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Abstract: Signage is a core component of wayfinding systems in healthcare architecture, directly influencing patient experience,
safety, staff efficiency, and operational resilience. Hospitals present unique wayfinding challenges because of programmatic
complexity, multiple circulation systems, shifting functional adjacencies, and emotionally stressed users. This study synthesizes
theoretical foundations and applied studies on wayfinding and signage, links signage performance to hospital service quality, and
explores multi-method approaches for signage evaluation in healthcare environments. Key discussions include legibility and
imageability, the four-step natural wayfinding process, decision-point dynamics, signage typologies and physical parameters, and
contemporary evaluation methods (inventory audits, POE, usability testing, eye tracking, simulation, and spatial syntax). The
paper integrates evidence from a broad literature base to demonstrate how targeted signage strategies reduce cognitive load, lower
staff interruptions, shorten travel times, and improve patient satisfaction. Recommendations include a standardized, repeatable
signage evaluation protocol combining objective and subjective measures, prioritized interventions at decision points,
accessibility checks, and embedding patient feedback into iterative POE cycles to sustain wayfinding performance in hospital
settings.
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. INTRODUCTION

Wayfinding is a fundamental performance metric for healthcare buildings where timely arrival, clarity in movement, and
reduced stress are essential for patient care and operational efficiency (Devlin, 2014; Guo & He, 2022). Hospitals function as
complex microcities with multiple programmatic zones—outpatient clinics, imaging, operating theatres, inpatient wards,
laboratories, administrative and support services—and often feature layered circulation systems for patients, staff, supplies, and
emergency flows (Halawa et al., 2020; Prete et al., 2024). Complexity increases with multi-storey layouts, phased expansions, and
ad hoc reconfigurations; these factors exacerbate navigational difficulty for first-time users and even repeat visitors.

Signages serve as the tangible elements of wayfinding by conveying spatial information and suggesting directions at key nodes.
Signage interacts closely with architectural form and interior design. Where spatial legibility and strong visual cues exist, reliance
on signage can be reduced; where built form is ambiguous, signage must compensate by providing timely, comprehensible
information (Bomfim & Cruz, 2023; Iftikhar et al., 2020). Yet many hospitals face either under-signage—yielding uncertainty and
missed appointments—or over-signage, which creates visual clutter and cognitive overload (Castor et al., 2023; Lee et al., 2020).
Corridor uniformity, indistinct thresholds, inconsistent terminology, and inadequate decision-point signage commonly lead to route
errors, delay, and increased staff interruptions.

Unfamiliar users, patients, caregivers, and visitors under stress are especially susceptible to wayfinding failure because they
lack robust “knowledge in the head” and therefore rely heavily on “knowledge in the world” embedded in environmental cues
(Jamshidi et al., 2020). This interplay between cognitive resources and environmental information underscores the need for
integrated wayfinding strategies that align architectural legibility with clear signage systems.

Signage should be understood as an integral component of healthcare architecture, not merely as a graphic overlay. Its design,
placement, and condition directly influence user performance, spatial comprehension, and the overall quality of hospital services. A
standardized evaluation methodology is essential to connect theoretical and applied findings with practical assessment methods and
design prescriptions. Consistent and repeatable evaluation allows for the integration of empirical evidence into findings, thereby
strengthening the reliability and validity of signage assessment outcomes. The need for a methodological approach to evaluate
signage adequacy and performance in hospitals is both practical and strategic for health facility management and patient-centered
design.

1. NEED FOR THIS STUDY

Despite extensive guidance from environmental psychology, information design, and facility management literature, hospitals
lack a universally adopted, practical, and empirically grounded method to evaluate signage adequacy and performance (Bubric et
al., 2020; Greenroyd et al., 2017). Without standardized evaluation, hospitals oscillate between reactive patchwork signage and
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costly overhauls that may not improve wayfinding performance. Two problematic outcomes recur: insufficient signage that
produces wayfinding failure and excess signage that overloads users’ cognitive systems (Devlin, 2014).

Empirical studies illustrate these issues. Observational Post Occupancy Evaluations (POEs) and usability tests have documented
cases where signage inconsistency led to missed appointments, increased late arrivals, and elevated staff interruptions (Zhou et al.,
2024). Conversely, hospitals that implemented integrated signage hierarchies, consistent typography, and landmarking reported
measurable reductions in navigation time and assistance requests (Lee et al., 2020). However, many existing projects rely on single-
method evaluations (e.g., inventories or user surveys) that fail to connect signage condition with operational Key Performance
Indicators. The problem is particularly acute for unfamiliar users including outpatients, emergency visitors, and family members,
whose high emotional arousal and low environmental knowledge exacerbate navigational errors (Zenka et al., 2021). These user
groups require external cues that are timely, legible, and semantically clear. Without a structured approach that links signage
attributes such as placement, legibility, and semantics to outcomes like route success rates, time to destination, and staff
interruptions, administrators may struggle to prioritize signage interventions effectively.

Therefore, the study promotes an integrated, multi-method approach to signage evaluation in the context of hospitals. It
emphasizes identifying critical decision points, measuring both objective route performance and subjective user perceptions,
auditing the physical and semantic characteristics of signs, and linking findings to operational metrics to support evidence-based
improvements.

I1l. LITERATURE REVIEW

Wayfinding research integrates insights from environmental psychology, architectural design, human factors, and information
design. Foundational theory emphasizes the conversion of external cues into internalized knowledge—helping users form mental
maps that support independent navigation (Dalton et al., 2019). Lynch’s concepts of legibility and imageability remain central:
legibility concerns the ease of reading spatial structure; imageability concerns memorable distinctiveness that supports cognitive
mapping (Wessel et al., 2018). In hospitals, legibility is shaped by coherent organization, axial clarity, and distinguishable
landmarks such as atria, courtyards, or color-coded zones (Sari & Jabi, 2024).

3.1 Natural wayfinding:

A four-step model of natural wayfinding typically involves four essential functional phases: Orientation, Route Selection, Route
Control, and Destination Recognition (Gath-Morad et al., 2021; Passini, 1981). The first phase, Orientation, focuses on establishing
one's position relative to the environment, often facilitated by maps and directories. This is followed by Route Selection, where
individuals choose among alternative pathways, a process supported by directional signs and sightlines that clearly indicate possible
routes. The third phase, Route Control, involves monitoring one’s progress along the chosen path and making necessary
adjustments. This phase relies on repeated markers and intermediate cues placed strategically along the route to prevent
disorientation. Finally, Destination Recognition occurs when the individual confirms arrival at the intended location, a process
greatly aided by distinctive landmarks that stand out in the environment (Passini, 1981). Each phase of wayfinding is supported by
unique environmental cues tailored to help users progress effectively through the space.

In hospital environments, users naturally select paths that optimize visibility, directness, and perceived safety, with natural paths
typically being those that are the straightest, widest, and most visually accessible routes (Teimouri et al., 2023). Key hospital design
elements such as main concourses, central atria, and primary corridors often serve as these natural navigational paths. Effective
signage strategies should thus focus on leveraging these routes by providing redundant and clear cues at navigational nodes lining
these pathways. Such an approach ensures that users receive consistent directional information at critical decision points, aiding
their successful navigation through complex hospital layouts. Utilizing a combination of architectural features and signage helps
create an intuitive wayfinding experience, reducing cognitive load and stress for hospital visitors and staff alike (Gath-Morad et al.,
2021; Passini, 1981; Teimouri et al., 2023).

3.2 Decision Points:

Decision points are pivotal intersections or junctures within hospital circulation networks such as corridor intersections, elevator
lobbies, stair landings, and main reception zones where users are required to make route choices that determine the success or
failure of navigation. These spatial moments represent cognitive bottlenecks in wayfinding processes, as individuals must interpret
environmental cues, signage, and spatial hierarchies simultaneously to proceed correctly. At these nodes, the cognitive load on
users tends to peak due to the simultaneous processing of spatial information, directional alternatives, and environmental
distractions such as crowd movement or ambient noise. Research highlights that excessive, poorly organized, or contradictory
signage at decision points can overload working memory, resulting in confusion, hesitation, and navigation errors (Fan & Choi,
2023; Passini et al., 2000).

Conversely, well-designed decision points support intuitive movement by minimizing mental effort and enhancing spatial
comprehension. Effective signage systems at these nodes help reduce decision time by hierarchically prioritizing information,
displaying only essential and destination-relevant content, and maintaining consistency in visual language, typography, and color
coding. Additionally, spatial layout features such as open sightlines, distinct landmarks, and clear functional zoning contribute to
reducing ambiguity and reinforcing the correctness of route selection. Therefore, decision points not only represent architectural
thresholds but also cognitive junctures where environmental design and human spatial behavior intersect, profoundly influencing
the overall wayfinding experience in complex healthcare facilities. Figure-1 shows the key decision points identified in the OPD
zone at AlIMS Jodhpur.
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Figure 1: Key decision points identified in the OPD zone at AIIMS Jodhpur

3.3 Typologies and functional classification of signage:

Signage in healthcare environments is typically categorized by function: directional (guides movement), locational (identifies
place), informational (provides non-navigational content), regulatory/safety (communicates rules and emergency instructions), and
directories or site maps (offers overview orientation) (Iftikhar et al., 2020). These categories support navigation across multiple
spatial scales, including campus-level legends, building-level floor directories, department-level identifiers, and room-level labels.
The effectiveness of signage systems depends on both visual and cognitive legibility. Visual legibility is shaped by material
choices, typography, colour, size, and pictogram clarity, while cognitive legibility is influenced by terminology, phrasing, and
semantic coherence (Siyanbola et al., 2023). Together, these attributes determine how users perceive, interpret, and act upon
signage information. A well-classified and context-sensitive signage system enhances wayfinding efficiency, reduces navigational
errors, and supports inclusive access for diverse user groups. Understanding these typologies is essential for designing and
evaluating signage that aligns with spatial logic and user needs. Figure-2 depicts the different signage typologies used in AIIMS
Jodhpur.
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Figure 2: Different signage typologies in AIIMS Jodhpur

3.4 Legibility, imageability, and spatial differentiation:

Spatial design strategies that contribute to legibility include clear zoning, axial continuity, differentiated floor finishes, and the
strategic use of landmarks to support intuitive navigation (Markovi¢ et al., 2025). These elements help users interpret spatial
hierarchies and anticipate movement patterns. Imageability, defined as the capacity of a space to evoke strong mental
representations, is enhanced through memorable features such as public art installations, distinctive architectural forms, and colour-
coded facades that anchor cognitive maps and support spatial recall (Ghamari et al., 2025). In hospital environments, spatial
differentiation plays a critical role in reducing navigational dependence on signage alone. Well-differentiated floors, clearly marked
departmental thresholds, and consistent environmental cues improve recognition-based navigation and facilitate wayfinding for
diverse user groups. By integrating legibility and imageability into spatial design, healthcare facilities can promote more efficient,
inclusive, and user-friendly navigation experiences, ultimately contributing to improved operational flow and reduced cognitive
load for patients and visitors.

3.5 Negative impacts of inadequate sighage:

Inadequate or poorly maintained signage in hospital environments contributes to user confusion, heightened stress, delayed
arrivals, increased medical no-shows, and the diversion of clinical staff from core duties to provide navigational assistance (Potter,
2017). These disruptions not only affect patient experience but also compromise operational efficiency. Empirical studies have
linked poor wayfinding to diminished patient satisfaction and elevated institutional costs resulting from workflow inefficiencies and
repeated service delays (Devlin, 2014; Rooke et al., 2023). Addressing signage deficiencies is therefore essential for improving
spatial orientation, service delivery, and overall healthcare performance.
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IV. PARAMETERS DETERMINING SIGNAGE PERFORMANCE:

The performance of signage is influenced by a coherent set of parameters that are closely tied to both the application type and
the spatial context in which the signage is deployed. These parameters include visual characteristics, spatial placement, semantic
clarity, quantity, and physical condition. Each of these elements interacts with user needs, circulation patterns, and environmental
conditions to shape the overall effectiveness of wayfinding. Accurate assessment of signage performance requires attention to
measurable criteria such as legibility distances, mounting height, information density at decision points, illumination levels, and
multilingual clarity. Figure-3 depicts different signage installation heights observed at SMS Hospital, Jaipur. Additionally,
contextual variables such as user demographics, stress levels, familiarity with the environment, and the complexity of typical routes
further mediate how effectively a sign communicates its intended message. Table-1 summarizes these parameters and their key
elements.

Table 1: Parameters and key elements determining signage performance

Parameter Key elements References
Visual Font type; font size; color; letter spacing; contrast ratio; luminance; Beier et al., 2022;
properties pictogram clarity Gomez-Hernandez et al.,
2023
Placement Sightlines; mounting height; pre-decision positioning Bullough, 2017;
Carlson et al., 2016
Semantic Standardized terminology; minimal jargon; usable language; multilingual Berrio et al., 2022;
clarity support Iftikhar et al., 2020
Quantity Number of destinations shown at a node; avoid excessive density Iftikhar et al., 2020;
Wu et al., 2022
Condition Maintenance state; lighting; obstructions affecting reliability Lietal., 2023;

Rodrigues et al., 2018;
Zhou & Ujang, 2024

A clearly defined set of parameters helps translate assessment findings into actionable design and maintenance decisions. By
quantifying visual, spatial, semantic, and condition-related metrics, teams can effectively prioritize interventions that enhance route
accuracy, minimize delays, and reduce staff interruptions. Standardized parameter definitions also support benchmarking across
hospital typologies and repeated evaluations over time, making incremental improvements measurable and defensible.

Figure 3: Different signage installation heights observed at SMS Hospital, Jaipur

Case studies of hospitals adopting organized wayfinding programs show improvements in travel times, reduced help-desk
queries for directions, and improved patient satisfaction (Lee et al., 2020). Key practices include establishing a campus-wide
graphic standard, decision-point prioritization, consistent naming conventions, accessible typography standards, dedicated
maintenance cycles, and inclusion of stakeholders in signage planning (Bubric et al., 2020; Lee et al., 2020).

V. FACTORS AFFECTING SIGNAGE DESIGN:

Signage design in healthcare environments is shaped by a range of interdependent factors that influence visibility,
comprehension, and usability. These factors extend beyond visual aesthetics to include material properties, typographic clarity,
directional grammar, ergonomic placement, and semantic consistency. Each parameter must respond to the spatial context, user
diversity, and operational demands of the facility. When poorly calibrated, signage can contribute to navigation errors, increased
staff burden, and reduced user confidence. Conversely, well-designed signage enhances wayfinding efficiency and institutional
credibility. A systematic understanding of these design elements is essential for developing signage that supports both functional
navigation and positive user experience. Table-2 outlines key design factors, associated considerations, and representative
references that inform evidence-based signage evaluation.
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Table 2: Overview of Factors affecting Signage Design in Healthcare Environments

Factor Details References
Visual / Material attributes Contrast; reflective finishes; anti-glare coatings; photometric Bullough, 2017
performance for varied lighting
Typography and scale Minimum font sizes validated to viewing distance; sans-serif with Dobres et al., 2015;
open counters for quick reading O’Day & Tijerina, 2011
Arrow semantics and Clear continuation cues; avoid ambiguous bifurcation symbols Beier et al., 2022;
directional grammar Cheng et al., 2022
Color systems Consistent color coding; avoid conflict with clinical color Engeset et al., 2022;
conventions Snyder et al., 2019
Mounting height and Align to average eye-height; accommodate wheelchair users and Villani et al., 2019;
ergonomics pediatric contexts Willis et al., 2021
Semantic and Sign text must match staff terminology and appointment systems to Bubric et al., 2020;
administrative consistency prevent dissonance Rodrigues et al., 2018
Density and clustering Limit items at decision points; sequence extras via secondary nodes (Lasko et al., 2020;
or kiosks Momenipour et al., 2021)
Maintenance Regular audits and signholder checks to prevent reduced trust and (Iftikhar et al., 2020)

usability from damaged or outdated signs

Understanding the factors that influence signage performance enables targeted improvements in design, placement, and
maintenance. Aligning visual, semantic, and ergonomic attributes with user needs and spatial logic helps reduce wayfinding errors
and enhances navigation outcomes. These factors also contribute to accessibility compliance and foster user trust in the built
environment. When systematically assessed, they offer a foundation for replicable and context-sensitive signage strategies. Such
strategies not only improve user experience but also support operational efficiency across diverse hospital typologies, ensuring
that signage functions as an integral component of healthcare delivery and spatial communication.

V1. SIGNAGE EVALUATION METHODS:

Evaluating signage systems in healthcare environments requires a multi-method approach that balances technical
precision with user experience insights. Signage evaluation combines practical inspection and user-centred measurement to assess
how effectively signs support movement, decision-making, and user confidence. A comprehensive approach integrates spatial
audits, behavioural testing, visual analytics, and participatory feedback, enabling institutions to capture both physical condition
and cognitive usability. These methods must be feasible across diverse hospital typologies, sensitive to accessibility needs, and
capable of linking observed shortcomings to operational consequences such as staff interruptions, delayed routing, or patient
dissatisfaction. By combining simple audits with behavioural tasks and quantitative performance metrics, findings become
directly actionable for facilities teams, designers, and healthcare managers. Adaptability to contextual realities and responsiveness
to user diversity are essential for generating insights that inform design improvements, maintenance priorities, and long-term
strategic planning. Table-3 outlines key evaluation methods for signages.

6.1 Rationale for systematic evaluation:

Signage evaluation plays a critical role in hospital quality management, as it directly influences patient safety, service
punctuality, and staff workflow efficiency. In complex healthcare environments, signage functions as a navigational interface that
supports spatial orientation and operational flow. A systematic and integrated evaluation approach enables the correlation of
sighage attributes with key outcome indicators, including route-finding success rates, average time-to-destination, frequency of
staff interruptions, and patient satisfaction scores (Bubric et al., 2020). These metrics provide objective evidence of signage
performance and its contribution to institutional effectiveness. Without linking signage interventions to measurable outcomes,
improvements may remain superficial, addressing only aesthetic or isolated concerns rather than yielding functional benefits.
Outcome-oriented evaluation ensures that signage systems are not only visually coherent but also operationally responsive. It
enables facilities teams and decision-makers to prioritise interventions that enhance wayfinding, reduce inefficiencies, and
improve the overall healthcare experience for patients, visitors, and staff.

6.2 Typologies and functions:

Hospitals implement a diverse range of signage types to facilitate wayfinding, communication, and safety across
complex environments. These include directional signs, locational signs, directories or site maps, safety and regulatory signs, and
informational signs (Rodrigues et al., 2018). Directional signage typically represents the largest proportion of a hospital’s
wayfinding system, as it supports movement across multiple spatial scales and decision points. Studies indicate that directional
elements may constitute approximately 40-60% of signage assets in large public facilities, while locational and directory signage
form the remaining balance (Iftikhar et al., 2020; Miller & Lewis, 2000). Each signage type serves a distinct functional role,
contributing to spatial orientation, user confidence, and operational flow. Understanding the distribution and purpose of these
typologies is essential for designing signage systems that align with user needs, institutional workflows, and environmental
complexity. A functionally balanced signage system enhances wayfinding efficiency and supports inclusive access across diverse
hospital contexts.
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Table 3: Summary of Methodological Approaches for Signage Evaluation

Method Description References
Inventory and Condition Creates a spatially referenced database of signage assets with Mandel & Johnston, 2017;
Audit geotagged photos and condition codes for maintenance planning Pratelli et al., 2023
Post-Occupancy Mixed-method assessment combining inventories, timed route Deng et al., 2023;
Evaluation (POE) tasks, user interviews, staff logs, and service metrics Mandel & Johnston, 2017;
Pereira et al., 2016
Usability Testing Scenario-based tasks with representative users to measure success Bubric et al., 2020;
rates, time, and error patterns Dubey et al., 2019
Eye-Tracking and Identifies visual attention patterns to refine typography and layout Chana et al., 2023;
Attention Studies of signage Zhou & Ujang, 2024
Visibility and Contrast Uses photometric and contrast ratio analysis to ensure readability Iftikhar et al., 2020;
Testing at design distances Lietal., 2023
Simulation and Agent- Predicts flow and congestion; tests alternative signage placements Dubey et al., 2019;
Based Models in virtual environments Guo & He, 2022
Spatial Syntax / Nodal Identifies high-integration routes and critical decision nodes for Greenroyd et al., 2017;
Analysis prioritized signage Guo & He, 2022
Accessibility Audits Evaluates tactile, braille, color contrast, and cognitive accessibility Ma & Yang, 2025;
compliance Suo et al., 2023
Ergonomic and Human Reviews mounting height, reading distance, and information Berrio et al., 2022;
Factors Analysis clustering using anthropometric data Silva, 2022
Participatory and Co- Engages patients, families, and staff to align signage semantics Basri & Sulaiman, 2013;
design Workshops and priorities Bubric et al., 2020;
Wu et al., 2022

A comprehensive evaluation strategy enables healthcare institutions to identify signage gaps, validate design decisions,
and align wayfinding systems with user needs. By triangulating data from spatial, behavioural, ergonomic, and participatory
sources, teams can develop targeted interventions that enhance navigation, reduce staff burden, and improve patient experience.
These methods also support benchmarking, compliance with accessibility standards, and iterative refinement over time. When
applied systematically, they form the backbone of an evidence-based signage program that is both operationally effective and
user-centred.

VII. FINDINGS AND DISCUSSION:

7.1 Decision points as focal targets:

Decision points consistently emerge as the most important intervention sites, and targeted improvements at these critical
nodes yield large gains in route accuracy and reduced hesitation times (Morag et al., 2023; Zheng & Chang, 2021). Ensuring clear
pre-node signage, prioritized destination lists, and adequate pause space reduces backtracking and improves flow. The density,
clustering, and hierarchy of decision points determine wayfinding complexity and directly inform signage placement, information
prioritization, and expected decision times for users. Decision points should be analyzed for the number of potential destinations
visible, available pause space, and pre-node sightlines. Evidence suggests that using a staged hierarchy of signs, placing primary
destinations first and secondary destinations on subsequent signs, improves wayfinding by reducing cognitive load and wrong
turn (Hu & Xu, 2022; Mishler & Neider, 2016). Clustering of numerous signs at a single node should be avoided; instead,
distribute information across sequential decision points and integrate digital directories for comprehensive listings.

7.2 Condition, maintenance, and trust:

The trust that users place in a hospital’s signage system is closely tied to the perceived currency and physical integrity of
the signs. When signage appears well-maintained, up to date, and clearly visible, users are more likely to rely on it for navigation.
In contrast, damaged, outdated, or obscured signs diminish user confidence, increase cognitive load, and often lead to higher rates
of staff interruption for directional assistance (Rodrigues et al., 2020; Taylor, 2022). To sustain trust and functionality,
maintenance protocols should incorporate scheduled audits, defined replacement cycles, and rapid-refresh mechanisms following
departmental renaming, spatial reconfigurations, or policy changes. Proactive maintenance not only supports wayfinding
efficiency but also reinforces the institution’s commitment to user-centred care and operational excellence.

7.3 Synthesis:

Integrating signage evaluation with broader hospital service quality frameworks ensures that wayfinding metrics
contribute meaningfully to resource allocation, patient experience benchmarks, and safety protocols. Signage systems are not
isolated design features but operational tools that influence spatial efficiency, user confidence, and institutional credibility. To be
effective, signage evaluation must connect to key performance indicators such as average wayfinding time, route success rate,
frequency of directional assistance requests, and patient satisfaction scores. These indicators offer quantifiable insights into how
signage affects both user navigation and staff workflows. A multi-method assessment that combines spatial audits, behavioral
testing, and user feedback allows healthcare institutions to link signage interventions directly to operational improvements and
cost savings. This includes reducing misrouting incidents, minimizing missed appointments, and lowering staff time spent on
navigational support (Morag & Pintelon, 2020; Sahoo et al., 2024).
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7.4 Environmental familiarity for various user groups:

Environmental familiarity strongly moderates wayfinding success. Staff and frequent visitors rely on internalized mental
maps and require fewer external cues whereas first-time users, emergency patients, and visitors depend heavily on external cues
and signage (Jamshidi et al., 2020; Zenka et al., 2021). Signage strategies should be differentiated, with multiple complimentary
cues and simplified messages at entrances and outpatient areas for novice users and streamlined, semantically consistent signage
in staff and back of house zones.

7.5 Patient perceptions and semantic clarity:

Patient satisfaction correlates with clarity, consistency, placement, and visibility of signages. Studies show that patients
prefer concise language, consistent iconography, and predictable signage locations during wayfinding. Discrepancies between
administrative naming and patient-facing terminology cause confusion and should be reconciled (Devlin, 2014; Sahoo et al.,
2024).

Wayfinding design can be systematically addressed through four interacting factors:

. Overall configuration: macro spatial organization and coherence.

. Signage systems: graphic standards, placement rules, message hierarchies.

. Visual contact: sightlines and unobstructed views supporting orientation.

. Space differentiation: material and lighting strategies creating distinctive regions

(Bianconi et al., 2021; Bomfim & Cruz, 2023; Lee et al., 2020; Li et al., 2023).

Recent work emphasizes multi-method POE, integration of digital wayfinding aids (mobile wayfinding apps, interactive
kiosks), and use of eye-tracking and simulation for refinement (Devlin, 2014; Gath-Morad et al., 2024). Hospitals should be
adopting standardized graphic languages across networks to support predictable wayfinding while permitting local spatial
customization. Table-4 presents consolidated findings and takeaways.

Table 4: Consolidated findings and takeaways

Topic Key Finding Practical Takeaway
Environmental Novice users rely on external cues; familiar users  Prioritize series of connecting signages at entrances
familiarity rely on mental maps and outpatient zones
Decision points Highest risk of wayfinding errors Place prioritized legible signs before nodes, don’t
over clutter
Signage condition Damaged/obstructed signs reduce trust Conduct regular sighage maintenance audits
Signhage quantity Both scarcity and abundance hamper wayfinding Limit items per node; sequence information
Typography& Poor contrast and small fonts impede legibility Use tested font sizes and contrast ratios
visibility
Semantic Conflicting terminology confuses users Standardize names & symbols across systems
consistency
Accessibility Visual and cognitive impairments need Include tactile, braille, and simple pictograms
accommodation
Evaluation methods Multi-method approaches yield comprehensive Combine POE, usability testing, inventory audits
insights

VIIl. CONCLUSION:

Signage is a critical service quality component of healthcare architecture and demands a rigorous, multi method
evaluation approach. Post-Occupancy Evaluation (POE) is indispensable for linking signage to measurable outcomes. POE should
assess signage placement, legibility, semantics and condition and relate these attributes to route success rates, average wayfinding
time, staff interruption frequency and patient satisfaction. Effective signage reduces dependency on staff for directions, shortens
delays, supports patient safety by clarifying emergency routes, and yields cost savings by minimizing wayfinding-related
inefficiencies.

Recommendations:

1. Adopt a customized signage evaluation approach that combines key pointers from inventory audit, timed route tasks,
user surveys, eye-tracking, space syntax analysis and a few operational KPIs to track wayfinding performance.

2. Prioritize interventions at decision points: pre-node signage, limit destinations per node, and ensure adequate
pause/clearance space.

3. Standardize semantics and graphic language across the built environment and align nomenclature with staff systems to
avoid dissonance.

4. Implement accessibility checks covering low vision, tactile and cognitive needs and ensure mounting heights and
viewing distances are inclusive.

5. Establish maintenance cycles and condition audits to ensure consistent signage performance.

6. Engage patients and frontline staff through participatory design workshops to validate terminology and priorities.

7. Integrate digital wayfinding (kiosks, mobile apps) as supplementary layers while preserving robust physical signage for
reliability.

Translating these recommendations into a structured and repeatable evaluation process can shift wayfinding from an ad
hoc facility concern to a measurable component of healthcare performance. Future research should validate threshold values for
signage density at decision points, empirically derive optimal font-size/viewing-distance tables for hospital contexts, and evaluate
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the cost versus benefit of implementing integrated signage across multiple hospital typologies. An effective signage system is a
low-to-moderate cost intervention that can deliver substantial returns for patient experience, safety, and operational efficiency.
Embedding systematic evaluation and iterative improvement ensures healthcare architecture supports users under stress and
enhances overall hospital performance.
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