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Abstract

Introduction: The global challenge of childhood illnesses necessitates effective strategies for improving health worker
performance. Integrated Management of Childhood IlIness (IMCI) training has been proposed as a key intervention to enhance
the skills of health workers in diagnosing, treating, and preventingchildhood diseases. This systematic review aimed to evaluate
the impact of IMCI training on health workers' skills, focusing on recent interventional studies and clinical trials.

Methods: A comprehensive searchwas conductedin databases includingPubMed, Embase, Cochrane Library, Web of Science,
and Scopus, focusing on interventional studies and clinical trials from the last years up to 2022. Inclusion criteria targeted
studiesevaluating IMCl training outcomes on health workers' clinical skills, with a strict exclusion of non-interventional studies,
reviews, and non-English literature. The selection process involved a two-stage screening, first by titles and abstracts, then full
texts, ensuring relevance and quality.

Results: Nine studies met the inclusion criteria, revealing a wide range of sample sizes and intervention types, from traditional
face-to-face training to digital learning platforms. Significantimprovements were observed post-training, includinga 30% to
80% increase in diagnostic accuracy and a 40% improvement in adherence to treatment guidelines. Digital training methods
showed a 30% improvementin clinical decision-makingskills. However, the sustainability of these improvements was variable,
indicating a need for ongoing training support.

Conclusions: IMCI training significantly enhances health workers' skills in managing childhood illnesses, with both traditional
and digital interventions proving effective. The findings support the integration of IMCI training into health worker education
programsto improve child health outcomes. Future research should focus on the long-term sustainability of thesetraining effects
and the potential of digital platforms to support ongoing skill development.
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Introduction

The global burden of childhood illnesses remains a
significant public health challenge, with millions of
children under the age of five years succumbing to
preventable diseases each year. Despite advancements
in healthcare, a substantial gap persists in the delivery
of effective child health services, particularly in low-
and middle-income countries. Integrated Management
of Childhood Illness (IMCI) training for health
workers has emerged as a pivotal strategy to bridge
this gap, aiming to improve the diagnosis, treatment,
and prevention of common childhood diseases.
Studies have shown that health workers trained in
IMCI protocols demonstrate a 40% improvement in
the correct diagnosis and treatment of childhood
illnesses compared to their untrained counterparts [1].
Furthermore, the implementation of IMCI has been
associated with a 70% increase in the identification
and appropriate referral of severe cases [2].

The effectiveness of IMCI training extends beyond
clinical outcomes, impacting health systems and
community health practices. Research indicates that
IMCI-trained health workers are 30% more likely to
engage in community outreach activities, thus
enhancing community awareness and preventive
practices [3]. This increased engagement has been
linked to a 25% reduction in child mortality rates in
regions where IMCI strategies are robustly
implemented [4]. Additionally, the adoption of IMCI
guidelines has led to a more rational use of antibiotics,
with a significant decrease of up to 50% in the
unnecessary prescription of antibiotics for viral
infections among children [5]. These statistics
underscore the potential of IMCI training to not only
improve individual patient care but also to promote
more sustainable health practices at the community
level. However, the success of IMCltraining programs
is not without challenges. The heterogeneity in
training quality, the variance in health worker
retention rates post-training, and the integration of
IMCI protocolswithin existing health systems present
considerable obstacles. A meta-analysis revealed that
only 60% of facilities continue to implement IMCI
protocols effectively 12 months after the completion
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of training [6]. Furthermore, disparities in the
availability of essential drugs and medical supplies can
undermine the effectiveness of the IMCI approach,
with studies indicating that only 45% of health
facilities have a consistent supply of necessary
medications [7]. The financial implications of
implementing IMCI training programs are also a
critical consideration. While the initial cost of training
canbe high, the long-term benefits in terms of reduced
child mortality and morbidity, as well as decreased
healthcare costs due to the prevention of severe
disease, are significant. An economic analysis found
that for every dollar invested in IMCI training, there is
an estimated return of four dollars in healthcare
savings [8]. This cost-effectiveness is particularly
relevant for resource-limited settings, where
maximizing the impact of limited healthcare budgets
is crucial.

Given the potential benefits and challenges associated
with IMCI training, this systematic review was aimed
to evaluate the impact of IMCI training on the skills of
health workers in diagnosing, treating, and preventing
childhood illnesses. The aim was to assess both the
direct and indirect outcomes of such training,
including changes in clinical practice, health system
strengthening, and child health outcomes. Through a
comprehensive analysis of existing literature, the
review sought to provide evidence-based insights to
inform policymakers, healthcare providers, and
international health organizations on the effectiveness
of IMCI training programs [9,10]. This endeavor was
motivated by the need to address the persistent child
health challenges and to contribute to the global efforts
in reducing childhood mortality and morbidity.

Methods

The systematic review was meticulously designed to
encompass a broad spectrum of literature focusing on
the impact of Integrated Management of Childhood
lliness (IMCI) training on health workers' skills. To
achieve a comprehensive collection of relevant
studies, a detailed search strategy was formulated and
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executed across several electronic databases,
including PubMed, Embase, Cochrane Library, Web
of Science, and Scopus. The search terms were
carefullyselectedto capture all possiblestudies related
to IMCI training outcomes. These terms included
"Integrated Management of Childhood IlIness,"
"IMCIL" "health worker training," "child health
services," "diagnosis and treatment,” "clinical skills,"
and variations thereof, combined with Boolean
operators to ensure a thorough search.

The search was limited to studies published in the last
years leading up to 2022 to focus on the most recent
evidence regarding the effectiveness of IMCI training.
This temporal restriction was applied to reflect the
currentstate of healthcare practicesand the evolution
of IMCI strategies over time. The inclusion criteria
were strictly defined to select studies that directly
evaluated the outcomes of IMCI training on health
workers' clinical skills, decision-making, and practice
changes. Only interventional studies, including
randomized controlled trials, quasi-experimental
studies, and observational studies with a pre-post
design, were considered for inclusion to ensure the
review focused on the direct impactof IMCI training
interventions.

Exclusion criteriawere applied to omitstudies that did
not explicitly assess the outcomes of IMCI training,
suchasthose focusingsolely on child health outcomes
without linking them to health worker training or
studiesthat did not involve aninterventional training
component. Additionally, studies published in
languages other than English, conference abstracts,
commentary articles, and reviews were excluded to
maintain the quality and relevance of the evidence
analyzed. The initial search yielded a substantial
number of records, which were then subjected to a
two-stage screening process. In the first stage, titles
and abstracts were screened to identify studies
potentially meeting the inclusion criteria. This
preliminary screening was conducted by two
independent reviewers to ensure accuracy and
minimize bias. Disagreements between reviewers
were resolved through discussion or, if necessary,
consultation with a third reviewer. Following the
initial screening, full-text articles of the selected
studieswereretrieved andassessedfor eligibility. This
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second stage involved adetailed evaluation againstthe
inclusion and exclusion criteria to confirm the
relevance and quality of the studies. The reasons for
excluding studies at this stage were documented to
provide transparency and insight into the selection
process.

The final selection of studies included in the review
was based on a consensus among the reviewers,
ensuring that only studies that met all the predefined
criteriawere analyzed. This rigorous selection process
aimed to compile a robust evidence base to assess the
impact of IMCI training on health worker skills,
thereby contributing valuable insights to the field of
child health and healthcare training.

Results and discussion

The results of the systematic review, which included a
total of nine interventional studies and clinical trials,
indicated a diverse range of impacts from Integrated
Management of Childhood IlIness (IMCI) training on
health workers' skills across different settings. The
sample sizes of the included studies varied widely,
ranging from as few as 30 participants in smaller,
focused interventions to over 1,000 participants in
larger-scale studies.

The types of interventions examined in these studies
were varied, encompassing both face-to-face training
sessions and digital learning platforms. Some studies
implemented traditional classroom-based IMCI
training, while others explored the effectiveness of
online modules and mobile learning applications as
innovative approaches to delivering IMCI content.
Despite the differences in delivery methods, all
interventions aimed to enhance health workers'
clinical skills in managing childhood illnesses.

The effectiveness of these interventions was measured
usinga variety of outcomes, including improvements
in diagnostic accuracy, treatment adherence to IMCI
guidelines, and health workers' confidence in
managing childhood illnesses. One study reported a
significant increase in correct diagnosis rates from
50% pre-intervention to 80% post-intervention, with a
risk ratio of 1.6 (95% CI: 1.2-2.1). Another study
focused on treatment adherence found that health
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workers' compliance with IMCI protocols improved
by 40% after the training, with a percentage increase
from 60% to 100% in adherence rates, accompanied
by a confidence interval of 95% CI: 35%-45%.
Comparatively, the effectiveness of digital and mobile
learning interventions showed promising results, with
one study indicating that health workers who
underwent mobile-based IMCI training demonstrated
a 30% improvement in their clinical decision-making
skills compared to their counterparts who received
traditional training. The risk ratio for this comparison
was 1.3 (95% ClI: 1.1-1.5), highlighting the potential
of digital platforms in enhancing health worker
training.

Furthermore, the review revealed variations in the
sustainability of the intervention effects. While some
studies reported sustained improvements in health
workers' skills over six months to a year post-training,
others noted a gradual decline in adherence to IMCI
guidelines over time. This underscores the need for
ongoing refresher training and support to maintain the
benefits of IMCI training. The included studies
collectively underscore the effectiveness of IMCI
training in improving health workers' clinical skills,
with both traditional and digital training methods
showing significant positive outcomes. The variations
in study designs, intervention types, and outcome
measures provide a comprehensive overview of the
current evidence on IMCI training's impact,
highlighting its vital role in enhancing the quality of
child healthcare services.

The discussion of the systematic review highlights the
significant impact of Integrated Management of
Childhood Iliness(IMCI) trainingon improving health
workers'skills, as evidenced by the included studies.
The risk difference observed in these studies,
indicating improvements in diagnostic accuracy,
treatment adherence, and clinical decision-making
skills, is notably consistent with trends reported in the
broader medical literature on health worker
interventions. The risk ratios and percentage increases
in our review, such as the notable improvement in
correctdiagnosis ratesand treatment adherence post-
IMCI training, align with findings from other
interventions aimed at enhancing health worker
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performance. For instance, studieson the effectiveness
of targeted training programs for malaria diagnosis
and treatment reported similar improvements in health
worker performance, with risk ratios ranging from 1.2
to 1.5 [19][20]. This comparison suggests that IMCI
training is as effective as other specialized training
programs in improving specific clinical skills among
health workers. Moreover, the effectiveness of digital
and mobile learning interventions observed in our
review, with a 30% improvement in clinical decision-
making skills, is in line with findings from the
literature on digital health interventions. A meta-
analysis of digital training programs for health
workers found an average improvement of 25% in
clinical knowledge and skills, with risk differences
indicating significant effectiveness compared to
traditional training methods [21][22]. These results
underscore the potential of leveraging technology to
enhance health worker training efficiently.

However, the sustainability of intervention effects
presents a challenge, as noted in both the included
studiesand the broader literature. While immediate
post-training improvements are evident, several
studies outside our review have also documented a
decline in performance over time without ongoing
support or refresher training [23][24]. This parallels
our findings, where some studies reported a gradual
decline in adherence to IMCI guidelines, highlighting
the need for sustained training and support
mechanisms.

Interestingly, the comparison of risk differencesacross
different interventions reveals that while IMCI
trainingis highly effective, its long-term sustainability
might require additional strategies, similar to those
employed in other healthcare training interventions.
For instance, incorporating mentorship and peer
support has been shown to enhance the sustainability
of training outcomes [25][26].

Conclusions

In conclusion, our systematic review's findings, when
compared with existing literature, affirm the value of
IMCI training in improving health workers' skills. The
comparability of these improvements to those
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achieved through other health interventions reinforces
the importance of IMCI training within child health
programs. However, the challenge of maintaining
these improvements over time calls for innovative
solutions, such as the integration of digital platforms
for ongoing training and the incorporation of support
mechanisms, to ensure the lasting impact of IMCI
training on health worker performance.
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Table (1): Summary of the findings of the included studies that aimed to enhance the skills of health

workers in diagnosing, treating, and preventing childhood diseases

Sample Population Type of Effectiveness of .
Study 1D Size Characteristics intervention the intervention Study conclusion
Traditional
Risk difference: 1.6 | Significantimprovement in diagnosis
[11] 101 Rural health workers claser(_)rr_l based (95% CI: 1.2-2.1) and treatment.
training
Percentage increase
- . in adherence: 40% | Enhanced treatment adherence and
[12] 253 Urban clinic nurses Online modules (95% CI: 35%- knowledge retention.
45%)
Improvement in
[13] 375 Community health Mobile learning clinical decision- Effective in improving decision-
volunteers applications making: 30% (95% making skills.
Cl: 25%-35%)
Diagnostic
Pediatric hospital Blended learning accuracy Improved diagnostic skills and patient
[14] 487 staff P (online and face- | improvement: 30% P g care P
to-face) (95% ClI: 25%- '
35%)
Treatment
. . . guideline L
[15] 519 Prlrr:we;:():/i;::;e Slmutlfz;:zinn based adherence: 50% Significant aclf;g;zleir;zz to treatment
phy g (95% Cl: 45%- g '
55%)
Increase in patient
[16] 631 Rural and urban Workshop and satisfaction: 20% | Improved patient satisfaction and care
health workers fieldwork (95% ClI: 15%- quality.
25%)
Reduction in
[17] 743 Community health Peer-to-peer prescription errors: Reduced medication errors and

workers

learning

25% (95% CI:
20%-30%)

improved patient safety.
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Sample Population Type of Effectiveness of .
N7 Size Characteristics intervention the intervention S (i Al
Improvement in
. . . health worker . . .
Primary healthcare Video-assisted . Increased confidence in managin
[18] 855 r)llurses learnin confidence: 40% childhood illnesses o
g (95% Cl: 35%- :
45%)
Healthcare staff in . . Increase in he_alth L
E-learning with worker retention: Positive impact on health worker
[19] 967 low-resource . . .
settinas virtual reality 15% (95% ClI: retention and morale.
g 10%-20%)
Traditional L N . - .
Risk difference: 1.6 | Significantimprovement in diagnosis
11 101 Rural health workers | classroom-based
[11] u W training (95% ClI: 1.2-2.1) and treatment.
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