchase of 
equipment but also for ongoing costs like consumables 
and maintenance to sustain integrated diagnostics 
services effectively. 

f.	 Service delivery
Service delivery is a crucial element of the healthcare 
system, involving the provision of effective, safe, and 
high-quality health interventions supported by the 
necessary infrastructure. It ensures that health services 
are accessible to those in need at the right time and 
place while making efficient use of available resources 
[65]. The success of service delivery relies on the effective 
collaboration of all other healthcare system components. 
Furthermore, the experience and perception of patients 
in receiving these services are vital to the overall 
effectiveness and quality of care. 

Referral and Linkage to care
Successful integrated diagnosis interventions depend 
not only on accurate diagnosis but also on effective 
referral and linkage to care. Well-defined treatment 
pathways, disease management strategies, and referral 
mechanisms are crucial, enhancing HCW engagement 
and building patient trust. For instance, in Kenya, the 
availability of treatment for conditions like HIV and other 
STIs increased testing uptake [41]. However, challenges 

arise when treatment capacity is inadequate, as seen 
in some NCDs integrations where ongoing diagnosis 
was unsustainable due to lack of treatment capacity [7, 
43]. Referral mechanisms can still pose issues even with 
functioning diagnosis and treatment services. A pilot 
in Malawi integrating hypertension screening into HIV 
services highlighted the need for better linkage to care 
for hypertension management [75, 76]. 

In contrast, a cluster randomized trial in Uganda and 
Kenya demonstrated successful strategies for improving 
linkage to care, involving multi-disease care delivery 
and patient-centered treatment. This trial showed that 
interventions like mobile health campaigns, personalized 
care, flexible clinic hours, and proactive communication 
significantly improved clinical outcomes and reduced 
mortality rates related to HIV, TB, and hypertension [52].

Clients and Patients accessing diagnostic services
Community awareness, demand, and acceptability 
are crucial for the success of integrated diagnosis 
interventions. Patient-centered approaches, like the 
“Caring About Me” framework [77], emphasise the 
importance of healthcare providers collaborating with 
patients to address individual needs and support self-
management. 

In LMICs, the focus of integrated diagnosis may shift 
from having individualized care to fostering a supportive, 
respectful, and non-judgmental environment. For 
example, SRH interventions that create such environments 
tend to lead to positive patient experiences, enhancing 
the overall success of integrated diagnostic services 
(Figure 3).

Figure 3 C-M-O configurations for patients to ensure successful integrated diagnosis interventions.
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a)	 Health provider and Patient/client relationship
Patients who feel respected by healthcare workers 
(HCWs) tend to report more positive experiences, 
highlighting the importance of training HCWs in patient-
centered care [41] [32]. Confidentiality is key to reducing 
the stigma associated with diseases like HIV and cancer. 
For example, in Namibia, services were provided in a way 
that maintained patient privacy, preventing others from 
knowing who was HIV positive [21]. 

However, privacy concerns can still arise, as seen 
in Swaziland, where inadequate privacy in healthcare 
facilities led to patient stress and reluctance to discuss 
personal matters during HIV testing. [21]. While 
provider-initiated diagnosis has increased testing uptake, 
it can also create power dynamics that make patients 
feel pressured to accept diagnoses, fearing negative 
consequences if they refuse. For instance, in some cases, 
nearly 29% of patients felt unable to decline HIV testing 
offered by TB nurses due to concerns about future care 
[72]. 

b)	 Ease of access to services
Ease of access to healthcare services is significantly 
influenced by the physical layout of the facility. Key 
aspects include having private consultation rooms, 
comfortable waiting areas, and clear access to the 
services [21]. Sometimes, separating different areas 
within the facility may be important to prevent disease 
transmission. For instance, in Kenya, combining HIV 
testing with SRH services led to lower testing rates due to 
concerns about HIV exposure [41]. 

c)	 Turnaround time of results
Faster delivery of test results greatly enhances patient 
experience by reducing waiting times, which can be 
stressful [78]. Same-day results boost patient confidence 
in the healthcare system. For instance, the integrated 
point-of-care testing reduced turnaround times for HIV 
testing from days to hours, improving clinical decision-
making, quality of care, and health outcomes [12, 78, 
61].

d)	 Increased time for service delivery
Timely service delivery improves health outcomes 
and convenience, particularly for conditions needing 
prompt treatment. However, integrating services can 
sometimes lead to longer wait times, causing frustration 
and reducing service uptake. For example, in a Zambian 
clinic, integrating HIV services with primary healthcare 
increased waiting times from 91 to 127 minutes [79]. 
Additionally, HCWs trained in IMCI took nearly two 
minutes longer per consultation, which sometimes 
made patients reluctant to discuss multiple health 
concerns, potentially impacting the quality of care [30] 
[21]. 

DISCUSSION

Integrated diagnosis is viewed differently by various 
stakeholders based on its purpose, participants, 
technology, and location. Patients prioritise convenience, 
confidentiality, reduced stigma, and respectful 
relationships with providers. 

While integrated diagnosis can improve service uptake, 
especially among underserved groups, challenges arise 
in balancing quality service with limited staff and high 
patient volumes in LMICs. There’s a tension between 
improving patient experience, expanding access, and 
reducing costs, which requires strategic trade-offs. 
Integrated diagnostics can streamline healthcare 
by consolidating tests and visits, potentially saving 
costs through optimized resource use. However, initial 
setup and ongoing operational costs for equipment, 
consumables, and training can be significant.

The review revealed that challenges in integrated 
diagnosis interventions are complex and context-
dependent, underscoring the need for tailored 
approaches. The Context-Mechanism-Outcome (CMO) 
heuristic can help in designing effective interventions by 
informing practice and decision making. Additionally, the 
realist review identified two key categories of explanatory 
theories relevant to HCWs and patients. 

To effectively implement integrated diagnosis 
interventions, healthcare workers (HCWs) must adopt a 
health systems perspective, recognizing that changes in 
one part of the system can impact others. For instance, 
enhancing diagnostic capacity for specific diseases 
might strain resources and shift focus away from other 
services. The approach should consider all aspects of 
integration—structural, functional, social, and process—
and ensure that all relevant disease programs, funding 
mechanisms, and diagnostic tools are coordinated. 
Effective implementation depends on adequately 
trained and motivated HCWs and comprehensive 
consideration of the entire health system, not just 
diagnostics. Additionally, patient confidence relies on 
the availability of resources, including treatments, which 
are often concentrated in secondary care settings rather 
than primary care in LMICs.

Integration should not replace addressing 
fundamental issues within struggling health systems 
[38, 45]. Integrating services with varying efficiency 
levels is challenging and can lead to uneven outcomes. 
For instance, healthcare workers in one facility might 
struggle with additional tasks, while a similar facility in 
the same country might handle them more effectively. 
This variability greatly affects the success of integration 
interventions. [73, 80]. [21]. 

Broader structural issues also impact integrated 
diagnosis interventions. Although donors and 
governments support integration, they often focus on 
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disease-specific outcomes and partnerships, which can 
create contradictions and overlook systemic problems 
[81]. Implementation challenges include inadequate 
regulations, lack of multi-disease policies, and poor 
coordination among donors, leading to fragmented 
financing for integrated services. For instance, local 
regulations might not support integration, limiting the 
types of tests available at primary care levels.

Patient perspectives are crucial for improving 
healthcare experiences. Patients prioritize relationship-
based care, confidentiality, ease of access, and timely 
services—factors not always addressed by structural 
integration efforts. Integration can sometimes lead to 
longer wait times, which may discourage patients from 
seeking care and affect their ability to express their 
needs.

Building a strong evidence base for integrated 
diagnosis is challenging because most interventions 
are small-scale, proof-of-concept studies that haven’t 
been scaled up. Integration models are new and lack 
comprehensive data on clinical outcomes, processes, and 
cost-effectiveness, limiting the assessment of their long-
term effects. Additionally, many integration programs 
rely heavily on the HIV program as a model, which can 
overshadow and diminish the perceived importance of 
other healthcare programs.

In LMICs, facility integration is more feasible at the 
secondary care level, such as district hospitals because 
they are better resourced. Primary care facilities, such 
as clinics and health posts, face challenges like limited 
staff and space. These smaller facilities often struggle 
with maintaining privacy during consultations while 
managing high patient volumes. Individual integration in 
these settings is difficult due to high time and resource 
demands, which can cause patient frustration and 
service delays. Decision-makers must carefully weigh the 
benefits of individual integration against the challenges 
of providing timely and high-quality care.

When promoting integrated diagnosis approaches, it’s 
crucial to address the risk of over-diagnosis [82]. Offering 
additional diagnostic tests can lead to identifying more 
conditions than necessary, potentially resulting in 
unnecessary treatments or interventions. There is also 
a concern about intentional over-diagnosis driven by 
financial incentives, especially in settings with significant 
out-of-pocket costs. While integrated diagnosis improves 
accessibility and efficiency, it must be managed carefully 
to avoid excessive testing and maintain patient-
centered care. Strategies to mitigate these risks include 
establishing clear test guidelines, ensuring transparency 
in diagnostic processes, and implementing safeguards 
against unnecessary tests. These measures are vital for 
optimizing healthcare delivery and ensuring equitable 
access to quality diagnostic services in LMICs.

LIMITATIONS AND FUTURE RESEARCH 
DIRECTION

The review was conducted by a single reviewer, which 
might lead to the omission of important studies; however, 
expert feedback was used to address this issue. 

Future research should focus more on integrated 
diagnosis and multi-disease testing, with longer-
term studies involving larger populations to better 
assess their impact on patient healthcare experiences. 
Many reviews on integrated healthcare do not 
specifically address integrated diagnosis or multi-
disease testing in detail. Existing studies often lack 
thorough explanations of the interventions and their 
mechanisms. Adopting a realist approach can help 
clarify how integrated diagnosis functions and identify 
key elements that enhance patient experiences and 
health outcomes. 

CONCLUSION AND PRACTICAL 
IMPLICATIONS 

The review focused on integrated diagnosis interventions 
primarily in Africa, with potential relevance to LMICs 
globally. Success in integrated diagnosis depends on 
tailoring the approach to local contexts, including 
specific conditions and timing, to ensure sustainable 
outcomes. Effective implementation requires addressing 
both healthcare workers’ and patients’ needs, which 
demands sufficient time, resources, and a clearly defined 
intervention model.

Recommendations include:

•	 Apply systems thinking when designing integrated 
diagnosis intervention, with a comprehensive view of 
the entire care cascade.

•	 Interventions should be informed by evidence. 
Analyze and interpret existing data to inform 
interventions, ensuring that reporting tools cover 
all conditions and integrate with existing systems.

•	 Emphasize clear and transparent documentation in 
research and programs to improve understanding of 
different integration models and facilitate meaningful 
comparisons and learning.
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