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Abstract: Background: Evidence linking e-government (GE) implementation
to internal-user satisfaction in healthcare is scarce. Methods: Analytical cross-
sectional study of 150 employees at a Peruvian naval medical centre. GE was
measured across Presence, Interaction, Transaction, and Transformation
(Deficient/Adequate/Excellent). Satisfaction was assessed with a validated
survey. We estimated Spearman’s p, y?/Cramér’s V, Cochran—Armitage trend,
and prevalence ratios (PR) for >Adequate satisfaction. Results: Overall GE was
mainly Adequate (70.7%); satisfaction, 62.7%. Presence skewed Deficient
(59.3%); Transformation, Excellent (53.3%). GE correlated weakly but
positively with satisfaction (p=0.181; p=0.027; Cramér’s V' =0.264;
x*(4)=20.84); an ordered trend was evident (Z=3.87; p=0.00011). vs.
Deficient GE, >Adequate satisfaction rose stepwise — Adequate: PR =1.45
(95% CI 1.11-1.90); Excellent: PR =1.64 (1.26-2.12). Conclusions: Higher
GE aligns with greater satisfaction; prioritising basic Presence while sustaining
advanced capabilities may yield the largest gains.

Keywords: ec-government; internal-user satisfaction; public sector; health
services; SDG 16: peace; justice and strong institutions.
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1 Introduction

E-government service design is central to how stakeholders assess the quality of digital
public services and user satisfaction, because design characteristics shape perceived
service quality and trust (Chan et al., 2021). Recent evidence also shows that service-
quality dimensions and platform attractiveness are intricately linked to behavioural
intention and perceived quality in municipal e-services (Patergiannaki and Pollalis,
2024). In Thailand, models combining information-systems success and service-quality
perspectives underscore how system and service quality foster trust and satisfaction with
government platforms (Nookhao and Kiattisin, 2023). Evidence from a one-stop
e-government portal in Bahrain likewise highlights accessibility, information quality,
security, reliability, and perceived ease of use as actionable drivers of satisfaction
(AL-Kaabi, 2023). Beyond transactional portals, dialogic and credible government
communication through social media can strengthen engagement and trust, connecting
communication governance with user experience (Fan et al.,, 2022). Taken together,
contemporary scholarship converges on the view that reliable, usable, and responsive
digital services are prerequisites for sustained satisfaction and public value creation
(Duffy et al., 2025).

Despite this progress, much of the literature continues to privilege citizen-facing
outcomes; fewer studies examine internal users public employees who operate and
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depend on e-government systems despite their central role in translating digital services
into day-to-day organisational performance (Rahmatullah et al., 2025). Evidence suggests
that the maturity of e-government capabilities may influence employees’ job satisfaction
and organisational outcomes, underscoring the need to evaluate internal-user experience
alongside external service delivery metrics (Waladali and Rabaiah, 2022). In parallel,
recent research on digital government maturity models highlights substantial
heterogeneity in model dimensions and emphases, which complicates how maturity is
mapped onto real-world organisational practice and user experience (Waara, 2025). In
healthcare organisations, implementation of digital systems often encounters constraints
related to infrastructure, training, usability, and policy readiness, factors that can directly
shape staff acceptance and perceived value (Alhassan et al., 2025; Finnegan and
Mountford, 2025). In Peru, digital government reforms have advanced within
broader state modernisation agendas; however, peer-reviewed evidence on how
implementation maturity translates into satisfaction among healthcare staff remains
limited (Diaz Shupingahua et al., 2022; Iparraguirre, 2025).

Accordingly, this study addresses a specific niche that remains underdeveloped in the
e-government satisfaction literature: internal users in a high-reliability, security-sensitive
healthcare organisation. In military medical institutions, administrative and clinical staff
rely on digital services not only to access information, but also to coordinate workflows
that have direct implications for continuity of care, compliance, and operational
readiness; their user experience is therefore a critical (yet often unmeasured) layer of e-
government performance. Therefore, the objective of the present study was to assess the
relationship between e-government implementation and internal user satisfaction among
administrative and clinical personnel in a naval medical institution in Peru. This study
adds value in three ways:

1 it contributes staff-side evidence from a specialised public healthcare organisation a
naval tertiary medical centre where hierarchical governance and mixed
clinical-administrative workflows can shape digital service experience

2 it operationalises e-government implementation using a staged framework (Presence,
Interaction, Transaction, and Transformation), distinguishing front-end informational
performance from back-office capability

3 it reports policy-relevant effect measures by complementing rank-based association
with ordered trend testing and prevalence ratios to support prioritisation
of improvement actions.

2 Materials and methods

2.1 Study design and setting

We carried out an analytical, non-experimental, cross-sectional correlational study using
a quantitative, applied approach and a hypothetico-deductive framework. The study took
place in 2023 at the Centro Médico Naval ‘Cirujano Mayor Santiago Tévara’, a naval
tertiary facility in Bellavista, Callao, Peru. This setting concentrates military and civilian
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personnel who routinely use institutional digital services, allowing standardised, survey-
based assessment of e-government implementation and internal user satisfaction.

2.2 Population and sample

The target population comprised internal users of the Centro Médico Naval ‘Cirujano
Mayor Santiago Tavara’, including uniformed military personnel, permanent civilian
staff, and contracted civilian staff. Inclusion criteria were: employees aged 18—60 years,
actively working at the institution during data collection, and providing written informed
consent. We excluded individuals without a defined institutional role, those who declined
participation, and those with documented psychiatric or neurological conditions.
Participants were recruited onsite through consecutive, voluntary enrolment of eligible
staff during working shifts across administrative and clinical areas until the prespecified
sample size was reached, aiming to capture representation across the main employment
categories.

The sample size was calculated to compare two independent proportions (exposed vs.
non-exposed) using a two-sided a of 0.05, 80% power, and equal allocation (1 :1).
Drawing on prior data, we anticipated an outcome prevalence of 22% in the non-exposed
group and 45% in the exposed group, corresponding to an odds ratio of ~2.9, a risk ratio
of ~2.0, and an absolute difference of 23% points (Dubale et al., 2023). Using the
Fleiss method with continuity correction, the minimum required total sample was
150 participants (75 exposed and 75 non-exposed), a conservative specification that
ensures adequate power for the primary comparison without unnecessary inflation of the
sample.

2.3 Data collection

Data were collected in person using structured, self-administered questionnaires. Content
validity was established by expert judgement (five reviewers with relevant academic
credentials), who confirmed applicability and clarity. A pilot with 20 internal users
preceded fieldwork; responses were processed to estimate reliability. Pilot participants
were not included in the final analytic sample. Fieldwork procedures were standardised
(same instructions and completion conditions), and questionnaires were checked at the
point of collection to minimise missing responses. Internal consistency was high for both
instruments (e-government, o = 0.799; internal user satisfaction, a=0.809; 20 items
each). Data were tabulated in Microsoft Excel and analysed using SPSS v27.0.

2.4 Variables

The exposure was e-government implementation, measured with a 20-item instrument
mapped to four staged domains: Presence, Interaction, Transaction, and Transformation.
Each item used a five-point Likert response (1 = Never to 5 = Always), producing a total
score ranging from 20 to 100, where higher values indicate more advanced
implementation. To support interpretability and to align with the theoretical score range,
total scores were categorised using equal-width intervals across the 20-100 scale.
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Specifically, the 80-point range (100-20) was divided into three equal bands (26.67
points each), yielding cut-points at 46.67 and 73.33; for reporting, thresholds were
rounded to whole-number score intervals (20-46, 47-73, 74—100). Domain-level scores
were computed analogously to describe implementation profiles across stages.

The outcome was internal user satisfaction, assessed with a 20-item Likert instrument
covering five dimensions: person—job fit, job challenge, working conditions, coworker
support, and rewards/benefits. Item responses were summed to a total score (range
20-100), with higher scores indicating greater satisfaction. For effect-size estimation and
to match the primary comparison used in the sample-size assumptions, satisfaction was
additionally operationalised as a binary outcome (> Adequate satisfaction = Adequate or
Excellent vs. Deficient). Operational definitions and coding rules were specified a priori
to guide data entry and analysis.

2.5 Data analysis

Categorical variables were summarised as frequencies and percentages; scale variables
were described according to distributional properties. Normality was assessed using the
Kolmogorov—Smirnov test (o = 0.05) given the overall sample size (n = 150). Because
the main scale variables and their domain scores were non-normally distributed, non-
parametric inference was used. The primary association between overall e-government
implementation (ordinal: Deficient/Adequate/Excellent) and satisfaction (ordinal:
Deficient/Adequate/Excellent) was evaluated using Spearman’s rho; nominal association
was additionally quantified using Pearson’s y? and Cramér’s V. A linear-by-linear trend
test was used to evaluate ordered gradients across e-government levels.

For effect-size estimation, satisfaction was dichotomised as > Adequate satisfaction
(Adequate or Excellent) vs. Deficient. Prevalence ratios (PR) and 95% confidence
intervals were estimated using a generalised linear model with Poisson distribution and
log link, applying robust (sandwich) standard errors; Deficient e-government served as
the reference category. Statistical significance was set at two-sided p <0.05. Analyses
were conducted in SPSS v27.0.

2.6 Ethical considerations

This study was reviewed and approved by the Comité Institucional de Etica en
Investigacion of the Universidad Privada Norbert Wiener (CIEI-UPNW), which issued a
‘Constancia de Aprobacion Automatica’ for the protocol titled “Gobierno Electronico y
Satisfaccion de los Usuarios Internos del Centro Médico Naval Cirujano Mayor Santiago
Tévara, Callao, Pera 2023”, Version 01 dated 08 January 2024. The institution provided
written authorisation for onsite data collection. All participants gave documented
informed consent; participation was voluntary and could be withdrawn at any time. Data
were collected anonymously, stored on password-protected devices with restricted
access, and reported only in aggregate. The study adhered to the principles of the
Declaration of Helsinki and applicable national regulations.
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3 Results

Distribution. Among 150 respondents, overall electronic government (GE) was
predominantly Adequate (106/150, 70.7%), with 36 (24.0%) Deficient and 8 (5.3%)
Excellent. Overall satisfaction was Adequate in 94 (62.7%), Excellent in 30 (20.0%), and
Deficient in 26 (17.3%). By GE dimension, Presence skewed Deficient (89/150, 59.3%),
Interaction and Transaction showed more even spreads, and Transformation concentrated
at Excellent (80/150, 53.3%). N =150 (Table 1).

Table 1 Distribution of electronic government (overall), satisfaction (overall), and GE
dimensions
Variable/Dimension Category n (%)
Electronic government (overall) Deficient 36 (24.0%)
Adequate 106 (70.7%)
Excellent 8 (5.3%)
Satisfaction (overall) Deficient 26 (17.3%)
Adequate 94 (62.7%)
Excellent 30 (20.0%)
GE dimension: Presence Deficient 89 (59.3%)
Adequate 32 (21.3%)
Excellent 29 (19.3%)
GE dimension: Interaction Deficient 70 (46.7%)
Adequate 40 (26.7%)
Excellent 40 (26.7%)
GE dimension: Transaction Deficient 60 (40.0%)
Adequate 50 (33.3%)
Excellent 40 (26.7%)
GE dimension: Transformation Deficient 40 (26.7%)
Adequate 30 (20.0%)
Excellent 80 (53.3%)

Percentages within each variable/dimension (row block). GE = electronic government; N = 150.

Association between GE and satisfaction. There was a weak, positive monotonic
association between overall GE and satisfaction (Spearman’s p =0.181; p=0.027).
Nominal association was small (Cramér’s V= 0.264; y* (4) =20.84). A significant linear
trend was observed across ordered GE levels (Z=3.87; p=0.00011). When
dichotomising the outcome as > Adequate satisfaction (Adequate or Excellent) and using
Deficient GE as the reference, prevalence ratios (PR) indicated higher satisfaction at
higher GE levels: PR=1.45 (95% CI 1.11-1.90) for Adequate vs. Deficient, and
PR =1.64 (95% CI 1.26-2.12) for Excellent vs. Deficient (Table 2).

Graphical summary. A forest plot of PRs (Figure 1) illustrates the monotonic gradient in
> Adequate satisfaction with increasing GE level; points denote PR and bars the 95% CI
(reference = Deficient) (Figure 1).
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Table 2 Association between electronic government and satisfaction (compact)

Metric Estimate 95% CI p-value/note
Spearman’s rtho (overall)* 0.181 - p=0.027
Cramér’s V 0.264 - x3(4)=20.84
Goodman—Kruskal’s y 0.303 - -
Kendall’s ©_b 0.172 - -
Weighted « (linear) 0.217 - -
Linear trend (Cochran—Armitage) Z=3.87 - p=0.00011
Prevalence ratio: GE Adequate vs. Deficient 1.45 1.11-1.90 -
Prevalence ratio: GE Excellent vs. Deficient 1.64 1.26-2.12 -

Outcome for effect sizes and PRs is > Adequate satisfaction’ (Adequate or Excellent). The
reference category for PRs is ‘Electronic government: Deficient’. Two-sided p-values are reported;
95% confidence intervals are shown. Abbreviations: PR, prevalence ratio; CI, confidence interval,
x, weighted kappa (linear weights); p, Spearman’s rho; z_b, Kendall’s tau-b; y, Goodman—Kruskal’s
gamma.

Figure 1 Forest (PR) (see online version for colours)

Effect sizes: PRs by GE level (ref: Deficient)
GE: Adequate vs Deficient

GE: Excellent vs Deficient

1.0 1.2 1.4 1.6 1.8 2.0
Prevalence ratio (= Adequate satisfaction)

Effect sizes (prevalence ratios, PR) for > Adequate satisfaction across electronic government levels
(reference: Deficient). Points denote PR and bars denote 95% CI; the vertical dashed line indicates
the null value (PR = 1.00). Outcome defined as Adequate or Excellent satisfaction.

4 Discussion

This study sets out to examine how the implementation level of e-government (GE)
relates to internal-user satisfaction in a specialised public healthcare setting. Overall,
ratings clustered at the mid-tier for both constructs, but the dimensional profile was
asymmetric: foundational front-end elements (Presence) underperformed, while back-
office capabilities (Transformation) concentrated at the top end. Although the overall
correlation between GE and satisfaction was small, the ordered tests and prevalence-ratio
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gradient revealed a clear dose-response pattern, with the greatest marginal gains in
satisfaction when services move from Deficient to Adequate. The forest plot corroborated
this monotonicity. Collectively, these signals suggest that perceived value depends more
on lifting baseline informational and service attributes than on refining already mature
transformational functions. In practical terms, deficits in clarity, accuracy and
navigability likely operate as limiting steps that blunt the user-experience return from
higher-order digital capability. Analytically, the triangulation of rank-based association,
linear trend testing, and policy-facing prevalence ratios strengthens interpretability and
aligns the findings with decision-making needs. These results provide the frame for the
subsequent comparison with prior literature and support a staged improvement strategy
prioritising Presence while sustaining Transformation.

Interpreted against recent evidence, the observed ‘Presence’ gap is consistent with
service-design findings showing that satisfaction with digital government is strongly
shaped by core informational and facilitating service characteristics, particularly when
users rely on websites for clarity, guidance and credible information. It also aligns with e-
government service-quality studies in which fulfilment and trustworthiness, as well as
security/privacy and perceived value, play central roles in shaping satisfaction and
behavioural outcomes. In our setting, the monotonic prevalence-ratio gradient suggests
that moving a platform from ‘deficient’ to ‘adequate’ implementation may yield larger
satisfaction gains than marginal refinements at already high maturity — an interpretation
supported by reviews that repeatedly identify usability and information quality as
dominant drivers across digital public services. Importantly, by focusing on internal users
within a specialised healthcare environment, this study extends prior work that links e-
government maturity to public servants’ job satisfaction by quantifying how
implementation levels translate into internal-user satisfaction in real organisational
workflows.

Our sample showed a predominance of Adequate ratings for both overall GE and user
satisfaction, with a more polarised pattern across specific GE dimensions. This aligns
with Peruvian evidence reporting mid-level dominance for both constructs ‘medio’ for e-
government services (75.3%) and for user satisfaction (77.4%) suggesting that, in similar
administrative settings, users commonly appraise digital public services as acceptable but
improvable rather than excellent (Diaz Shupingahua et al., 2022). The higher
concentration of Excellent ratings in Transformation in our setting contrasts with the
overall mid-level profile previously described and may reflect local gains in back-office
integration despite front-end limitations. Such convergence on mid-tier evaluations,
paired with pockets of excellence, points to incremental service maturation rather than
system-wide optimisation. From a policy perspective, the parallel with prior Peruvian
data underscores a regional need to lift the ‘middle’ of the distribution through baseline
usability, content quality, and workflow reliability improvements before expecting
widespread excellence.

We observed a positive, yet modest, monotonic association between overall GE and
satisfaction. This contrasts with a strong correlation reported in a comparable Peruvian
analysis (Spearman’s p=0.701; p <0.001), where dimension-level relations with
satisfaction were also sizeable Presence 0.597, Interaccion 0.351, Transaccion 0.457,
Transformacion 0.509 (Diaz Shupingahua et al., 2022). Several mechanisms could
attenuate the association in our context. First, if perceived usefulness and core quality
attributes are unevenly distributed across modules, their aggregate effect on satisfaction
weakens, consistent with structural findings that information quality, service quality,



E-government implementation and internal user satisfaction 9

system quality, and perceived usefulness (but not ease of use) drive satisfaction and
downstream, trust and continuance intention (Devkant Kala et al., 2024). Second,
satisfaction may be partly routed through user competencies rather than service attributes;
in public e-health services, satisfaction tightly tracks health and e-health literacy, not
sociodemographics, and is the main predictor of readiness to use services (Duplaga and
Turosz, 2022). Strengthening content relevance and support for lower-literacy users may
therefore yield larger satisfaction gains than interface tweaks alone.

At the dimension level, our profile combined deficits in Presence with strong
Transformation performance, indicating back-office progress outpacing front-end basics.
Prior work shows that each dimension relates positively to satisfaction most notably
Presence (p = 0.597) and Interaccion (0.351), Transaccion (0.457), and Transformacion
(0.509) implying that weaknesses in early-touch elements can dampen overall satisfaction
even when advanced capabilities are in place (Diaz Shupingahua et al., 2022). This
pattern aligns with models in which information quality, service quality, and system
quality — together with perceived usefulness — shape satisfaction and subsequent trust and
continuance (Devkant Kala et al., 2024). When information is not easily discoverable,
accurate, or actionable (a ‘Presence’ attribute), downstream perceptions can be
constrained even if transactional or transformational features are robust. Moreover, if
user literacy mediates satisfaction responses to interface and content, weaknesses in
foundational layers may disproportionately affect groups with lower e-health literacy
(Duplaga and Turosz, 2022). Prioritising Presence upgrades clear navigation, reliable
content, and visible service commitments while sustaining transformation gains is likely
to produce the largest marginal improvements in satisfaction and sustained use in similar
public service ecosystems.

This study advances the internal-user literature by disentangling how stage-specific e-
government implementation maps onto satisfaction in a specialised public healthcare
setting. Three insights emerge. First, despite a predominance of Adequate ratings,
Presence lagged while Transformation clustered at Excellent, revealing a front-end/back-
office asymmetry that many evaluations blur. Secondly, the overall association between
GE and satisfaction was positive but modest, yet a clear monotonic gradient in
>Adequate satisfaction across GE levels indicates that moving services from Deficient to
Adequate yields meaningful gains, with diminishing returns thereafter. Thirdly,
combining rank-based effect sizes with prevalence ratios and a visual summary
strengthens interpretability for decision-makers. These findings are most transferable to
large, hierarchical public health organisations with centralised IT governance and mixed
clinical-administrative workforces, particularly in middle-income contexts where digital
portfolios mature unevenly. More broadly, the results refine current models by showing
that transformational back-office capability does not compensate for weak informational
Presence, underscoring the need to lift baseline usability and content reliability to convert
digital capability into perceived value.

We pre-specified a justified sample size and achieved complete enrolment (n = 150),
enhancing statistical precision. Measurement quality was supported by piloting and
acceptable internal consistency for both instruments (a~0.80). The analysis plan
matched data properties, using non-parametric correlation, an ordered linear-trend test,
multiple concordance metrics, and effect estimates as prevalence ratios complemented by
a forest plot facilitating transparent, policy-facing interpretation. Dimension-level
reporting (Presence, Interaction, Transaction, Transformation) enables actionable



10 E. Pfuiio-Ramos et al.

diagnostics rather than a single undifferentiated score. Ethical approval, standardised
administration, and anonymised handling further strengthen internal validity.

Cross-sectional design prevents causal inference, and same-time, self-administered
measures raise the possibility of common-method and social-desirability bias. Being a
single-institution study in a naval medical centre constrains external validity; results
should be extrapolated mainly to similar public healthcare organisations with comparable
digital portfolios and workforce structures. Categorising composite scores, while policy-
friendly, may compress variance and attenuate associations; likewise, dichotomising
satisfaction to estimate prevalence ratios trades granularity for interpretability.
Unmeasured factors such as digital literacy, prior platform experience, or service load
could confound or mediate relationships, and we did not model multi-dimensional effects
simultaneously. Finally, non-normal distributions limited parametric modelling options,
and the absence of longitudinal follow-up precluded assessing durability of satisfaction as
platforms evolve.

5 Conclusion

This study set out to determine whether higher levels of e-government (GE)
implementation are associated with greater internal-user satisfaction in a specialised
public healthcare organisation. We found a positive relationship with a clear monotonic
increase in the prevalence of >Adequate satisfaction across GE tiers, indicating that
upgrading services from Deficient to Adequate yields the most tangible gains. The
dimension profile strong Transformation alongside weak Presence suggests that back-
office capability alone does not translate into satisfaction when front-end informational
basics (clarity, accuracy, navigability) lag. Taken together, these findings support a
staged improvement strategy that prioritises lifting baseline informational and service
quality before pursuing system-wide excellence. While drawn from a single institution,
the conclusions are most applicable to similarly structured public providers in middle-
income settings seeking dependable, user-centred digital value.
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