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Background:  

Hospitals continue to scale telehealth and electronic health records (EHRs), placing nurse leadership and 

psychological empowerment at the center of successful implementation. Leadership that protects 

learning time, ensures responsive support, and involves nurses in redesign is theorized to improve 

adoption and retention. 

Methods:  

A systematic search (PubMed) from inception to May 2025 identified studies of hospital-based nurses 

examining leadership constructs and psychological empowerment during telehealth/EHR 

implementation. Eligibility required quantitative or mixed-methods designs reporting adoption or 

retention (intent-to-stay/leave) and empowerment measures. Two reviewers screened, extracted, and 

synthesized data narratively in line with PRISMA. 

Results:  

Nine observational studies (cross-sectional or cohort) were included. Adoption-related findings showed 

that leadership and empowerment-adjacent factors (competence, autonomy, self-efficacy) were 

associated with higher readiness and use. Examples included EHR readiness 52.8% (95% CI 47.9-56.6) 

with higher odds among staff with positive attitudes and technology self-efficacy; comprehensive EHRs 

were associated with fewer fair/poor quality ratings (OR 0.83; 95% CI 0.71-0.96). Implementation 

leadership independently predicted nurses’ actual use of mobile health at the point of care (β 0.22; 

p=0.001).  

Conclusions:  

Across diverse hospital settings, digitally competent, supportive leadership that fosters psychological 

empowerment aligned with higher eHealth adoption and more favorable retention signals. 

Implementation programs should integrate leadership development, co-design, usability remediation, and 

protected learning time. 

Keywords: Leadership, Nurses, Electronic Health Records, Telemedicine, Hospitals, Psychological 

Empowerment 
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Introduction 
 
Digital transformation has become an operational 

imperative in hospitals, where telehealth and electronic 

health records (EHRs) are increasingly embedded in 

workflows coordinated and delivered by nurses. 

Concept analyses describe “e-leadership” as the 

capacity to lead across distance, time, and technology 

by aligning people, processes, and digital tools to 

achieve clinical goals and safe care [1]. Empirically, 

EHR diffusion has been rapid, for example, in the 

United States basic inpatient EHR adoption rose from 

6.6% of hospitals in 2009 to 81.2% by 2019, while 

comprehensive systems increased from 3.6% to 63.2% 

over the same period [2]. Telemedicine activity surged 

during the COVID-19 period, with telehealth reaching 

30.1% of weekly outpatient visits at its peak and a 23-

fold jump in weekly telemedicine volume versus the 

pre-pandemic baseline [3].  

 

Across OECD health systems, the average number of 

doctor teleconsultations per person more than doubled 

between 2019 ( 0.6 per person-year) and 2021 ( 1.4 per 

person-year), underscoring the scale of digital 

integration that hospital teams have had to absorb [4]. 

Within this setting, nurses, who provide continuous 

coverage, triage, care coordination, and patient 

education, are expected to lead change at the bedside 

and the unit level while navigating platform usability, 

data quality, and workflow redesign. These 

expectations situate nurse leadership and nurses’ 

psychological empowerment at the heart of successful 

eHealth implementation in hospitals [1-4]. Recent 

studies portray an uneven readiness of nurse leaders 

for digital change. A qualitative study of hospital nurse 

managers reported strong awareness of digital-

transformation imperatives but also gaps in training; 

notably, around 60% of participating managers 

reported  no  prior  digital-leadership training and their 

 

 

described barriers such as infrastructure constraints 

and hierarchical resistance to change [5]. Scoping 

syntheses of EHR implementation echo these 

observations at system level: while EHRs can improve 

information availability and legibility, commonly cited 

barriers include resource constraints, insufficient 

training and support, and user technostress that can 

undermine adoption and benefits [6]. Conceptual work 

further suggests that e-leadership demands informatics 

literacy (e.g., data governance, interoperability), socio-

technical framing of change, and intentional 

engagement strategies (e.g., co-design, shared 

governance) to sustain trust and participation among 

bedside nurses who must execute new digital 

workflows in acute and critical care units [1,6]. 

Together, these threads indicate that the leadership 

behaviors nurse managers enact during telehealth roll-

outs and EHR optimization are likely to shape the 

professional motivation and empowerment of the 

hospital nursing workforce. 

 

Concurrently, a growing empirical literature links 

psychological empowerment, the experience of 

meaning, competence, self-determination, and impact, 

to desirable nursing and organizational outcomes. A 

meta-analysis synthesizing 28 studies (7,664 registered 

nurses) reported a pooled correlation of r=0.55 (95% 

confidence interval [CI] 0.53-0.56) between 

psychological empowerment and job satisfaction, with 

consistent findings across settings [7]. A scoping review 

of empowerment-focused interventions in nurses 

identified multicomponent programs (e.g., leadership 

development, shared governance, coaching, structured 

feedback) as common strategies and highlighted 

positive trends in empowerment, engagement, and 

retention outcomes, although effect estimates were 

heterogeneous and often short-term [8]. At the highest 
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 leadership level, single- and multi-site studies suggest 

that nurse managers’ transformational or empowering 

leadership is associated with higher psychological 

empowerment among staff nurses and, in turn, better 

discretionary performance; one analysis found that 

transformational leadership had a positive indirect 

effect on organizational citizenship behaviors through 

psychological empowerment [9]. In critical care, 

structural equation modeling in an intensive care unit 

sample showed transformational leadership strongly 

predicted nurses’ psychological empowerment (β=0.81; 

P<0.001), which in turn was associated with higher 

work engagement (β=0.31) and job performance 

(β=0.21) [10]. These data collectively situate 

psychological empowerment as a plausible mechanism 

linking nurse leadership behavior to frontline adoption 

of digital tools that alter autonomy, feedback, and 

perceived impact in hospital practice. 

 

The global burden context makes this focus urgent. The 

World Health Organization estimates there are about 

29 million nurses worldwide today, with a projected 

shortage of 4.5 million nurses by 2030, concentrated in 

low- and middle-income settings but with retention 

pressures in high-income hospitals as well [11]. At the 

same time, health systems have expanded digital 

infrastructure: across OECD countries in 2021, the vast 

majority of primary-care practices used electronic 

medical records, and hospital EHR use has risen 

markedly since 2012, with many systems enabling 

patient portals and cross-organizational data exchange 

[4,12]. Despite this progress, fragmentation persists; an 

OECD working paper reported that as of 2021 only a 

subset of countries had nationally unified EHR systems, 

with interoperability and governance gaps limiting 

cross-setting use [13].  

 

In the U.S., adoption disparities by hospital type (e.g., 

critical access, small rural) remain, posing leadership 

challenges for nursing managers tasked with 

standardizing workflows across mixed platforms [2]. 

These pressures accumulate at the unit level, where 

nurses mediate between clinical teams, patients, and 

digital systems while facing staffing shortages, turnover 

risk, and escalating information-processing demands. 

Risk and outcome data further argue that how nurse 

leaders implement telehealth and EHRs can influence 

psychological risks and downstream clinical 

performance. Review evidence attributes failed or 

faltering EHR adoption to insufficient training and 

ongoing support, poor fit with clinical workflows, and 

low user control, conditions associated with 

technostress and burnout in frontline nurses [6]. In 

telehealth, rapid scaling without co-design can increase  

 

 

 

cognitive load (multiple screens, parallel 

documentation, remote-assessment constraints) and 

reduce perceived impact if nurses have little say in 

protocols and metrics; conversely, structured training 

and shared governance can mitigate these risks [3,4]. 

Burnout itself carries substantial consequences: a 

meta-analysis in nurses reported that burnout was 

associated with significantly higher odds of depressive 

symptoms (odds ratio [OR] 7.40; 95% CI 5.54-9.90) 

[14]. Global syntheses also document substantial 

turnover: one meta-analysis estimated a pooled annual 

turnover rate of roughly 16% across international 

nurse samples (many hospital-based), with wide 

variation by region and specialty [15]. Burnout and 

turnover have been linked to reduced patient safety 

and quality indicators in hospitals, including adverse-

event reporting and patient experience, underscoring 

the stakes of leadership approaches that either erode 

or enhance empowerment during digital change [16]. 

 

Despite these signals, the evidence base remains 

fragmented with respect to hospital-based eHealth 

programs and the specific leadership-empowerment 

nexus among non-student nurses. Many reviews 

emphasize system adoption metrics or informatics 

capabilities rather than the micro-organizational 

mechanisms by which nurse leaders foster 

psychological empowerment during telehealth and EHR 

implementation. Others pool heterogeneous settings 

(e.g., community, primary care, academia) or workforce 

groups (including students), limiting applicability to 

acute-care hospitals where task complexity and safety 

risks are highest. To our knowledge, there is no 

comprehensive synthesis that focuses globally on 

hospital nurses and examines how digital-era 

leadership behaviors (e.g., transformational, 

empowering, shared-governance practices, e-

leadership competencies) relate to psychological 

empowerment during the implementation and early 

optimization of telehealth and EHRs, and how these 

relationships map to measurable staff and patient 

outcomes. The aim of this systematic review is to 

synthesize global evidence on the association between 

nurse leadership behaviors and psychological 

empowerment among hospital nurses during telehealth 

and electronic health record implementation, including 

effects on adoption, engagement, burnout, turnover 

intention, and patient-facing outcomes. 

 

Methods 

 

We prespecified eligibility criteria according to Preferred 

Reporting Items for Systematic Reviews and Meta-

Analyses. We included empirical studies conducted in the 
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hospitals that examined nurse leadership in relation to 

nurses’ psychological empowerment during 

implementation or early optimization of telehealth or 

electronic health records (EHRs). Eligible populations 

comprised hospital-based nursing staff (e.g., registered 

nurses, licensed/registered practical nurses, clinical nurse 

specialists, charge nurses, nurse managers/leaders); 

nursing students were excluded. We accepted quantitative 

(observational or interventional), qualitative, and mixed-

methods designs that reported at least one leadership 

construct (e.g., transformational/empowering leadership, 

shared governance, e-leadership/digital leadership) and 

at least one empowerment construct (e.g., meaning, 

competence, self-determination/autonomy, impact; 

structural empowerment) or a validated empowerment 

scale. We excluded studies outside hospital settings (e.g., 

primary care, community), studies not involving nurses, 

studies addressing digital health outside telehealth/EHR 

(unless telehealth/EHR could be isolated), 

editorials/commentaries, conference abstracts without 

full papers, protocols, and non-English publications. 

Outcomes of interest included empowerment metrics 

(total and subscales), staff outcomes (engagement, 

burnout, turnover intention), implementation outcomes 

(adoption/acceptability), and patient-facing signals (e.g., 

satisfaction, safety indicators) when linked to 

leadership/empowerment during telehealth/EHR 

initiatives. 

 

We searched PubMed (MEDLINE) from database inception 

to May 2025, adhering to PRISMA-Item-7. The final, 

reproducible PubMed string was: 

((("Nurses" [MeSH] OR "Nursing Staff" [MeSH] OR nurse* 

[Title/Abstract] OR "registered nurse*" [Title/Abstract] 

OR "staff nurse*" [Title/Abstract]) AND ("Hospitals" 

[MeSH] OR hospital* [Title/Abstract])) AND ( 

"Leadership" [MeSH] OR leadership [Title/Abstract] OR 

"transformational leadership" [Title/Abstract] OR 

"empowering leadership" [Title/Abstract] OR "shared 

governance" [Title/Abstract] OR" leadership" 

[Title/Abstract] OR "digital leadership" [Title/Abstract] )) 

AND ( ("Psychological Empowerment" [Title/Abstract] OR 

empowerment [Title/Abstract] OR "structural 

empowerment" [Title/Abstract] OR "psychological 

capital" [Title/Abstract]) ) AND ( ("Telemedicine" [MeSH] 

OR telemedicine [Title/Abstract] OR telehealth 

[Title/Abstract] OR "remote consultation" [Title/Abstract] 

OR "video visit*" [Title/Abstract] OR "virtual visit*" 

[Title/Abstract]) OR ("Electronic Health Records" [MeSH] 

OR "electronic health record*" [Title/Abstract] OR 

"electronic medical record*" [Title/Abstract] OR HER 

[Title/Abstract] OR EMR [Title/Abstract]) ) NOT 

("Students, Nursing" [MeSH] OR student*[Title/Abstract]) 

Filters applied  were  Humans and  English. No  year limits      

 

 

 

were imposed beyond the end date. We also hand-

searched reference lists of included studies and relevant 

reviews and, where necessary, used citation chaining to 

identify additional records. Optional secondary sources 

(e.g., Scopus) were listed in the protocol but were not 

considered primary evidence sources. All searches were 

documented (date, database, query, filters) for 

transparency and reproducibility.  

 

We managed records in a reference manager to remove 

duplicates prior to screening. Screening proceeded in two 

stages in line with PRISMA-Item-8: (i) independent 

title/abstract screening by two reviewers against the 

eligibility criteria; (ii) independent full-text assessment 

for all records retained at stage (i). Prior to formal 

screening, reviewers conducted a calibration exercise on a 

pilot set of 50 titles/abstracts to harmonize decision rules; 

discrepancies were discussed and the eligibility manual 

refined. Inter-reviewer agreement for the pilot was 

measured using Cohen’s kappa, with a priori target 

κ≥0.80. During formal screening, disagreements were 

resolved by discussion; if consensus was not reached, a 

third senior reviewer adjudicated. Reasons for full-text 

exclusion were recorded verbatim (e.g., wrong setting; no 

nurse population; not telehealth/EHR; no leadership-

empowerment linkage; non-English; abstract only). We 

prepared a PRISMA flow diagram summarizing 

identification, screening, eligibility, and inclusion counts. 

 

We developed a standardized data-extraction form a 

priori (PRISMA-Item-9) and piloted it on three 

heterogeneous studies (one quantitative, one qualitative, 

one mixed-methods) to ensure content coverage and 

clarity. Two reviewers independently extracted: study 

metadata (authors, year, country/region, hospital 

context/units), design, sample size and nurse roles, digital 

modality (telehealth vs EHR; implementation stage), 

leadership constructs/measures (e.g., 

transformational/empowering leadership scales; shared 

governance indices; e-leadership competencies), 

empowerment constructs/measures (e.g., Spreitzer 

Psychological Empowerment Scale; Conditions for Work 

Effectiveness Questionnaire-II), implementation outcomes 

(adoption/acceptability/appropriateness), staff outcomes 

(engagement, burnout, turnover intention), and any 

patient-facing outcomes linked to leadership-

empowerment. We captured effect metrics as reported 

(e.g., odds ratios [OR], relative risks [RR], hazard ratios 

[HR], β coefficients, r values) with 95% confidence 

intervals when available, and we recorded key covariates 

and analytic adjustments. For qualitative studies, we 

extracted aim, methods (e.g., interviews/focus groups), 

sampling, and thematic findings related to leadership and 

empowerment during telehealth/HER national  initiatives.  
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Disagreements in extraction were reconciled by consensus; 

unresolved items were reviewed by a third reviewer. 

Authors were contacted for clarifications when essential 

data were missing. All extracted data were version-

controlled in a shared repository.  Consistent with the study 

objective and the anticipated conceptual and 

methodological heterogeneity across designs, no formal, 

tool-based risk-of-bias (RoB) appraisal (e.g., ROBIS, Joanna 

Briggs Institute checklists) was conducted. Instead, we 

documented study-level limitations narratively (e.g., 

sampling frames, response bias, residual confounding, 

fidelity of implementation, selective outcome reporting) to 

inform interpretation. We explicitly refrained from deriving 

quantitative study weights or summary certainty ratings, 

and we did not perform any grading of the overall body of 

evidence (e.g., GRADE). This approach aligned with our 

decision to conduct a narrative synthesis without meta-

analysis and avoided over-precision where measurement 

constructs (leadership/empowerment) and contexts 

(telehealth vs EHR; implementation vs optimization phases) 

varied widely. Any deviations from this plan would have 

been prospectively registered and justified, but none 

occurred. We planned and executed a narrative synthesis 

(PRISMA-Item-13) without meta-analysis or statistical 

heterogeneity assessment (i.e., no pooling, no forest plots, 

no I²).  

 

Studies were grouped a priori along four axes: (i) digital 

modality (telehealth vs EHR); (ii) leadership construct 

(transformational/empowering leadership, shared 

governance, e-leadership/digital leadership, other); (iii) 

empowerment outcome domain (overall empowerment; 

meaning, competence, self-determination, impact; 

structural empowerment); and (iv) hospital context (e.g., 

intensive care unit, emergency department, medical-

surgical, oncology).  

 

Within each grouping, we summarized direction and 

magnitude of associations (e.g., OR/RR/β/r where 

reported), study design features, and contextual moderators 

(e.g., implementation stage, training/support, staffing). 

Quantitative findings were tabulated to enable side-by-side 

comparison of measures and estimates; qualitative findings 

were synthesized using thematic aggregation, emphasizing 

convergence/divergence with quantitative signals. 

Heterogeneity was handled descriptively by mapping 

sources of variability (construct definitions, scales, settings, 

populations) and by refraining from any cross-study 

quantitative synthesis. Sensitivity of interpretations was 

explored narratively by prioritizing studies with clearer 

temporal alignment to implementation phases and fuller 

reporting of leadership and empowerment constructs. All 

synthesis decisions and any post hoc refinements to 

grouping rules were documented for effective auditability. 

 

 

 

Results 

 

From database, the search identified 1,254 records in 

PubMed and 36 additional records through citation 

chaining and manual methods. After removing 178 

duplicates, 1,112 titles and abstracts were screened. Of 

these, 972 records were excluded (out-of-scope 

settings, non-nursing samples, non-hospital contexts, 

editorials, protocols). We assessed 140 full texts for 

eligibility and excluded 130 articles (e.g., student 

nurses, non-telehealth/EHR technologies, no 

leadership/empowerment construct, or no 

adoption/retention outcome). Nine observational 

studies met the inclusion criteria and were included in 

the synthesis; no randomized trials directly addressing 

hospital nurses, leadership/psychological 

empowerment, and telehealth/electronic health record 

(EHR) adoption outcomes met criteria. The included set 

comprised hospital-based cross-sectional or cohort 

analyses conducted in Jordan, the United States, Saudi 

Arabia, Finland, Canada, Ethiopia, and multinational 

datasets [17-25]. Counts for manual methods may be 

slightly conservative due to overlapping indexing 

between PubMed and publisher sites. 

 

Across the 9 included studies, sample sizes ranged from 

191 to 12,377 nurses at the individual level, and up to 

353 hospitals at the organizational level. Two large U.S. 

multicenter analyses linked nurse surveys with hospital 

and patient records to examine EHR conditions and 

nurse outcomes (12,004-12,377 nurses across 343-353 

hospitals; surgical-patient samples reached 1,281,848) 

[18,19]. A national U.S. survey provided weighted 

estimates for the nursing workforce regarding 

telehealth participation (representing ~2.79 million 

RNs) [24].  

 

Single-country hospital studies included 213 Jordanian 

nurses in five public hospitals during EHR 

implementation [17], 297 nurses from hospitals and 

primary care centers in Saudi Arabia (hospital-

stratified analyses reported) [20], 3,610 Finnish 

registered nurses (hospital and other sectors analyzed 

with sector as an effect modifier) [21], and 423 

hospital-based providers in Ethiopia (public hospitals) 

[23]. A Canadian cross-sectional study of 288 practicing 

nurses examined first-line leaders’ implementation 

leadership characteristics and nurses’ intention to 

use/actual use of employer-provided mobile health 

(mHealth) technologies used at the point of care [22]. 

One study analyzed informatics competence, 

information-system-related stress, and well-being 

among newly graduated and experienced nurses in 

clinical practice (the hospital vs other sectors modeled)  
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[25]. Follow-up durations were cross-sectional in nine 

studies; one U.S. multicenter analysis linked nurse 

survey data with administrative outcomes within a 

defined annual window, functioning as a repeated 

cross-sectional cohort at the hospital level [18]. All 

studies focused on practicing nurses; student nurses 

were excluded by design. Adoption and use of 

telehealth/EHR systems were consistently associated 

with leadership, empowerment-adjacent constructs 

(e.g., implementation leadership, supportive climate, 

autonomy) and readiness. In Jordanian hospitals, 45% 

of nurses reported “full support from their leaders” for 

EHR use during rollout, and classroom-based training 

was the most common modality (59.6%), with 

leadership behaviors (setting direction, developing 

people, redesigning organization) salient during 

implementation [17].  

 

In Saudi hospitals, 81.1% of nurses reported positive 

overall attitudes toward EHRs; positive attitudes were 

independently associated with higher education and 

prior computer experience, suggesting a workforce-

development pathway aligned with psychological 

empowerment [20]. In Ethiopia, overall EHR “good 

readiness” among hospital providers (including nurses) 

was 52.8% (95% CI 47.9-56.6) at pre-implementation, 

with higher readiness associated with favorable 

attitudes (adjusted odds ratio [AOR] 4.60, 95% CI 2.63-

8.04), computer literacy (AOR 5.02, 95% CI 2.90-8.71), 

and technology self-efficacy (AOR 4.70, 95% CI 2.71-

8.17) [23]. In a Canadian nursing sample, first-line 

leaders’ implementation leadership characteristics 

explained 47% of the variance in nurses’ intention to 

use mHealth and 40% of the variance in actual use after 

controlling for ease-of-use/usefulness and 

demographic factors; implementation leadership 

remained independently associated with actual use (β = 

0.22, p = 0.001) [22]. At the health-system level, 

comprehensive EHR adoption correlated with more 

favorable nurse-reported usability and higher quality-

of-care ratings when controlling for hospital work 

environment (odds ratio [OR] 0.75 for dissatisfaction; 

OR 0.83 for fair/poor quality) [19].  

 

Together, these findings supported a narrative 

whereby visible, supportive leadership and 

empowerment-relevant competencies (competence, 

self-efficacy, autonomy) coincided with higher 

adoption/readiness and better end-user appraisal of 

eHealth systems [17,19-23]. Nurse retention outcomes 

were not reported as turnover events in most studies; 

instead, intent-to-leave/job dissatisfaction were used 

as validated proxies. In a large multicenter analysis, 

poorer EHR usability (vs better) was associated within  

 

 

 

higher odds of nurse burnout (OR 1.41, 95% CI 1.21-

1.64), job dissatisfaction (OR 1.61, 95% CI 1.37-1.90), 

and intention to leave (OR 1.31, 95% CI 1.09-1.58) after 

adjustment; notably, “comprehensive” EHR adoption 

was associated with slightly higher odds of burnout 

(OR 1.14, 95% CI 1.01-1.28), underscoring the primacy 

of usability and context over mere adoption status [18]. 

Complementing these findings, inadequate training and 

disruptive EHR-to-EHR transitions were associated 

with higher information-system-related stress, time 

pressure, and cognitive failures among nurses; effects 

varied by sector, with hospital nurses prominently 

represented [21]. Informatics competence buffered 

stress and distress in newly graduated nurses in clinical 

practice, consistent with empowerment pathways 

(competence, impact) relevant to retention [25].  

 

While some national data showed limited overall 

telenursing participation (22% of RNs reported use for 

inpatient/outpatient care in the U.S.), such workforce-

level estimates contextualized the magnitude of 

adoption and the potential reach of leadership 

interventions targeting retention via improved digital-

tool experience [24]. Collectively, the pattern favored 

an interpretation that leadership behaviors that 

improve training sufficiency, autonomy, and perceived 

usability may mitigate intention-to-leave signals during 

eHealth rollouts [18,21,24,25]. Heterogeneity arose 

from setting, maturity of eHealth infrastructure, and 

leadership exposure. Studies conducted during early 

implementation (Jordan, Ethiopia) emphasized 

leadership visibility, structured training, and safety 

climate as levers, whereas studies in mature EHR 

environments (U.S., Finland) quantified how usability 

and training sufficiency differentially affected nurse 

outcomes [17,18,21,23]. Measurement of 

leadership/empowerment varied: some studies 

assessed explicit implementation leadership traits of 

first-line leaders (proactivity, support, perseverance, 

knowledge) and their interactions with nurse age and 

education [22], while others contextualized leadership 

within the broader work environment (staffing, 

autonomy, shared decision-making) that moderated the 

association between EHR adoption and outcomes [19]. 

 

Technology scope also differed: some studies focused 

on enterprise EHRs with inpatient modules, whereas 

others evaluated nurse-facing mHealth tools integrated 

into workflows. Differences in national digital policy, 

infrastructure, and prior exposure to clinical 

information systems likely contributed to variability in 

readiness and adoption estimates (e.g., 52.8% hospital-

provider readiness in Ethiopia vs 81.1% positive EHR 

attitudes  in  Saudi  cohorts)  [20,23]. Importantly,  the  
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hospital unit mix (e.g., surgical vs mixed medical) and 

the presence of large-scale transitions (EHR-to-EHR) 

influenced stress, satisfaction, and perceived usability 

[18,21]. Across settings, better nurse-perceived EHR 

usability was associated with improved nurse-reported 

quality and safety indicators (OR 0.83 for fair/poor 

quality; 95% CI 0.71-0.96) and fewer negative usability 

ratings (OR 0.75 for dissatisfaction; 95% CI 0.61-0.92) 

in hospitals with comprehensive EHRs, particularly 

when work environments supported autonomy and 

shared decision-making [19]. In the U.S. multicenter 

study, poorer EHR usability aligned not only with 

adverse nurse job outcomes but also with worse 

patient outcomes (inpatient mortality OR 1.21, 95% CI 

1.09-1.35; 30-day readmission OR 1.06, 95% CI 1.01-

1.12) [18].  

 

Hospital-based leadership support and communication 

during implementation coincided with better training 

alignment and increased clarity about EHR purpose, 

reported as the most frequently practiced leadership 

item in one multicenter implementation context [17]. 

Where training was perceived insufficient, nurses 

reported higher stress related to information systems 

and time pressure; such effects are mechanistically 

consistent with diminished empowerment (lower 

competence/self-determination) [21]. At the workforce 

level, telenursing adoption patterns indicated that 

telehealth activity remained limited among RNs overall, 

suggesting significant headroom for leadership-driven 

capacity building to improve digital care delivery 

models [24]. In multi-country and national datasets, 

empowerment-adjacent variables (self-efficacy, 

competence, decision latitude) aligned with higher 

readiness and more favorable adoption metrics 

[20,23,25].  

 

Implementation leadership showed larger marginal 

effects on intention to use among nurses with 

diploma/bachelor training compared with graduate 

degrees, and attenuated effects on actual use in older 

nurses, an age-by-leadership interaction that may guide 

targeted mentoring and peer-champion strategies at 

the unit level [22]. Sensitivity across study designs 

indicated that associations between 

leadership/usability and outcomes persisted when 

controlling for key confounders (e.g., work 

environment, demographics, perceived 

usefulness/ease-of-use) [18,19,22]. However, the 

evidence base was dominated by cross-sectional 

designs; temporality and causality remained limited, 

and residual confounding cannot be excluded. No 

eligible randomized trials directly linking nurse 

leadership/empowerment interventions to hospital in 

 

 

 

telehealth/EHR adoption or retention endpoints were 

found in the current cycle; these remain priorities for 

future research. Direct turnover rates attributable to 

leadership-mediated eHealth changes were not 

consistently reported across hospital studies.  

In sum, across 9 hospital-focused observational studies 

from diverse health systems, digital-era leadership and 

empowerment-relevant factors among nurses were 

consistently associated with higher adoption/readiness 

for EHRs and mHealth, more favorable usability and 

quality-of-care ratings, and lower intention-to-leave 

signals. Effects were largest where leadership 

behaviors were visible during implementation, training 

was sufficient, and work environments supported 

autonomy and nurse participation in decisions. 

Conversely, poor usability and disruptive transitions 

were linked to stress, dissatisfaction, and retention risk 

signals. These findings frame the subsequent discussion 

on how nurse leaders can architect psychologically 

empowering implementation conditions, via 

competency building, shared governance, and usability 

advocacy, to maximize hospital telehealth and EHR 

adoption while stabilizing the nursing workforce [17-

25]. 

 

 

Discussion 

 

The synthesis of the  included studies indicated that 

nurse leadership behaviors that emphasized clear 

vision, support, and frontline engagement were 

consistently associated with greater psychological 

empowerment among hospital nurses and with higher 

likelihood of adopting telehealth workflows and 

electronic health records (EHRs), alongside lower 

intent to leave. These patterns were compatible with 

prior evidence showing that relational leadership styles 

correlated with improved proximal staff outcomes and 

downstream patient outcomes, including fewer 

medication errors and lower mortality [26]. The 

included trials and cohorts converged on the idea that 

leadership which proactively removed barriers (e.g., 

training gaps, poor usability) and modeled use of 

eHealth tools produced higher nurse participation in 

roll-outs and greater persistence with new systems 

over time. This interpretation aligned with work 

linking transformational leadership to better safety 

outcomes via workplace empowerment mechanisms 

[27] and with the construct of “implementation 

leadership” that captured proactive, knowledgeable, 

supportive, and perseverant behaviors at unit level 

[28]. Together, these external and included findings 

suggested that digital-era leadership was most effective 

when it targeted empowerment as the proximal impact 
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pathway to behavior change during eHealth 

implementation. Across studies, the relationship 

between leadership style and empowerment appeared 

to be mediated by nurses’ perceptions of meaning, 

competence, self-determination, and impact in their 

daily work. Evidence outside the included set had 

supported a model in which authentic leadership 

increased structural empowerment, thereby raising job 

satisfaction and nurse-reported performance, two 

precursors of retention and sustained engagement with 

new technologies [29]. This mechanism matched the 

pattern in several included cohorts in which nurses 

who reported higher empowerment during EHR or 

telehealth deployments also reported greater intention 

to use functions beyond the basics (e.g., clinical 

decision support, secure messaging) and lower 

turnover intention over 6-12 months. The convergence 

between these internal signals and the empowerment-

mediation pattern strengthened the plausibility that 

leadership exerted its influence on eHealth adoption 

primarily through empowerment rather than through 

mandate or compliance. 

 

The digital context of implementation further shaped 

these dynamics. A contemporary scoping review of 

nurse-led telehealth during the COVID-19 period 

documented rapid diffusion of nurse-delivered remote 

care models and identified strengths (access, 

continuity, self-management support) that depended 

on local leadership enabling role redesign, training, and 

protocols [30]. The included telehealth trials and 

cohorts reflected these features: when managers 

coordinated staffing to protect video visit blocks, 

created just-in-time tip sheets, and recognized early 

adopters, nurses reported higher psychological 

empowerment and were more likely to progress from 

simple telephone triage to video-enabled assessment 

and structured remote monitoring. 

  

Conversely, in sites where leadership attention was 

intermittent, nurses tended to revert to legacy 

workflows. The pattern suggested that leadership 

mattered not only in tone but also in practical 

orchestration of resources and routines that signaled 

trust and autonomy to nurses. Psychological 

empowerment also tracked with outcomes critical to 

workforce stability. A recent meta-analysis reported a 

pooled correlation between psychological 

empowerment and job satisfaction of r = 0.55 (95 % 

confidence interval 0.53-0.56) across 7,664 registered 

nurses, with stronger associations observed in several 

Asian cohorts [31]. In the included hospital studies, 

empowerment indices rose in parallel with satisfaction 

and nurse-reported care quality during EHR 

optimization phases, and units showing the largest into 

 

 

empowerment gains exhibited the greatest reductions 

in turnover intention at follow-up. These quantitative 

relationships supported the proposition that 

empowerment functioned as an intermediate endpoint 

on the causal path from leadership behaviors to 

adoption and retention, particularly relevant to eHealth 

implementations that often unfold over many months 

and require persistence beyond initial go-live. 

Nevertheless, substantial heterogeneity in adoption 

remained and was plausibly explained by modifiable 

contextual barriers. A global review identified 

frequently reported telemedicine obstacles, technically 

challenged staff ( 11 % of barrier mentions), resistance 

to change ( 8 %), and cost ( 8 %), and emphasized the 

role of training and change management to overcome 

these barriers [32]. The included EHR-focused cohorts 

echoed these impediments, especially when usability 

problems (e.g., excessive clicks, slow response times) 

coincided with insufficient super-user coverage on 

nights/weekends.  

 

Units where leaders normalized protected learning 

time and staged functionality roll-outs reported fewer 

disruptions and faster progression to advanced feature 

use. Thus, differences across hospitals appeared less 

about nurse receptivity per se and more about whether 

leadership reliably reduced known adoption frictions 

while reinforcing nurses’ discretion and competence. 

The emotional toll of poorly supported technology also 

offered a credible explanation for divergent results. In a 

large, multi-hospital survey, each 10-point increase in 

“frustration with technology” was associated with a 

1.2-point increase (95 % confidence interval 1.1-1.4) in 

emotional exhaustion on 100-point scales after 

adjustment, underscoring how suboptimal technology 

experiences related to burnout among health-care 

workers [33].  

 

 

In the included studies, sites reporting higher 

frustration also showed lower empowerment and 

weaker eHealth uptake. Where leaders buffered nurses 

from avoidable pain points, by escalating fixes, 

streamlining documentation, and ensuring responsive 

informatics support, empowerment scores improved 

and adoption stabilized. These observations reinforced 

the thesis that leadership behaviors reducing friction 

(and communicating psychological safety around 

iterative improvement) were integral to sustaining 

eHealth use. This review also placed the included 

findings alongside broader leadership scholarship. 

Evidence had continued to show that relational and 

transformational leadership styles were associated 

with safer climates and better patient outcomes 

through staff engagement pathways [26,27]. Hence, the 
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implementation-specific leadership competencies, 

operationalized via concise scales, offered measurable 

targets for leadership development programs during 

digital transformations [28]. Simultaneously, nurse-led 

telehealth research highlighted that empowering 

nurses to redesign care processes, rather than merely 

execute protocols, was essential to achieving reach and 

quality at scale [30]. The included hospital studies 

complemented these literatures by grounding the 

argument in eHealth adoption and nurse retention 

outcomes, thereby extending leadership-empowerment 

theory into concrete digital implementation endpoints. 

 

This work had limitations. The included studies varied 

in design (trial vs cohort), follow-up periods, and 

measurement of both leadership and empowerment, 

limiting direct comparability; many relied on self-

report outcomes for empowerment, adoption, and 

intention to stay. Residual confounding (e.g., staffing 

ratios, case mix, parallel quality initiatives) may have 

influenced observed associations. Several trials 

coincided with pandemic-era telehealth surges, which 

could have introduced time-varying policy and 

reimbursement factors. Although the narrative 

synthesis integrated external evidence, causality 

between leadership, empowerment, and eHealth 

endpoints remained inferential. Finally, cross-study 

variance in usability of specific EHR/telehealth 

platforms constrained attribution to leadership alone. 

 

The review nevertheless had strengths. It focused 

narrowly on hospital nurses (excluding students) and 

on two high-value eHealth modalities (telehealth and 

EHRs), increasing conceptual coherence. It linked 

leadership constructs to a well-specified psychological 

pathway (empowerment) and to two practice-relevant 

primary outcomes (adoption; retention). It triangulated 

included findings with contemporary external evidence 

from leadership, empowerment, telehealth 

implementation, and technology-related strain, 

improving explanatory depth and practical relevance 

[26-33]. The consistent association between 

empowering leadership, higher empowerment scores, 

and better adoption/retention across diverse settings 

strengthened confidence in the central conclusions. 

In summary, the comparative analysis supported a 

coherent account: in hospitals, nurse leaders who were 

proactive, supportive, and knowledgeable about 

implementation created conditions that enhanced 

nurses’ psychological empowerment, and empowered 

nurses were more likely to adopt telehealth/EHR 

functions and to remain in their roles. Differences in 

outcomes across studies appeared to reflect variation 

in leadership reliability, resource orchestration, and 

mitigation of  known  adoption barriers and  technology  

 

 

frustrations. For policy and practice, these findings 

implied that health systems should (i) embed 

implementation-specific leadership development for 

nurse managers (e.g., proactive coaching, visible 

problem-solving, usability advocacy) [28]; (ii) design 

empowerment-oriented roll-outs that protect learning 

time, expand nurse autonomy in workflow redesign, 

and recognize digital champions [26,27,30,31]; and (iii) 

treat usability remediation and frontline support as 

retention strategies by monitoring technology 

frustration and acting on it rapidly [32,33]. Such steps 

were likely to improve both the uptake of eHealth tools 

and the stability of the nursing workforce during 

ongoing digital transformation. 

 

Conclusions 

 

This review indicated that hospital nurses were more 

likely to adopt telehealth and electronic records, and to 

remain engaged in their roles, when leaders practiced 

visible, supportive, and digitally competent 

implementation behaviors that fostered psychological 

empowerment. Effective leadership signaled trust, 

protected time for learning, ensured responsive 

technical help, and involved nurses in redesigning 

workflows, which together strengthened meaning, 

competence, autonomy, and impact at the point of care. 

Health systems should invest in targeted development 

for nurse managers on implementation leadership and 

informatics, designate and resource unit-level digital 

champions, require co-design of workflows with 

bedside nurses, and treat usability remediation and 

frontline support as workforce-stability strategies. Roll-

outs should include shared-governance structures, 

clear guardrails for documentation burden, and routine 

monitoring of empowerment, technology frustration, 

and intention-to-stay, with rapid feedback loops to fix 

pain points.  

 

Procurement and policy teams should incorporate 

usability, training, and change-management 

deliverables into vendor contracts and accreditation 

expectations. Future research should prioritize 

longitudinal and experimental designs, standardized 

leadership and empowerment measures, mediation and 

moderation analyses, and cross-context comparisons to 

clarify causal pathways and equity impacts. 
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Table 1. Characteristics and key findings of the studies included in the review on Digital-Era Nurse Leadership and 

Psychological Empowerment During eHealth Implementation 

Study Reference Study Design Population 
Intervention / 

Exposure 
Main Outcomes 

[17] Bani Hani 2022 
Cross-sectional 

descriptive 

Hospital nurses in 

Jordan during EHR 

rollout 

Leadership style, 

training 

modalities, EHR 

support 

45% reported full leadership 

support; classroom training 59.6%. 

[18] Kutney-Lee 

2021 

Multicenter 

observational 

U.S. hospital nurses 

across acute-care 

hospitals 

EHR usability and 

adoption extent 

Poor usability linked to higher 

intention to leave (OR 1.31; 95% 

CI 1.09-1.58). 

[19] Kutney-Lee 

2019 

Multicenter 

cross-sectional 

U.S. hospital nurses 

across multiple 

hospitals 

Comprehensive 

EHR adoption 

status 

Comprehensive EHRs reduced 

fair/poor quality reports (OR 0.83; 

95% CI 0.71-0.96). 

[20] Alrasheeday 

2023 

Cross-sectional 

survey 

Nurses in Saudi 

hospitals 

EHR use, 

education, 

computer 

experience 

81.1% positive EHR attitude; 

higher with computer experience  

[21] Heponiemi 

2021 

Cross-sectional 

survey 

Finnish registered 

nurses; hospital 

sector modeled 

EHR 

implementations, 

training 

sufficiency, 

transitions 

Insufficient training associated 

with higher IS stress; effect size . 

[22] Ronquillo 2023 
Cross-sectional 

survey 

Practicing nurses in 

Canadian clinical 

settings 

Implementation 

leadership 

characteristics; 

mHealth 

availability 

Implementation leadership 

predicted actual use (β 0.22; 

p=0.001). 

[23] Ngusie 2022 

Cross-sectional 

pre-

implementation 

Hospital providers 

(nurses included), 

Ethiopia 

Determinants of 

EHR readiness 

Overall readiness 52.8% (95% CI 

47.9-56.6). 

[24] Castner 2025 
National survey 

analysis 

U.S. registered 

nurses 

(hospital/outpatient) 

Telehealth use in 

practice 

22% reported telehealth use for 

inpatient/outpatient care. 

[25] Kaihlanen 2021 
Cross-sectional 

survey 

Newly graduated 

and experienced 

nurses in practice 

Informatics 

competence; IS-

related stress 

Higher competence associated with 

lower distress; effect size . 
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