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Abstract

This study aimed to evaluate the asset management maturity of a public hospital through the application of the Asset Management Capability
Maturity Model (AMCaMM), aligned with ISO 55000 standards. The objective was to identify critical gaps and propose strategic actions to
enhance operational sustainability in resource-limited settings. A cross-sectional study with a descriptive-exploratory approach was conducted,
assessing ten key AMCaMM areas through a validated 30-item questionnaire and semi-structured interviews with 24 participants (12 administra-
tors and 12 technicians). The analysis combined descriptive statistics and inductive thematic analysis, supported by Excel® and qualitative
coding techniques. The hospital achieved an overall maturity score of 2.73 out of 5, corresponding to a “developing stage.” The most critical
gaps were found in Operational Planning (2.25) and Corrective/Preventive Actions (1.75), while the highest score was recorded in Management
and Commitment (3.25). Key deficiencies included the absence of structured policies, limited technical training, and a lack of technologies such
as [oT for real-time monitoring. The AMCaMM proved to be a robust tool for diagnosing asset management performance. These findings can
guide similar institutions in resource-constrained environments toward more proactive and efficient asset management practices.

Resumen. Este estudio tuvo como objetivo evaluar la madurez en la gestién de activos de un hospital piblico mediante la aplicacion del
Modelo de Madurez en Capacidad de Gestion de Activos (AMCaMM), alineado con los estandares ISO 55000:2024. Se buscé identificar
brechas criticas y proponer acciones estratégicas para fortalecer la sostenibilidad operativa en contextos con recursos limitados. Se desarrollé
un estudio transversal con enfoque descriptivo-exploratorio, evaluando diez dreas clave del AMCaMM mediante un cuestionario validado
de 30 items y entrevistas semiestructuradas a 24 participantes (12 directivos y 12 técnicos). El andlisis combiné estadistica descriptiva y
andlisis temdtico inductivo, apoyado por Excel® y técnicas de codificacion cualitativa. El hospital presenté un nivel de madurez global de
2.73 sobre 5, correspondiente a una ‘“‘etapa en desarrollo”. Las principales brechas se observaron en Planificacién Operativa (2.25) y Acciones
Correctivas/Preventivas (1.75), mientras que Gestién y Compromiso obtuvo el puntaje mds alto (3.25). Las deficiencias incluyeron ausencia de
politicas estructuradas, capacitacion técnica limitada y falta de tecnologias como IoT para monitoreo en tiempo real. El AMCaMM demostré ser
una herramienta sélida para diagnosticar la gestién de activos. Estos hallazgos pueden orientar a instituciones similares en entornos con recursos
limitados hacia précticas de gestion de activos mds proactivas y eficientes.

Keywords: Asset management, ISO 55000, Operational sustainability, Public hospital, Resource Optimization. (Palabras clave: Gestion de
activos, ISO 55000, Sostenibilidad operativa, Hospital piiblico, Optimizacion de recursos.)
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a gap in understanding how this tool performs in resource-
constrained environments. Asset Management Systems (AMS)
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Efficient physical asset management not only enhances oper-
ational performance but also ensures organizational resilience,
particularly in public sectors dependent on critical infrastruc-
ture such as hospitals, transportation systems, or power plants
[3][4]. Strategic decision-making, supported by accurate in-
formation and technological tools, is essential for optimizing
long-term asset performance. However, in regions like Latin

This is an open access article under the CC BY-NC 4.0 license.

1. Introduction

The management of physical assets has evolved from an opera-
tional activity to a strategic approach, focused on resource

optimization and sustainability. Previous studies have not
applied the Asset Management Capability Maturity Model
(AMCaMM) framework in public healthcare settings, leaving

America, studies reveal that asset management faces limita-
tions related to the lack of integrated systems [5][6], insuf-
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ficient technological resources, and inadequate data, which
adversely affect organizational and social development [7].

The ISO 55000 standard, established in 2014 and updated in
2024, provides an international framework for managing assets
sustainably and strategically. It defines asset management as
the coordinated activity of an organization to realize value from
its assets. This standard consists of three core documents (ISO
55000, ISO 55001, and ISO 55002) that collectively establish
the principles, requirements, and guidelines for implement-
ing an Asset Management System (AMS). Its purpose is to
help organizations align asset-related decisions with strategic
objectives, optimize performance, and ensure continuous im-
provement throughout the asset lifecycle [8][9][10]. Models
such as the PAS 55 standard have demonstrated operational
benefits in sectors like manufacturing and public services and
also served as the conceptual foundation for the development
of the ISO 55000 family of standards [11].

In developing countries, asset management systems often
face barriers such as limited resources, lack of standardiza-
tion, and insufficient technical capacity [12]. Nonetheless, the
healthcare sector, particularly in hospitals situated between
rural communities, faces significant barriers such as limited
funding, technological deficiencies, and lack of training [13].
In this context, the AMCaMM expands upon the principles of
ISO 55000 by providing a structured framework to evaluate
how effectively organizations implement asset management
practices. It assesses maturity across 10 areas (such as or-
ganizational management, governance, leadership, planning,
information systems, and performance improvement) through
standardized scoring criteria. This model helps identify gaps,
prioritize improvement actions, and measure progress toward
a fully integrated and optimized Asset Management System.
In this study, AMCaMM serves as the primary diagnostic tool
to determine the maturity level of asset management within
a public hospital operating under resource constraints. Ad-
ditionally, the AMCaMM provides managers, directors, and
decision-makers with an immediate strategic overview aligned
with the requirements and principles of international standards
such as ISO 55000, facilitating evidence-based planning and
continuous improvement.

In the AMCaMM framework, the maturity level represents
the degree to which asset management practices are formal-
ized, integrated, and continuously improved within an organiza-
tion. Maturity is typically assessed on a five-level scale: Level
1 (Reactive and disorganized), Level 2 (Emerging), Level 3
(Developing), Level 4 (Managed and proactive), and Level 5
(Optimized and continuously improving). Each level reflects
the organization’s capability to align asset management activ-
ities with strategic objectives, supported by evidence, docu-
mentation, and performance indicators. This structure allows
institutions to identify their current position and define con-
crete actions for advancement toward higher maturity levels
[14][15][16].

Understanding these maturity levels is particularly relevant
in public healthcare institutions, where asset management plays
a crucial role in operational continuity and service quality. As-

set management in public hospitals is especially critical, as
it directly impacts the quality of medical services and patient
care. The absence of preventive strategies, combined with a
reliance on corrective approaches, increases operational costs,
shortens equipment lifespans, and limits emergency response
capabilities [17]. Additionally, authors such as De Vries et
al. [18] highlight that a lack of trained personnel and an or-
ganizational culture oriented towards sustainability hinder the
implementation of proactive practices in these settings.

Technologies such as internet of thinks (IoT), enterprises
resources planning (ERP), and specialized software present op-
portunities to improve asset management in hospitals through
preventive maintenance and sustainability strategies [19][20].
However, implementation is often constrained by budgetary
limitations and insufficient technical knowledge [21]. These
barriers underscore the need for diagnostic tools like the AM-
CaMM [22], which has proven useful in identifying gaps and
proposing solutions across various sectors, although its appli-
cation in public hospitals remains nascent [23].

This study aims to assess the maturity level of asset man-
agement in a public hospital using the AMCaMM [22]. The
goal is to identify critical areas for improvement and propose
concrete strategies that facilitate a transition towards proactive
and sustainable approaches aligned with the principles of the
ISO 55000 standard [8]. The findings of this research are ex-
pected not only to optimize asset management in the evaluated
hospital but also to serve as a reference for institutions in simi-
lar contexts, fostering more efficient and resilient healthcare
delivery.

2. Materials and Methods

A descriptive-exploratory approach was adopted, focusing on
a single case study to evaluate the specific conditions of a
public hospital with limited resources. This design facilitated
the application of the AMCaMM as a tool to identify critical
gaps and areas for improvement, aligned with the ISO 55000
standards [8][22].

2.1 Evaluated areas

The analysis focused on ten key areas: organizational manage-
ment, leadership and culture, management and commitment,
governance and integrated policies, strategic planning, tacti-
cal planning, and operational planning, information systems,
performance and improvement, and lifecycle optimization of
assets. These areas allowed a comprehensive evaluation of the
current conditions of the hospital’s asset management system
and propose substantial improvements that Mexico currently
presents [23].

Each evaluated area corresponds to one of the dimensions
established by the AMCaMM framework and reflects specific
aspects of asset management performance that align with the
requirements of ISO 55000, taking into account the strategic
framework of the public sector and the influence of previous
maturity models. “Organizational management” examines the
alignment between institutional objectives and asset-related
processes; “Leadership and culture” assesses management com-
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mitment, staff engagement, and organizational values; “Man-
agement and commitment” focuses on the existence of risk and
sustainability strategies; “Governance and integrated policies”
evaluates the presence of formal policies and accountability
structures; “Strategic planning”, “tactical planning”, and “oper-
ational planning” measures the degree of coordination between
long-term and day-to-day asset management practices; “In-
formation systems” covers the quality and reliability of data
supporting decision-making; ‘“Performance and improvement”
reviews monitoring, auditing, and feedback mechanisms; and
“Lifecycle optimization” analyzes how assets are managed
from acquisition to disposal to maximize value and minimize
costs.

2.2 Hospital case study

The Public Hospital, classified as a second-level healthcare
facility according to its institutional structure, operates in the
municipal seat of Misantla, Veracruz, Mexico. This locality
is considered urban according to the classification established
by the Instituto Nacional de Estadistica y Geografia (INEGI),
which defines urban areas as those with 2,500 inhabitants or
more and rural areas as those with fewer than 2,500 inhabitants,
based on the total population of a locality [24]. However, its
strategic location within a municipality surrounded by predom-
inantly rural communities positions it as a critical healthcare
hub for dispersed and marginalized populations [24].

In Mexico, rural classification includes localities with small
populations or those dominated by primary economic activities
such as agriculture, livestock, and fishing [24]. These commu-
nities meet rural criteria established by Mexico’s INEGI and
the Secretaria de Salud: populations under 2,500 inhabitants,
geographic dispersion, and limited access to specialized health
services [25][26][27]. While the hospital is situated in an ur-
ban area, its role transcends this classification by serving as
a sanitary reference point for rural populations, aligning with
international frameworks such as the Rural Urban Commuting
Area (RUCA) and Rural Urban Continuum Codes (RUCC)
[28][29].

Data from the Catdlogo de Localidades by INEGI and the
Atlas de Infraestructura en Salud de México confirm that the
communities served by the hospital meet these rural criteria
[26]. Further reports from CONEVAL and the Secretaria de
Salud de Veracruz underscore the limited health infrastruc-
ture in these areas, reinforcing the hospital’s essential role in
delivering healthcare services to rural populations [28].

2.3 Data collection

A combination of qualitative and quantitative methods was
used to ensure validity and reliability. Data collection involved
semi-structured interviews with 24 participants (12 managers
and 12 technicians) and a validated 30-item questionnaire. In-
clusion criteria included hospital staff involved in asset manage-
ment, while exclusion criteria eliminated those without direct
roles in decision-making. The sample size of 24 participants
was deemed sufficient based on the hospital “s organizational
structure and availability of relevant personnel. It used a five-
level maturity scale (Level 1: Reactive and disorganized; Level

5: Fully integrated and optimized). The instrument underwent
a pilot test in a hospital with similar characteristics to ensure
clarity and relevance, achieving a Cronbach’s alpha coefficient
of 0.87, which exceeds the commonly accepted threshold of
0.70, indicating good internal consistency [30].

2.4 Application of the AMCaMM

Between July and November 2024, the AMCaMM was ap-
plied to assess each area through specific scores obtained from
participants. The model was implemented using a structured
questionnaire with a five-point response scale (1 to 5), where
each respondent evaluated the organization’s performance in
every sub-area.

For each main area, the AMCaMM survey defines one or
more sub-areas identified by alphanumeric codes. For example,
Area A “Organizational Management” includes a single sub-
area (A1), while Area B “Leadership and Culture” consists
of four sub-areas (B1 to B4) that represent specific evaluation
criteria. In contrast, Area F “Performance and Improvement”
comprises two sub-areas (F1 and F2). The individual scores
of these sub-areas are averaged to obtain the overall value for
each main area.

Each sub-area was rated by participants on a five-point scale,
where 1 represented Reactive/Disorganized and 5 represented
Optimized/Continuously Improving. Individual scores were
averaged to determine the maturity level for each sub-area and
then aggregated to calculate the mean value for each main
area, thereby establishing the overall maturity index of the
organization, as presented in Table 1. This approach enabled a
quantitative comparison across organizational dimensions and
facilitated the identification of critical gaps in asset manage-
ment maturity.

2.5 Data analysis

Quantitative analysis. Questionnaire data were processed using
descriptive statistical tools in Excel®. For each sub-area of the
AMCaMM survey, the arithmetic mean of individual scores
was computed, and these values were subsequently averaged
to obtain the corresponding area score (equal weighting). The
overall maturity index of the hospital was determined as the
arithmetic mean of the ten area scores, quantifying progress
across five maturity levels that represent increasingly integrated
asset management practices. To characterize data dispersion
and enhance reproducibility, the standard deviation (SD) was
calculated to quantify the variability of scores around the mean,
while the range (min—max) indicated the extent of the spread
between the lowest and highest values for each area and sub-
area. Analyses were based exclusively on available data; no
missing values were imputed. Finally, radar charts were gen-
erated to visualize global and area-specific maturity levels,
facilitating the identification of critical gaps in asset manage-
ment performance.

To evaluate the global maturity indicator, the authors pro-
posed a five-level (FL) scale based on the principle of parti-
tioning the measurement domain (maximum level — minimum
level). Considering a total range (R) of four points, the Class
Interval Width (CIW) was determined according to Equation

doi: 10.17488/RMIB.47.2.1577

30f 10


https://doi.org/10.17488/RMIB.47.2.1577

Revista Mexicana de Ingenieria Biomédica

Vol. 47, No. 2, 2026

(:

R
CIW = — (1)
FL
Using the CIW, the lower limits (LL) and upper limits (UP) of

each class were computed according to Equations (2) and (3):

LL =1+ (K—1)-CIW 2)
UP =14+K-CIW 3)

where K = {1,2,3,4,5} represents the class number within the
five-level maturity scale. A constant value of 0.01 was added
to the lower limits of classes 2-5 to avoid ambiguity when
assigning the organization’s maturity indicator to a specific
level.

Based on these calculations, the maturity scale was estab-
lished, allowing the mapping of both area and global averages
to their corresponding AMCaMM reference stages: 1.00-1.80
= Reactive, 1.81-2.60 = Developing, 2.61-3.40 = Managed,
3.41-4.20 = Proactive, and 4.21-5.00 = Optimized. This clas-
sification rule allowed positioning the hospital’s global value
within its corresponding maturity stage and facilitated compar-
ative analysis across evaluated areas.

Qualitative analysis. Interview data were analyzed using
an inductive thematic approach [31]. This analysis identified
patterns and key themes related to asset management in the
hospital. To enhance reliability, questionnaire and interview
results were triangulated with prior studies and literature on
asset management in the healthcare sector, which contextual-
ized findings and assessed their alignment with international
standards.

2.6 Output and limitations

The analysis resulted in a final report detailing maturity levels,
critical gaps, and areas for improvement. The report included
radar diagrams and practical recommendations, such as imple-
menting preventive policies, adopting continuous monitoring
technologies, and developing technical training programs, with
a focus on optimizing the hospital’s operational sustainability.

This study was conducted in a specific public hospital,
which may limit the generalizability of the results to other
contexts. However, the findings and proposed strategies can
serve as a reference for institutions with similar conditions
seeking to improve asset management in resource-constrained
environments.

3. Results and Discussion

3.1 General assessment of asset management maturity

The analysis of asset management maturity was conducted
using the AMCaMM model [*?!. The results show a global
maturity indicator of 2.73 out of 5, classifying the hospital
at maturity level 3 “Developing.”. This suggests that while
basic practices are in place, significant gaps persist that com-
promise operational sustainability. Table 1 presents the average
maturity levels by area and subareas. Critical areas include "Op-
erational Planning" (2.25) and "Corrective and Preventive Ac-
tions" (1.75), both requiring immediate attention. Conversely,

"Management and Commitment" (3.25) achieved the highest
scores. A radar chart (Figure 1) provides a visual representation
of these key gaps.

3.2 Statistical results from the AMCaMM assessment

The statistical analysis of the AMCaMM assessment shows
an average global maturity level of 2.73 out of 5, indicating
that asset management practices are partially structured and
in a “Developing” (Level 3) stage. The standard deviation
(0.72) and coefficient of variation (26.4%) suggest moderate
dispersion, reflecting heterogeneous performance among the
evaluated dimensions.

The analysis of the sub-areas reveals a wide dispersion in the
results, indicating significant differences in the degree of matu-
rity among the various evaluated components. In particular, the
sub-areas with the highest variability, corrective and preventive
actions (CV = 54.9%) and asset performance monitoring (CV
=46.5%), reflect operational instability and a lack of standard-
ized processes. Conversely, the lower dispersion observed in
sustainability management (CV = 14.9%) and risk manage-
ment (CV = 16.9%) suggests more consolidated practices in
terms of environmental sustainability and social responsibility.

Regarding the analysis by areas, the distribution of averages
shows a progressive imbalance between strategic and opera-
tional domains. Areas related to strategic governance, leader-
ship, and sustainability (C1, B, and F) display relatively higher
means (>2.87) and lower variability (CV < 25%), indicating a
more consistent managerial and institutional commitment. In
contrast, planning-related areas (D1-D3) exhibit lower aver-
ages (2.25-2.58) and coefficients of variation exceeding 30%,
revealing fragmentation and a predominance of reactive prac-
tices in maintenance and decision-making processes.

Overall, the results indicate a developing but uneven matu-
rity profile, characterized by progress in leadership and gover-
nance but persistent weaknesses in planning and data-driven
operational control. These findings provide a quantitative foun-
dation for the subsequent area-specific analysis.

3.3 Analysis by evaluation areas

In Organizational Management (A: 2.50/5), a basic adminis-
trative structure is identified with limited strategic alignment
to organizational objectives. Implementing structured plans
that connect strategic and operational goals is recommended
to improve organizational efficiency [10]. In Leadership and
Culture (B: 2.87/5), strengths include leadership (3.25) and
organizational competencies (3.25) but change management
(2.25), reflects resistance to continuous improvement. Train-
ing leaders in change management techniques and adopting
standardized processes is key to overcoming this barrier [32].

Management and Commitment (C1: 3.25/5) shows strengths
in sustainability (3.50) and risk management (3.25), although
communication with community stakeholders (3.00) is insuf-
ficient. Strengthening dialogue through inclusive engagement
strategies is suggested to consolidate these achievement [11].
Governance and Integral Policy (C2: 2.75/5) reveals a lack
of structured policies that limit comprehensive asset manage-
ment, highlighting regulatory deficiencies, as illustrated in
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Table 1. Descriptive Statistics and Global Maturity Level Indicator

Area Sub-areas Average SD Range CV (%)
A: Organizational management Al: Organizational management 2.5 0.72 225 28.8
Area A 2.5 0.72 225 28.8
B: Leadership and culture B1: Leadership 3.25 0.58 2.00 17.8
B2: Change management 2.25 0.85 2.75 37.8
B3: Organizational competencies 3.25 0.62 2.50 19.1
B4: Organizational culture 2.75 0.68 2.25 24.7
Area B 2.87 0.68 2.38 23.7
C1: Management and commitment C1.1: Risk Management 3.25 0.55 2.00 16.9
C1.2: Sustainability management 35 0.52 2.00 14.9
C1.3: Stakeholder engagement strategy 3.25 0.6 2.25 18.5
C1.4: Engagement level strategy 3.25 0.58 225 17.8
C1.5: Addressing community concerns 3 0.65 225 21.7
Area C1 3.25 0.58 2.15 17.8
C2: Governance and integral policy = C2.1: Comprehensive governance policy framework 2.5 0.78 2.50 31.2
C2.2: Corporate governance 3 0.67 2.50 22.3
Area C2 2.75 0.73 250 26.5
D1: Strategic planning D1.1: Asset management policy 3 0.71 250 23.7
D1.2: Asset management objectives 2.5 0.76 2.50 30.4
D1.3: Asset management strategy 2.25 0.82 2.50 36.4
Area D1 2.58 0.76  2.50 29.5
D2: Tactical planning D2.1: Asset acquisition plan 3 0.69 250 23
D2.2: Asset operational plan 2.5 0.74 250 29.6
D2.3: Asset maintenance plan 225 0.88 2.75 39.1
D2.4: Asset disposal plan 2.5 0.79 275 31.6
Area D2 2.56 0.78 2.62 30.5
D3: Operational planning D3.1: Asset performance monitoring 2 093 275 46.5
D3.2: Corrective and preventive actions 1.75 096 2.50 54.9
D3.3: Acquisition strategies and processes 3 0.7 2.50 23.3
Area D3 225 0.86 2.58 38.2
E: Information system and support E1: Data management 2.75 0.71 225 258
E2: Asset registry 3.25 0.61 2.50 18.8
E3: Asset information systems 2.75 0.73 2.50 26.5
E4: Relational knowledge management 2.5 0.8 250 32
Area E 2.81 0.71 243 253
F: Performance and improvement F1: Performance evaluation 3 0.68 225 227
F2: Audits 2.75 0.74 225 269
Area F 2.87 0.71 225 247
G: Lifecycle optimization G1: Outcome measurement 3.25 0.63 2.50 194

Note: SD = Standard deviation; CV = Coefficient of variation; Range = Difference between the highest and lowest observed values.

Figure 1. In this regard, developing policies aligned with ISO
55000:2024 standards are recommended [33].

In Strategic, Tactical, and Operational Planning (D:
2.25-2.58/5), issues include reactive asset management and a
lack of preventive strategies. Implementing preventive main-
tenance and IoT technologies can optimize performance and
reduce costs [17].

In Information Systems and Support (E: 2.81/5), asset reg-
istry (3.25) is a strength, but relational knowledge management
(2.50) is deficient. It is essential to adopt technological tools
aligned with ISO 55000 to ensure data-driven decision-making
[20]. Regarding Performance and Improvement (F: 2.87/5),
while Performance Evaluation achieved a significant score of
3.00, Audits (2.75) need strengthening to ensure a continu-

ous improvement process in asset management [34]. Finally,
in Results and Lifecycle Optimization (G: 2.87/5), outcome
measurement (3.25) is adequate, but optimization (2.50) shows
deficiencies in cost-benefit analysis. Developing strategies that
include comprehensive evaluations throughout the asset lifecy-
cle will enhance operational sustainability.

3.4 Identified gaps

The hospital’s asset management system faces critical chal-
lenges that undermine its efficiency and operational sustain-
ability. A primary gap is the reliance on reactive practices,
driven by the absence of structured plans across operational,
tactical, and strategic levels. This reliance increases costs and
diminishes the effectiveness of asset management processes.
Additionally, insufficient technical training perpetuates a reac-
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Figure 1. Maturity level across sub-areas. Note: Alphanumeric codes
are used to identify the sub-areas in the control radar displayed in
Figure 1.

tive approach, further shortening the lifespan of critical equip-
ment. Budgetary constraints exacerbate these issues, limiting
the adoption of advanced technologies such as IoT and real-
time monitoring tools, which are essential for enhancing asset
performance and ensuring long-term sustainability.

Furthermore, deficiencies in leadership, the absence of clear
strategies, and insufficient monitoring reinforce the need for
a more structured approach. Table 2 and Table 3 summarize
these gaps and the factors affecting them.

These results highlight the need to implement a comprehen-
sive model based on preventive planning, technical training,
and the use of advanced technologies to enhance operational
sustainability and improve service quality.

Strategic plans

To address the gaps in asset management, key strategies
are proposed (Table 4). Implementing preventive maintenance
plans will reduce dependence on reactive practices by including
regular inspections and resource allocation. Staff training will
enhance competencies in fault identification and preventive
maintenance, fostering a proactive approach. The adoption
of advanced technologies, such as IoT systems for real-time
monitoring, will optimize the functionality and availability of
assets. These actions will transform asset management into a
strategic and sustainable model.

4. Discussion

The study results reveal a medium maturity level in asset
management at the public hospital, reflecting gaps like those
reported in previous research. Similar studies conducted in
healthcare and infrastructure sectors support the findings of
this research. In Colombia, a Publicly Available Specification
55 (PAS 55) based model applied in hospitals reported medium

maturity levels, emphasizing weaknesses in preventive main-
tenance, asset inventories, and policy integration conditions
comparable to those found in this study [11].

Other reviews on maturity models observed that most public
institutions in developing countries remain at “emerging” or
“developing” stages due to insufficient training and lack of
standardized asset management practices [12]. Mahmood et
al. [15], proposed an integrated approach that bridges technical,
human, and organizational dimensions through the AMCaMM,
addressing the limitations of earlier frameworks such as PAS
55 and Capability Maturity Model Integration (CMMI). The
present study operationalizes that conceptual proposal in a real
public healthcare environment, extending its practical appli-
cation to a sector characterized by resource constraints and
operational complexity.

Tarhan et al. [39], emphasized that, although numerous ma-
turity models have been developed for healthcare, the majority
focus on information systems or digital transformation rather
than on physical asset management. This reinforces the orig-
inality and relevance of applying the AMCaMM in hospital
settings, where infrastructure reliability and equipment avail-
ability are critical for service continuity. In parallel, Myrberg
et al. [40], demonstrated that maturity models are effective
tools to support continuous improvement in hospital opera-
tions (particularly in capacity and demand management) by
aligning operational processes with organizational goals. These
findings echo the improvement opportunities identified in the
present study, including the need for better planning, leader-
ship commitment, and data-driven decision-making in asset
management.

Moreover, the integration of digital technologies into
maturity-assessment tools, as evidenced by Abideen ef al. [41],
highlights the potential for combining frameworks like AM-
CaMM with digital solutions such as Building Information
Modeling (BIM) or Internet of Things (IoT) platforms to en-
hance preventive maintenance, traceability, and sustainability.
Likewise, aligning maintenance processes with ISO 55000 has
been shown to significantly enhance operational performance,
consistent with the need for structured policies and proactive
planning identified in the evaluated hospital [1].

Furthermore, several studies highlight that organizational
culture, leadership commitment, and limited resources are crit-
ical barriers to achieving higher maturity levels in public insti-
tutions [34]. This situation is even more evident in Latin Amer-
ican contexts, where structural and financial constraints have
historically limited the institutional capacity to implement mod-
ern asset management systems [4]. These comparisons confirm
that the hospital’s maturity level (2.73/5, “developing”) aligns
with similar studies and underscores the practical relevance of
applying the AMCaMM framework in resource-constrained
healthcare settings.

Hospitals in developing countries face challenges such as
limited access to medical equipment, dependence on correc-
tive maintenance, and budgetary constraints issues consistent
with the deficiencies identified in this case [13] [21] [23]. The
lack of trained personnel and the prevalence of reactive ap-
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Table 2. Critical gaps and their impacts

Global planning
Relational training
Optimization
Change management

Asset performance monitoring and condition
Corrective and preventive actions

Comprehensive policy framework and objectives in asset
management

Very Low
Very Low
Very Low

Low

High
Medium
Medium
Medium
processes.
High
technologies.
High
documentation.
High

Lack of a strategy to manage the asset lifecycle.

Untrained personnel unable to integrate effective actions.
Absence of cost-benefit evaluations in the asset lifecycle.
Dependence on reactive actions due to a lack of standardized

Obsolete equipment and lack of real-time monitoring
Reliance on corrective maintenance and inadequate

Poor integration of stakeholders due to a lack of committed

leadership and clear objectives.

Table 3. Identification of critical factors

Equipment availability

Frequent inactivity of critical equipment due to lack of

maintenance or obsolescence.

Maintenance costs
strategies.

Staff training
asset management.

Technology utilization
maintenance.

Limited resources

planning and continuous improvement

and operational plans.

Increased costs due to the absence of preventive
Personnel lacking theoretical/ technical knowledge in
No implementation of digital tools for monitoring and
Resources are not allocated according to needs.

Inadequate performance tracking and poor alignment
between organizational objectives and strategic, tactical,

failures.

critical failures.

Disrupts the continuity of patient services.

Reduces resources available for priority areas.

Limits the implementation of strategic practices.
Hinders efficient management and prediction of critical
Encourages reactive approaches and increases the risk of

Generate operational inefficiencies and reactive actions to
unexpected failures or changes.

Table 4. Strategic Plan for improving asset management in hospitals with limited resources

Global planning
to optimize resources and asset
availability

Training and human resources

Equipment maintenance and

infrastructure hospital maintenance

Service delivery

Increase staff qualifications in asset

Develop preventive protocols for

Increase the availability of critical

equipment and reduce downtime.

Implement an asset management system Develop a strategy to implement the

system all strategic, tactical, and
operational levels.

Assign responsible personnel to
supervise plans.

Monitor and adjust plans monthly to
evaluate performance.

Implement a training program in asset
management for key personnel.
Prioritize training in fault identification
and preventive maintenance.

Create preventive protocols with weekly
inspections of infrastructure and
equipment.

Allocate specific budgets and collaborate
with local suppliers to reduce costs.
Optimize critical equipment
management through inventories,
downtime analysis, and schedule
maintenance.

Implement an internal loan system
between departments for critical
equipment.

Global maturity index

N/A

Implementation of performance
indicators.

Number of training sessions conducted.

% of staff trained in fault identification.

Number of preventive inspections
conducted.

N/A

Critical equipment availability rate.
Service quality index.

Average downtime of equipment.
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proaches compromise operational sustainability. The absence
of retention strategies for skilled personnel exacerbates asset
management challenges, underscoring the need to strengthen
strategic planning and performance evaluation practices [18].

The absence of strategic indicators to optimize asset man-
agement was also observed, aligning with prior studies that
highlight how a lack of organizational culture and planning in-
creases operational costs and reduces the availability of critical
equipment, ultimately affecting service quality [35]. Preven-
tive maintenance and continuous monitoring models, proven
effective in sectors such as highways and energy [36] [37],
remain uncommon in public hospitals due to financial and tech-
nical constraints [23] [38]. However, this study confirms their
transformative potential in such contexts [38].

The findings highlight the need for evidence-based mainte-
nance management and emphasize the urgency of implement-
ing sustainable and holistic policies to enhance asset manage-
ment in resource-constrained public hospitals [19].

5. Conclusions

This study demonstrates that asset management in public hos-
pitals faces significant challenges, evidenced by an overall
maturity level of 2.73 out of 5, classifying the hospital in a
"developing" stage. While basic practices have been imple-
mented, gaps persist, limiting operational sustainability and
service quality. Optimizing key areas such as strategic plan-
ning, preventive maintenance, and the adoption of advanced
technologies is essential for achieving more efficient asset
management.

Public hospitals face unique challenges due to inadequate
funding, technological deficiencies, and limitations in staff
technical training. These factors increase reliance on reactive
approaches, shortening the lifespan of assets and negatively
impacting the quality of medical services.

The application of the AMCaMM identified gaps such as
the absence of structured policies, deficiencies in asset lifecy-
cle planning, and a limited organizational culture. The results
emphasize the importance of adopting a strategic and proactive
approach.

Alignment with the ISO 55000 standard underscores the
value of leveraging international frameworks. Furthermore,
future studies are encouraged to incorporate the Sustainable
Development Goals (SDGs) related to health (SDG 3) and re-
sponsible consumption (SDG 12). Additionally, evaluating the
impact of emerging technologies, such as artificial intelligence,
to further enhance asset management, along with continuous
training programs to strengthen leadership and foster an or-
ganizational culture focused on continuous improvement, is
recommended.
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