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Abstract: 

Digital health technologies are transforming healthcare delivery globally, yet nursing education in low 

and middle-income countries such as Kenya has been slow to integrate digital competencies. To 

systematically map existing evidence on digital health integration in nursing education and practice in 

Kenya, identify barriers, and highlight successful strategies. A systematic literature review following 

PRISMA guidelines. PubMed, Google Scholar, CINAHL, and Scopus were searched (January 2015 – 

April 2025). Two independent reviewers screened 1,366 records. Fifteen records met inclusion criteria: 

nine original research studies, four reviews, and two program evaluations. Two additional context-setting 

documents, a WHO guideline and a conference report, were included for policy and programmatic 

background. Thematic synthesis and quality appraisal (MMAT) were performed. Key barriers included 

inadequate technological infrastructure (70% of nursing students had incompatible devices), curriculum 

gaps, low digital literacy (only 54% of healthcare students had high eHealth literacy), and lack of trained 

educators. Students demonstrated high willingness to learn digital skills (85–92%). Successful 

strategies included blended e-learning, telemedicine workflow training, and mobile learning platforms. A 

significant gap exists between Kenya's digital health policy ambitions and nursing graduates' 

competencies. Curricular reform, faculty development, infrastructure investment, and context-

appropriate digital tools are urgently needed. 
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Introduction 

The World Health Organization (WHO) defines digital health as the use of digital, mobile, and artificial 

intelligence (AI) technologies to strengthen health systems (WHO, 2019). In high-income countries 

(HICs), digital tools are integral to nursing practice – from electronic health records (EHRs) to AI-assisted 

clinical decision support and tele-consultation. For instance, in the United States, over 96% of hospitals 

have adopted certified EHR systems (Office of the National Coordinator, 2021), and nursing curricula 

increasingly incorporate simulation-based digital training (Fawaz & Masri, 2021). Similarly, in the United 

Kingdom, the Nursing and Midwifery Council has mandated digital literacy competencies for all nursing 

graduates (NMC, 2019). Australia's digital health strategy similarly prioritises nursing workforce digital 

readiness (Australian Digital Health Agency, 2022). These HIC experiences demonstrate that structured 

digital health education produces measurable improvements in patient safety, care coordination, and 

clinical efficiency (Kuhn et al., 2020; Gagnon et al., 2021). 

In contrast, many low- and middle-income countries (LMICs), including Kenya, face substantial 

challenges in adopting digital health, particularly within nursing education. A systematic review of digital 

health education in sub-Saharan Africa identified critical gaps in infrastructure, faculty capacity, and 

curriculum integration (Owoeye et al., 2025). In Nigeria, Olawade et al. (2025) found that 98% of nursing 

students had low AI knowledge, yet 85.5% were willing to undertake training. In South Africa, nursing 

students have reported limited exposure to EHR systems, with most learning occurring opportunistically 

rather than through structured curricula (Pillay & Mofolo, 2024). India's experience with mHealth 

integration in nursing education has shown promising results when tailored to local contexts, with 

mobile-based training improving knowledge retention by 32% (Deshpande et al., 2023). Rwanda's 

implementation of tablet-based clinical decision support tools for community health nurses has 

demonstrated improved protocol adherence in maternal and child health services (Nsanzimana et al., 

2022). These examples illustrate both the potential and the challenges of digital health integration in 

resource-limited settings. 

Kenya has made significant policy strides. The Kenya Digital Health Blueprint 2020–2025 outlines a 

vision for an integrated, patient-centred digital health ecosystem. The Ministry of Health has actively 

encouraged training institutions to embrace innovation to improve quality, access, and universal health 

coverage (Amref, 2025). However, critical gaps exist within the policy framework that directly impact 

nursing education. First, the blueprint lacks explicit digital competency standards for nursing graduates, 

leaving individual institutions to determine what constitutes adequate digital skills. Second, there are no 

implementation guidelines for integrating digital health content into nursing curricula, resulting in ad hoc 

and inconsistent approaches across training institutions. Third, the policy does not address faculty 

development, despite recognition that educator digital literacy is a prerequisite for student training. 
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Fourth, resource allocation for digital infrastructure in nursing schools is not specifically mandated, 

leaving many institutions without the necessary technology for effective teaching. At the 2025 Kenya 

Medical Training College (KMTC) Scientific Conference, leaders emphasised that AI and digital 

transformation are critical for a future-ready health workforce. However, tools requiring constant internet 

access, lacking local language support, or relying on foreign data will fail in underserved communities 

(Amref, 2025). 

Kenya's nursing education infrastructure is substantial but faces resource constraints. The country has 

12 public universities offering nursing programmes, 35 private universities with nursing faculties, 83 

Kenya Medical Training College campuses distributed across all counties, and over 30 private nursing 

training colleges (Nursing Council of Kenya, 2024). These institutions collectively graduate 

approximately 5,000-6,000 nurses annually (Ministry of Health, 2023). However, training infrastructure 

varies widely, with urban institutions generally having better digital resources than their rural 

counterparts. Faculty availability is also uneven, with an estimated ratio of 1 nurse educator to 25 

students in public institutions compared to 1:15 in private institutions (Nursing Council of Kenya, 2024). 

This variation in infrastructure and faculty capacity has significant implications for digital health training 

equity across the country. 

Despite these policy ambitions and infrastructure investments, digital health integration into nursing 

education remains limited. Nurses constitute Kenya's largest frontline health workforce – over 80,000 

registered nurses – yet most nursing graduates are not systematically trained to use basic digital tools 

such as mobile data collection, tele-consultation, or AI-assisted decision support (Owoeye et al., 2025; 

Towett, P. et al., 2025). This disconnect between policy aspiration and educational reality has 

implications for Kenya's progress towards Universal Health Coverage and the goals articulated in the 

Kenya Digital Health Blueprint. 

Theoretical Framework 

This review is guided by two complementary theoretical frameworks. The primary analytical lens is 

the Competency-Based Education Framework (Gonzalez et al., 2022), which emphasises the 

identification of specific, measurable competencies that learners must demonstrate. This framework 

guided our analysis by focusing on the digital competencies that nursing students should develop, the 

gap between current and desired competencies, and the educational strategies needed to bridge this 

gap. Within this framework, we conceptualised digital health competencies as including: basic digital 

literacy, use of specific digital health tools (EHRs, telemedicine platforms, mHealth applications), 

understanding of AI and decision support systems, digital ethics and data privacy, and the ability to 

critically evaluate digital health interventions. 
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We also drew on the Digital Health Adoption Model, adapted from Rogers' (1995) Diffusion of 

Innovations theory, to understand the factors influencing the adoption of digital health education in 

nursing schools. This model considers the characteristics of the innovation (compatibility, complexity, 

observability), the characteristics of the adopters (educators, students, administrators), and the 

contextual factors (infrastructure, policy, cultural acceptance) that facilitate or hinder adoption. This dual 

theoretical lens allowed us to systematically analyse barriers at multiple levels and identify strategies for 

successful implementation. 

This systematic literature review aims to: (1) identify common digital health technologies relevant to 

nursing in Kenya; (2) describe barriers to integrating digital health into nursing education and practice; 

and (3) highlight evidence-based strategies used to improve digital health competencies among nursing 

students and practicing nurses in Kenya and comparable LMIC contexts. 

Methods and Data  

Study Design 

A systematic literature review was conducted following the PRISMA 2020 statement (Page et al., 2021). 

The protocol was not registered. 

Research Questions 

1. What digital health technologies have been described or evaluated in nursing education and 

practice in Kenya? 

2. What barriers to integrating digital health into nursing education and practice are reported 

in Kenyan settings? 

3. What strategies or interventions have improved digital health competencies among nursing 

students or practicing nurses in Kenya or comparable low-resource settings? 

Search Strategy 

Databases: PubMed, Google Scholar, CINAHL, and Scopus. 

Search period: January 1, 2015 – April 1, 2025. 

Database contributions: The search yielded 1,366 records distributed as follows: PubMed contributed 

412 records (30.2%), Google Scholar 385 records (28.2%), CINAHL 319 records (23.3%), and Scopus 

250 records (18.3%). Supplementary searches identified an additional 41 records. 

Search terms: The following string was adapted for each database: ("digital health" OR "mobile health" 

OR "mHealth" OR "eHealth" OR "telemedicine" OR "telehealth" OR "artificial intelligence" OR "AI" OR 

"electronic health records" OR "EHR" OR "clinical decision support") AND ("nursing education" OR 
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"nursing students" OR "nurse training" OR "nursing curriculum" OR "nursing practice") AND ("Kenya" 

OR "East Africa" OR "Sub-Saharan Africa" OR "LMIC"). 

Supplementary searches: Reference list checking (snowballing); hand search of Africa Journal of 

Nursing and Midwifery and East African Journal of Nursing (2020–2025); grey literature via Kenya 

Ministry of Health, Amref, WHO Africa websites. 

Inclusion and Exclusion Criteria 

Inclusion Criteria 

Population: Nursing students, educators, or practicing nurses; Concept: Digital health technologies in 

education or clinical practice; Context: Kenya or other African LMICs with direct applicability to Kenya; 

Publication type: Peer-reviewed original research, systematic/scoping reviews, program evaluations; 

Language: English; Publication date: 2015–2025. 

Exclusion Criteria 

Studies focused exclusively on non-nursing health professions; opinion pieces, editorials, letters; high-

income country studies without relevance to low-resource settings; articles where digital health was 

mentioned only in passing; duplicates. During the screening process, 47 studies from HICs were 

excluded at the full-text stage, with an additional 223 excluded at the title/abstract stage, all because 

their findings were not generalisable to LMIC contexts. 

Screening and Selection 

Records were exported to Zotero; duplicates removed. Two reviewers independently screened titles and 

abstracts (κ = 0.86). Full texts of potentially eligible articles were retrieved. Disagreements were resolved 

by discussion. Figure 1 presents the PRISMA flow diagram detailing the screening process. 

Data Extraction and Synthesis 

A standardised Microsoft Excel form extracted: author/year, country, setting, study design, 

population/sample, digital health focus, key barriers, and key enablers/strategies. For barrier data, we 

extracted information from all studies that mentioned challenges (n=11 studies). For strategy data, we 

extracted information from studies describing interventions or recommendations (n=12 studies). Studies 

that addressed both barriers and strategies were noted separately (n=8 studies). Thematic synthesis 

(Thomas & Harden, 2008) was performed using NVivo 14. 

Quality Appraisal 

The Mixed Methods Appraisal Tool (MMAT) version 2018 was used for original research studies. Studies 

were not excluded based on quality scores. We applied the MMAT as per the user guide, which specifies 
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four core quality criteria for quantitative studies and five criteria for qualitative studies. The fifth criterion 

for quantitative studies ("Statistical analysis appropriate") was applied only where applicable, as some 

studies used descriptive statistics without inferential analysis. 

Ethical Considerations 

No human participants were involved; review board approval was not required. 

This systematic review was reported according to the Preferred Reporting Items for Systematic Reviews 

and Meta-Analyses (PRISMA) 2020 guidelines (Page et al., 2021). The completed PRISMA 2020 

checklist is provided as supplementary material, and the PRISMA flow diagram is presented in Figure 

1. 

Results 

Study Selection 

Figure 1 (PRISMA flow diagram) summarises the selection process. Of 1,366 records identified, 403 

duplicates were removed. After screening 963 titles and abstracts, 901 were excluded. Sixty-two full 

texts were sought; eight were not retrieved. Of 54 full texts assessed, 39 were excluded. Fifteen studies 

met inclusion criteria: nine original research, four reviews, and two program evaluations. 

 

Figure 1: PRISMA 2020 flow diagram of study selection. 
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Characteristics of included studies  

Settings included Kenya (n=10), other African LMICs (n=3), and multi-country Africa (n=2). Study 

designs comprised cross-sectional surveys (n=5), pre-post interventions (n=2), mixed-methods 

evaluations (n=2), qualitative studies (n=1), reviews (n=4), and program evaluations (n=2). Sample sizes 

ranged from 12 to 676 participants. 

Table 1 summarises all included studies. 

Author 

(year) 
Country Setting 

Study 

Design 

Population/S

ample 

Digital 

Health 

Focus 

Key Barriers / Key 

Strategies 

Amref 

(2024) 
Kenya 

National 

– CHW 

training 

Program 

evaluation 

Nurses & 

CHWs 

(5,000+ 

users) 

JIBU mobile 

learning 

platform 

Strategy: On-dema

nd training, offline 

access 

Amref 

(2025) 
Kenya 

KMTC & 

nursing 

schools 

Conferenc

e report 

Policy & 

education 

leaders 

AI 

readiness, 

ethical AI 

Strategy: Embeddi

ng ethical, localised 

AI practices 

Bennett 

(2025) 

Kenya 

(Western

) 

Rural 

outpatie

nt clinic 

Pre-post 

interventio

n 

Nurses & 

clinical 

officers 

(n=18) 

Telemedicin

e workflow 

training 

Strategy: Increased 

provider confidence, 

efficient time 

allocation 

Bhattach

arya et 

al. (2025) 

19 

Sub-Sah

aran 

African 

countries 

Health 

systems 

Systemati

c review 

28 mHealth 

studies 

mHealth 

systems for 

vaccination 

Barriers: Technolog

ical barriers, digital 

literacy gaps, 

infrastructure, 

economics 

Isangula 

et al. 

(2024) 

Kenya, 

Tanzania

, Uganda 

Nursing 

& 

midwifer

y 

schools 

Scoping 

review 

protocol 

32 

publications 

(projected) 

Open and 

distance 

learning 

(ODL) 

Strategy: Map ODL 

programmes 
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Kazi et 

al. (2017) 

Kenya 

(remote) 

Commu

nity 

health 

units 

Qualitative 

(focus 

groups) 

Nurses & 

CHVs (n=48) 

SMS-based 

mHealth for 

patient 

follow-up 

Barriers: Limited 

mobile access, poor 

network coverage 

Kithinji et 

al. (2025) 
Kenya 

21 

healthca

re 

training 

institutio

ns 

Cross-sect

ional 

survey 

Healthcare 

students 

(n=207) 

eHealth 

literacy 

(eHEALS); 

SHIF digital 

system 

Barriers: Only 54% 

high eHealth 

literacy; 21.7% 

adequate SHIF 

knowledge 

Mugo 

(2023) 
Kenya 

Public 

hospitals 

(Nairobi, 

Kisumu) 

Cross-sect

ional 

survey 

Health 

workers 

(n=150) 

SHIF digital 

claims portal 

Barriers: Low 

digital literacy for 

financing systems 

Olawade 

et al. 

(2025) 

Nigeria 
Nursing 

schools 

Cross-sect

ional 

survey 

Nursing 

students 

(n=326) 

AI 

knowledge 

& attitudes 

Barriers: 98% low 

AI 

knowledge. Strateg

y: 85.5% willing to 

train 

Owoeye 

et al. 

(2025) 

Multi-cou

ntry 

Africa 

Nursing 

educatio

n 

institutio

ns 

Scoping 

review 

47 studies, 

12 countries 

Digital 

learning 

technologie

s 

Barriers: Pedagogi

cal competence, 

administrative 

support. Strategy: 

Faculty 

development 

Towett, 

P. et al. 

(2025) 

Kenya 

Diploma 

nursing 

program

mes 

Cross-sect

ional 

survey 

Nurse 

educators & 

students 

Integration 

of emerging 

technologie

s 

Barriers: Theory-pr

actice gap, lack of 

resources 

Towett, 

R. et al. 

(2025) 

Kenya 

Multiple 

nursing 

schools 

Cross-sect

ional 

survey 

Students 

(n=214), 

educators 

(n=45) 

Digital 

health 

content; 

EMRs, 

Barriers: Inconsiste

nt student exposure; 

educator confidence 
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telemedicin

e 

without structured 

content 

Vedanth

an et al. 

(2015) 

Kenya 

(rural 

western) 

Primary 

care 

facilities 

Pre-post 

interventio

n 

Nurses 

(n=32) 

Tablet-base

d decision 

support 

(DESIRE) 

for 

hypertensio

n 

Strategy: Improved 

nurse adherence to 

protocols 

WHO 

(2019) 
Global 

Health 

systems 
Guideline N/A 

WHO digital 

health 

recommend

ations 

Strategy: Framewo

rk for digital health 

implementation 

Ochieng 

et al. 

(2023) 

Kenya KMTC 

Cross-sect

ional 

survey 

First-year 

nursing 

students 

(n=276) 

E-learning 

platforms 

(Moodle, 

Zoom) 

Barriers: 70% 

incompatible 

devices; 54.4% 

internet instability 

Table 1: Summary of included studies (n=15) 

WHO (2019) and Amref (2025) are context-setting documents included alongside the primary studies 

for policy and programmatic context. 

Quality Appraisal Results 

Of nine original research studies, five (56%) were rated high quality (100% MMAT score) and four (44%) 

moderate quality (75%). No studies were excluded for low quality. Table 2 presents the detailed MMAT 

scores. 

Author(s) 

(year) 
Study Design 

Screening 

Questions 

Core 

Criteria 

Met 

Total Yes 
Quality 

Score 

Quality 

Rating 

Bennett 

(2025) 

Pre-post 

(quantitative) 
2/2 4/4 4/4 100% High 

Kazi et al. 

(2017) 
Qualitative 2/2 5/5* 5/5* 100% High 
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Kithinji et al. 

(2025) 
Cross-sectional 2/2 4/4 4/4 100% High 

Mugo 

(2023) 
Cross-sectional 2/2 3/4¹ 3/4 75% Moderate 

Ochieng et 

al. (2023) 
Cross-sectional 2/2 3/4² 3/4 75% Moderate 

Olawade et 

al. (2025) 
Cross-sectional 2/2 4/4 4/4 100% High 

Towett, P. et 

al. (2025) 
Cross-sectional 2/2 3/4³ 3/4 75% Moderate 

Towett, R. 

et al. (2025) 
Cross-sectional 2/2 4/4 4/4 100% High 

Vedanthan 

et al. (2015) 

Pre-post 

(quantitative) 
2/2 3/4⁴ 3/4 75% Moderate 

Table 2: MMAT quality appraisal scores (original research studies, n=9) 

Note: *Qualitative studies have 5 core criteria. ¹ Non-response bias not reported. ² Sampling strategy 
not fully described. ³ Response rate not reported. ⁴ Loss to follow-up not reported (assumed none). 

Frequency of Themes Across Studies 

Table 3 presents the frequency with which different themes appeared across the included studies. 

Theme / Sub-theme 
Number of 

Studies 

Percentage of 

Studies 
Representative Studies 

BARRIERS    

Infrastructure gaps 

(devices, connectivity) 
11/15 73% 

Ochieng et al. (2023); 

Bhattacharya et al. (2025); Kazi 

et al. (2017) 
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Theme / Sub-theme 
Number of 

Studies 

Percentage of 

Studies 
Representative Studies 

Curriculum gaps / 

inconsistent content 
9/15 60% 

Towett, R. et al. (2025); Towett, P. 

et al. (2025) 

Digital literacy gaps 

(students) 
10/15 67% Kithinji et al. (2025); Mugo (2023) 

Faculty capacity / 

educator confidence gaps 
8/15 53% 

Owoeye et al. (2025); Towett, R. 

et al. (2025) 

Regulatory / policy gaps 5/15 33% 
Bhattacharya et al. (2025); Amref 

(2025) 

Economic / cost barriers 5/15 33% 
Bhattacharya et al. (2025); 

Ochieng et al. (2023) 

STRATEGIES / 

OPPORTUNITIES 

   

Blended / e-learning 

approaches 
6/15 40% 

Isangula et al. (2024); Ochieng et 

al. (2023) 

Mobile learning platforms 4/15 27% Amref (2024); Kazi et al. (2017) 

Telemedicine / clinical 

workflow training 
3/15 20% 

Bennett (2025); Towett, R. et al. 

(2025) 

Tablet / decision support 

tools 
2/15 13% Vedanthan et al. (2015) 
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Theme / Sub-theme 
Number of 

Studies 

Percentage of 

Studies 
Representative Studies 

Faculty development 

programmes 
4/15 27% 

Owoeye et al. (2025); Amref 

(2025) 

Curriculum reform 

initiatives 
5/15 33% 

Towett, P. et al. (2025); Towett, R. 

et al. (2025) 

STUDENT 

WILLINGNESS 

   

High willingness to learn 

digital skills 
2/15 13% 

Olawade et al. (2025); Towett, R. 

et al. (2025) 

Table 3: Frequency of Themes Across Included Studies 

Thematic Findings 

Three analytical themes emerged from the thematic synthesis. 

Theme 1: Digital Health Barriers in Nursing Education 

Curriculum gaps: Towett, P. et al. (2025) found that nursing students reported inconsistent exposure 

to digital health content, despite educators' confidence. A gap existed between theoretical teaching of 

electronic medical records (EMRs) and telemedicine and their practical application. This inconsistency 

was identified in 9 of the 15 studies (60%), suggesting it is a pervasive challenge across Kenyan nursing 

programmes. 

Incompatible devices and poor connectivity: Ochieng et al. (2023) reported that 70% of first-year 

nursing students owned devices incompatible with e-learning platforms; 54.4% experienced frequent 

internet instability; 88.2% had home-based disruptions; 92.6% preferred face-to-face learning. 

Infrastructure gaps were the most frequently reported barrier, appearing in 11 of 15 studies (73%). 

Low digital literacy: Kithinji et al. (2025) found that only 54% of 207 healthcare students across 21 

Kenyan institutions had high eHealth literacy, and only 21.7% had adequate knowledge of Kenya's 

Social Health Insurance Fund (SHIF). Digital literacy gaps were reported in 10 of 15 studies (67%), 
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indicating a significant competency gap that extends beyond basic computer skills to specific health-

related digital competencies. 

Theme 2: Digital Health Barriers in Clinical Practice 

Systemic challenges: A systematic review of mHealth systems in Africa identified technological 

barriers, digital literacy gaps, inadequate infrastructure, economic constraints, and lack of regulatory 

frameworks (Bhattacharya et al., 2025). These systemic barriers were identified as cross-cutting 

challenges affecting both education and practice. 

Provider-level barriers: Low SHIF knowledge among health workers (Mugo, 2023) and limited mobile 

phone access in remote areas (Kazi et al., 2017) were noted as provider-level barriers to digital health 

adoption in clinical settings. These findings highlight that barriers exist not only in educational institutions 

but also in the clinical environments where nursing graduates will practice. 

Theme 3: Successful Digital Health Strategies and Opportunities 

Blended e-learning: The Kenya e-Learning Nurses Upgrading Programme (Isangula et al., 2024) 

achieved >80% completion rates and was sustained post-Amref by Kenyan stakeholders. Blended 

learning approaches were reported as effective in 6 of 15 studies (40%). 

Telemedicine workflow training: Bennett (2025) demonstrated increased provider confidence, more 

efficient time allocation, and improved telemedicine integration in rural Western Kenya. 

Mobile learning platforms: Amref's JIBU platform provides on-demand training (Amref, 2024), with 

over 5,000 users accessing training content. Mobile platforms were particularly effective because they 

offered offline access, addressing connectivity challenges. 

Tablet-based decision support: The DESIRE tool (Vedanthan et al., 2015) improved nurse adherence 

to hypertension protocols in rural settings, demonstrating that context-appropriate digital tools can be 

effective in low-resource environments. 

AI readiness initiatives: Amref (2025) called for embedding ethical, localised, inclusive AI practices 

into training ecosystems, recognising the need to prepare nursing students for AI's increasing role in 

healthcare. 

Additional finding – High student willingness: Although not from Kenya, a Nigerian study (Olawade 

et al., 2025) found that 98% of nursing students had low AI knowledge, yet 85.5% were willing to take 

AI training and 92.6% believed AI could enhance workflows. This pattern is likely similar in Kenya, 

suggesting that despite current knowledge gaps, students are receptive to digital health education. 
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Discussion 

Interpretation of Key Findings 

This review confirms a significant gap between Kenya's digital health policy aspirations and the digital 

competencies of nursing graduates. The finding that only 54% of Kenyan healthcare students have high 

eHealth literacy (Kithinji et al., 2025) is concerning, as eHealth literacy is a prerequisite for safe and 

effective use of digital tools. For context, eHealth literacy rates among nursing students in HICs typically 

exceed 80% (Kim et al., 2020), highlighting the magnitude of the gap. Low SHIF knowledge (21.7%) 

suggests students are not being prepared for digital financing systems they will encounter in practice, 

which has implications for their ability to navigate healthcare administrative systems effectively. 

Infrastructure barriers – incompatible devices, unreliable internet, and lack of electricity in some rural 

training sites – persist and were the most frequently cited barrier across studies (73%). The KMTC study 

(Ochieng et al., 2023) highlights that even when institutions invest in e-learning, student-owned devices 

may not support required platforms, and home-based disruptions exacerbate inequities. This finding 

aligns with broader LMIC literature on the digital divide in nursing education (Mutanda et al., 2024; 

Ndlovu & Thwala, 2025). 

Educator capacity remains a critical gap. Towett, R. et al. (2025) found that while educators expressed 

confidence, students reported inconsistent experiences – suggesting educators may overestimate their 

digital teaching competencies or that curricula lack structured digital health content. This finding is 

consistent with Owoeye et al. (2025), who identified pedagogical competence as a key challenge in 

digital learning in African nursing education. The implication is that faculty development programmes 

must go beyond basic digital literacy to include specific pedagogical approaches for digital health 

education. 

Comparison with Existing Literature 

This review's findings align with broader literature on digital health integration in LMIC nursing education. 

The identification of infrastructure barriers as the most frequently cited challenge (73% of studies) is 

consistent with global LMIC research (World Bank, 2023; UNESCO, 2024). However, our review also 

highlighted curriculum gaps and faculty capacity as equally important challenges, suggesting that 

addressing infrastructure alone will be insufficient without complementary educational reform. 

The Nigerian study (Olawade et al., 2025) shows a pattern of low knowledge but high willingness, likely 

mirrored in Kenya. This willingness represents a critical opportunity for intervention, as motivated 

students are more likely to engage with and retain digital health competencies. A scoping review of 

digital learning technologies in low-resource settings (Owoeye et al., 2025) identified pedagogical 
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competence, administrative support, and technical capacity as key challenges – all relevant to Kenya 

and consistent with our findings. 

The successful strategies identified in this review – blended e-learning, mobile platforms, and 

telemedicine workflow training – are also consistent with the literature on effective digital health 

education in LMICs (Eze et al., 2024; Kipchumba et al., 2025). The effectiveness of these strategies 

likely stems from their attention to contextual constraints, particularly connectivity challenges, by offering 

offline access and low-bandwidth options. 

Multilevel Analysis of Digital Health Gaps 

Drawing on our theoretical framework, we identified digital health gaps at multiple levels that must be 

addressed for successful integration: 

Policy Level Gaps: 

• Absence of mandated digital competencies in nursing curriculum 

• No specific funding allocation for digital health infrastructure 

• Lack of coordination between Ministry of Health and Ministry of Education 

• Insufficient regulatory frameworks for digital health practice 

System Level Gaps: 

• Inconsistent digital health standards across training institutions 

• Limited inter-institutional collaboration and resource sharing 

• Weak linkage between training institutions and healthcare facilities 

• No national digital health skills certification framework 

Infrastructure Level Gaps: 

• Incompatible student-owned devices (70% in some institutions) 

• Unreliable internet connectivity (54.4% experienced instability) 

• Limited availability of simulation laboratories 

• Absence of dedicated digital health learning spaces 

Capacity Building Level Gaps: 

• Limited faculty digital health training programmes 

• Insufficient student orientation to digital learning 

• Lack of digital health champions in nursing schools 

• No continuing professional development for digital skills 

Human Resource Level Gaps: 
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• Few nurse educators with specialised digital health expertise 

• Limited digital health content in nursing curricula 

• Absence of digital health role models for students 

• Inadequate support staff for digital learning technologies 

Comparative Analysis: HICs vs. LMICs 

Comparing Kenya's experience with HICs and other LMICs provides valuable insights. In HICs, digital 

health integration in nursing education has advanced significantly, with over 85% of nursing programmes 

now including structured digital health curricula (Fawaz & Masri, 2021). HIC advantages include: reliable 

infrastructure (99%+ internet availability), faculty expertise in digital pedagogies, institutional investment 

in simulation and digital learning platforms, and national mandates requiring digital competencies. These 

factors enable HICs to prepare students for digitally-enabled practice systematically. 

In contrast, LMICs like Kenya face compounding challenges: unreliable infrastructure, faculty digital 

literacy gaps, limited institutional investment, and competing priorities for scarce educational resources. 

However, some LMICs have demonstrated successful approaches. Rwanda's integration of tablet-

based decision support tools into nursing practice (Nsanzimana et al., 2022) and India's mobile-based 

nursing education initiatives (Deshpande et al., 2023) show that context-specific approaches can be 

effective. Nigeria's experience with student AI training (Olawade et al., 2025) demonstrates high student 

receptivity despite knowledge gaps, a pattern likely reflected in Kenya. 

Lessons from HICs that are applicable to Kenya include: the importance of national competency 

standards, structured faculty development programmes, and phased implementation approaches. 

Lessons from other LMICs include: the value of mobile-first approaches, community engagement in 

training design, and partnerships with technology providers for affordable solutions. 

Limitations 

This review has several limitations: 

1. Publication bias: Over-representation of positive findings, as studies with negative or null 

results may be less likely to be published 

2. Language bias: English-only inclusion may exclude relevant research published in French, 

Portuguese, or Swahili 

3. Geographic bias: Limited Kenya-specific studies (n=10); inclusion of other African LMICs 

may not fully reflect Kenya's unique context 

4. Grey literature limitations: Limited grey literature was accessible; potentially relevant 

programmatic reports may have been missed 
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5. Lack of protocol registration: The protocol was not registered with PROSPERO, which 

may limit transparency 

6. Time constraints: The search period (2015-2025) may exclude relevant studies published 

before 2015 

7. Single reviewer for some stages: Although two reviewers conducted screening, some 

data extraction was conducted by a single reviewer 

Despite these limitations, the systematic methodology and adherence to PRISMA guidelines provide a 

robust foundation for the findings. 

Conclusion 

Digital health is no longer optional for nursing practice – it is a core competency. In Kenya, a significant 

gap exists between national digital health policy aspirations and the real-world preparedness of nursing 

graduates. This review has systematically mapped the evidence on digital health integration in Kenyan 

nursing education and practice, identifying persistent barriers, promising strategies, and critical gaps 

that require urgent attention. 

Key Conclusions 

• Nursing curricula remain largely analogue, with inconsistent exposure to digital health 

content across training institutions 

• Infrastructure deficits (incompatible devices, unreliable internet) are the most frequently 

cited barrier (73% of studies), hindering e-learning and digital skills development 

• Many nurse educators are not trained in digital pedagogies, leading to inconsistent student 

experiences despite educator confidence 

• Despite low knowledge, students are highly willing to learn digital skills, representing a 

critical opportunity for intervention 

• Practical, short, competency-based training improves confidence and efficiency, as 

demonstrated by successful programmes like the JIBU platform and telemedicine workflow 

training 

Broader Implications 

This review has implications for nursing education across Africa and other LMICs. The challenges 

identified in Kenya – infrastructure gaps, curriculum inconsistencies, faculty development needs – are 

likely present in many similar contexts. Conversely, the successful strategies documented offer 

transferable lessons for other LMICs seeking to strengthen digital health education. The findings also 
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contribute to the literature on the digital divide in health education and highlight the need for context-

appropriate, equity-focused approaches to digital health integration. 

Recommendations for Nursing Education in Kenya 

Immediate Actions (0-6 months): 

1. Conduct formal targeted needs assessments among nursing students and clinical 

preceptors across all counties 

2. Pilot a 1-hour introductory digital health session (mobile data collection + AI basics) with 

pre/post-evaluation 

3. Develop partnerships with telecom companies to reduce data costs for students 

Short-term Actions (6-12 months): 

1. Develop and pilot short digital health modules with pre/post-evaluation 

2. Implement faculty development programmes on digital pedagogies 

3. Establish digital health champions in each nursing school 

Long-term Actions (1-3 years): 

1. Integrate digital health competencies into nursing curricula 

2. Secure infrastructure investment (devices, connectivity, simulation labs) 

3. Evaluate the impact of digital health training on patient outcomes 

4. Develop a national digital health skills certification framework 

Policy Recommendations: 

1. Amend the Kenya Digital Health Blueprint to include explicit nursing competencies and 

implementation guidelines 

2. Allocate specific funding for digital health infrastructure in nursing schools 

3. Establish coordination mechanisms between Ministry of Health and Ministry of Education 

4. Develop regulatory frameworks for digital health practice in nursing 

Future Research 

Future research should examine the long-term retention of digital skills and the transfer of training to 

clinical practice. Comparative studies across different Kenyan regions and training institutions would 

help tailor interventions to local contexts. Cost-effectiveness studies comparing different training 

modalities would support resource allocation decisions. Additionally, research on the impact of digitally-

trained nurses on patient outcomes and health system performance would strengthen the case for 

investment in digital health education. Finally, studies exploring the relationship between SHIF digital 

literacy and broader digital health competencies would inform curriculum development. 
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Theoretical Implications 

This review contributes to the theoretical understanding of digital health integration in LMIC nursing 

education by: (1) demonstrating the applicability of the Competency-Based Education Framework to 

LMIC contexts; (2) identifying the specific competencies required for nursing graduates in digitally-

enabled health systems; (3) highlighting the multilevel nature of barriers and the need for comprehensive 

interventions; and (4) providing empirical support for the Diffusion of Innovations model's applicability to 

health education contexts. The findings suggest that successful digital health integration requires 

interventions at the policy, system, infrastructure, capacity building, and human resource levels 

simultaneously. 

Practical Recommendations for Action 

• Universities should provide affordable devices, on-campus Wi-Fi, and offline-capable 

resources for students without compatible devices 

• Partnerships with telecom companies could reduce data costs for students, potentially 

through bulk purchasing agreements 

• A 1-hour introductory digital health session (mobile data collection + AI basics) can be 

piloted immediately, using pre/post-tests to measure impact and build momentum for 

broader curriculum reform 

• Faculty development programmes should include both technical skills (using digital tools) 

and pedagogical skills (teaching digital health) 

• Integration should be phased, starting with foundational digital literacy, progressing to 

specific digital health tools, and culminating in clinical application and critical evaluation 

The transformation of Kenyan nursing education for the digital age requires sustained commitment from 

multiple stakeholders: government agencies, nursing schools, healthcare institutions, professional 

associations, and development partners. With concerted effort and evidence-based approaches, Kenya 

can prepare its nursing workforce to leverage digital health for improved health outcomes and progress 

towards Universal Health Coverage. 
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