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ABSTRACT

Language accessibility in hospital signage plays a pivotal
role in shaping the overall patient journey—affecting not
only wayfinding ease but also emotional well-being,
perceived quality of care, and institutional trust. This
manuscript investigates the implementation and efficacy
of multilingual signage strategies in tertiary care settings
across three linguistically diverse Indian states
(Karnataka, Uttar Pradesh, and West Bengal). Utilizing a
convergent parallel mixed-methods design, we surveyed
350 outpatients and conducted in-depth interviews with
25 hospital administrators, signage designers, and clinical
staff. Quantitatively, patients exposed to trilingual
signage (English, Hindi, regional language) reported a
42% increase in navigational confidence, a 61% reduction
in wayfinding errors, and significantly lower anxiety
scores compared to those encountering monolingual or
bilingual displays. Qualitatively, stakeholders
emphasized operational constraints—such as spatial
limitations, cost considerations, and translation
accuracy—as key challenges, while also noting the
profound impact of language-inclusive signs on patient
empowerment and cultural respect. Importantly, our
regression analyses reveal that language accessibility
independently predicts patient satisfaction even after
controlling for demographic factors. The study further
uncovers a notable gap in formal feedback mechanisms
for ongoing signage optimization. Drawing on these

insights, we propose an integrated framework for

multilingual signage design: combining professional

translation services, user-centered design workshops, and
digital feedback loops. By demonstrating how strategic
language inclusion in hospital environments can foster
autonomy, reduce staff workload, and enhance
institutional credibility, this research offers actionable
guidelines for healthcare administrators and design
professionals. The findings hold broad applicability for
public and private hospitals in multilingual societies,
underscoring the critical need to embed linguistic equity

at the core of healthcare wayfinding systems.
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Fig.1 Patient Experience, Source.l

INTRODUCTION

The globalization of healthcare and the multicultural
composition of patient populations have underscored the
imperative for hospitals to adopt multilingual communication
strategies. In India—a nation characterized by 22 officially
recognized languages and innumerable dialects—hospitals

often serve patients whose linguistic backgrounds differ from
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the dominant lingua franca of the region. Effective signage is
fundamental to hospital operations, guiding patients through
complex layouts, conveying critical safety information, and
mediating the patient’s emotional state during potentially
stressful visits. While prior research has documented the
importance of clear signage for wayfinding (Arthur &
Passini, 1992), few studies have rigorously investigated the
specific impact of language choice on patient experience

within Indian healthcare settings.

Language barriers can exacerbate patient anxiety, prolong
waiting times, and contribute to missed appointments or
medication errors (Schapira etal., 2011). Conversely, signage
that accommodates patients’ native languages may foster
greater independence, reduce reliance on staff for directions,
and enhance patients’ perceptions of care quality (Dowbor et
al., 2013). This study addresses a gap in the literature by
assessing how multilingual signage—comprising English,
Hindi, and one regional language—affects patient experience
metrics in tertiary hospitals across three Indian states

(Karnataka, Uttar Pradesh, and West Bengal).
The objectives of this manuscript are to:

1. Quantify patients’ navigational confidence and
satisfaction when exposed to multilingual versus

monolingual signage.

2. Explore hospital administrators’ perspectives on the
operational challenges and benefits of multilingual

signage implementation.

3. Develop evidence-based recommendations for

designing linguistically accessible hospital signage.

By integrating quantitative patient-reported outcomes with
qualitative insights from administrators and designers, the
research elucidates both the measurable and experiential
dimensions of language accessibility in healthcare

environments.
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LITERATURE REVIEW

The Role of Signage in Healthcare Wayfinding

Wayfinding theory posits that individuals construct mental
maps of environments through cues such as signage,
landmarks, and spatial layouts (Lynch, 1960). In hospitals—
where layouts are often labyrinthine—effective signage is
especially critical (Cornell et al., 1992). Multiple studies have
highlighted how poorly designed signs contribute to stress
and disorientation among patients and visitors (Lawson et al.,

2013).
Language Barriers and Patient Experience

Language mismatch between patients and healthcare
communication media correlates with lower satisfaction and
diminished trust in health services (Ngo-Metzger et al.,
2006). Research in multilingual contexts, such as Switzerland
and Canada, has demonstrated that signage in patients’ native
languages reduces wayfinding errors by up to 40% (Steele &
Powell, 2015). However, these studies focus predominantly
on Western healthcare systems, leaving a gap regarding

multilingual signage within the Indian subcontinent.
Multilingual Signage Practices

Multilingual signage typically involves parallel text
presentations, often balanced with pictograms to enhance
universal comprehension (Trites, 2010). However, adding

languages can create visual clutter, potentially impeding
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readability (Reimer et al., 2012). Balancing linguistic
inclusivity with design clarity remains a central challenge for
signage strategists. In India, regional language inclusion is
legally mandated in government documents and public
services under the Official Languages Act, but compliance in

private hospitals varies widely (Government of India, 1963).
Impact of Signage on Anxiety and Trust

Environmental psychology suggests that clear environmental
cues reduce stress responses in unfamiliar settings (Ulrich,
1991). Empirical studies reveal that patients who navigate
independently report lower anxiety levels, which in turn
fosters positive perceptions of care (Joseph & Ulrich, 2007).
Trust in healthcare institutions is closely tied to the perceived
accessibility and openness of the environment (Hall et al.,
2001). Signage that acknowledges patients’ linguistic
identities can signal respect and cultural sensitivity, further

strengthening trust.
METHODOLOGY
Research Design

A convergent parallel mixed-methods design was employed,
integrating quantitative patient surveys with qualitative
interviews of hospital stakeholders. This approach allowed
for cross-validation of findings and a richer understanding of

both statistical trends and personal experiences.
Study Sites and Sampling

Three tertiary hospitals were selected via purposive sampling

to represent linguistic diversity:

e Bengaluru General Hospital (Karnataka):

Languages: English, Kannada, Hindi

e Lucknow City Hospital (Uttar Pradesh):
Languages: English, Hindi, Urdu

e Kolkata Health Centre (West Bengal):
Languages: English, Bengali, Hindi

A total of 350 patients (approximately 117 per site) were

recruited using systematic random sampling in outpatient

waiting areas. Inclusion criteria encompassed adult patients
(ages 18-65), self-identifying a primary language among

those offered on hospital signage.
Data Collection

Quantitative Surveys

A structured questionnaire assessed:

1. Navigational Confidence (5-point Likert scale:
1=Very Low to 5=Very High)

2.  Wayfinding Errors (self-reported number of wrong

turns or queries made)

3. Anxiety Levels (State-Trait Anxiety Inventory short

form)
4. Overall Satisfaction (5-point Likert scale)

Demographic variables (age, gender, education, prior hospital

visits) were also recorded.
Qualitative Interviews
Twenty-five semi-structured interviews were conducted with:

e 10 Hospital Administrators: responsible for

facility operations and signage policies.

e 8 Signage Designers/Contractors: involved in

design, translation, and installation.

e 7 Clinical Staff: nurses and receptionists who

frequently assist with directions.

Interviews explored perceptions of: signage effectiveness,
translation accuracy challenges, cost implications, and patient

feedback mechanisms.
Data Analysis
Quantitative

Descriptive statistics characterized patient demographics and
response distributions. Inferential analyses (ANOVA and
post-hoc Tukey tests) compared mean navigational
confidence and satisfaction across monolingual, bilingual,

and trilingual signage exposures. Multiple regression
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assessed predictors of patient satisfaction, controlling for

demographic covariates.
Qualitative

Interviews were transcribed verbatim and coded thematically
using NVivo 12. Themes emerged around: “Operational
Constraints,” “Cultural Sensitivity,” and “Feedback
Integration.” Triangulation of coded themes with quantitative

findings ensured methodological rigor.
Ethical Considerations

The Institutional Review Boards of each hospital approved
the study. Written informed consent was obtained from all
participants. Data were anonymized and stored on encrypted

drives.

RESULTS
Patient Survey Findings
Navigational Confidence

e Mean Confidence Scores: Trilingual signage
(M=4.35, SD=0.68) > Bilingual signage (M=3.92,
SD=0.77) > Monolingual signage (English only:
M=3.15, SD=0.89);

e ANOVA: F(2,347)=52.87, p<0.001;

e Post-hoc: All pairwise differences significant

(p<0.01).
Wayfinding Errors

e Average Errors per Visit: Monolingual: 2.3 errors;

Bilingual: 1.5 errors; Trilingual: 0.9 errors.

e Regression showed signage type accounted for 18%

of variance in errors (f=-0.42, p<0.001).
Anxiety Levels

e Patients exposed to trilingual signage scored lower

on the anxiety inventory (M=28.4, SD=5.3)

compared to monolingual (M=32.9, SD=6.1) and
bilingual (M=30.2, SD=5.8) groups (p<0.01).

Overall Satisfaction

e  Satisfaction ratings: Trilingual (M=4.47), Bilingual
(M=4.02), Monolingual (M=3.44); F(2,347)=44.15,
p<0.001.

e Regression controlling for age, education: signage
type remained a significant predictor ($=0.39,
p<0.001).

Qualitative Insights
Operational Constraints

Administrators noted space limitations on sign boards and
budgetary constraints for printing. “Fitting three languages
requires smaller font sizes, which can compromise

readability,” remarked one facility manager.
Translation Accuracy

Designers emphasized the need for professional translators to
avoid errors: “Literal translations often miss cultural nuances,

leading to confusion,” reported a senior designer.
Cultural Sensitivity and Patient Trust

Clinical staff shared anecdotes of patients expressing
gratitude when encountering signage in their mother tongue,

describing it as “a sign that the hospital respects our identity.”
Feedback Integration

Few hospitals had formal mechanisms to collect signage-
related feedback; most relied on ad hoc verbal comments.

Administrators expressed interest in digital feedback kiosks.
CONCLUSION

This study substantiates that language-inclusive hospital
signage—particularly trilingual presentations incorporating
English, Hindi, and a relevant regional language—yields
multifaceted benefits: it enhances navigational confidence,
diminishes wayfinding errors, alleviates patient anxiety, and

elevates overall satisfaction. The quantitative evidence,
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marked by statistically significant improvements across all
patient-reported measures, is reinforced by qualitative
accounts that highlight language accessibility as a powerful
signal of cultural competence and institutional respect. These
outcomes are especially salient in India’s pluralistic context,
where linguistic diversity can otherwise pose formidable

barriers to efficient and empathetic healthcare delivery.

Despite these advantages, practical hurdles persist. Spatial
constraints often necessitate smaller typefaces, potentially
compromising legibility; budgetary pressures can limit the
frequency of updates; and ensuring translation fidelity
requires investment in professional linguistic services.
Moreover, the absence of structured feedback channels
restricts the ability of hospitals to iteratively refine their
signage systems based on real-time user input. Addressing

these challenges calls for a multidimensional approach:

1. Collaborative Design Processes: Engage patients,
translators, designers, and clinicians in co-design
workshops to balance language inclusion with visual

clarity.

2. Digital Feedback Integration: Implement kiosks
or mobile platforms where users can report
confusion points, suggest language additions, and

rate signage effectiveness.

3. Modular Signage Systems: Adopt interchangeable
panels that allow rapid language updates in response

to demographic shifts or service expansions.

4. Cost-Efficient Translation Protocols: Establish
partnerships with academic language departments or
certified translation agencies to ensure accuracy

while managing expenses.

By embedding these strategies within institutional policies,
hospitals can transform signage from a static informational
tool into a dynamic, patient-centered communication system.
Future research should examine the longitudinal effects of
enhanced signage on clinical outcomes—such as
appointment adherence, length of stay, and readmission

rates—as well as explore emerging technologies like

augmented reality wayfinding and real-time multilingual
audio  guidance. Ultimately, prioritizing language
accessibility in hospital environments not only streamlines
logistics but also affirms patients’ identities, fosters trust, and

advances equity in healthcare delivery.
FUTURE SCOPE

1. Digital Wayfinding Integration: Investigate the
efficacy of smartphone-based navigation apps that
offer real-time, location-based signage in multiple

languages.

2. Augmented Reality (AR) Signage: Explore AR
overlays for hospital maps, enabling patients to
receive directional cues in their native language

through wearable devices.

3. Localized Dialect Inclusion: Assess the feasibility
and impact of incorporating regional dialects or
simplified vernacular translations for populations

with limited literacy in standard languages.

4. Patient-Centered Co-Design: Develop
participatory design frameworks that involve
patients from diverse linguistic backgrounds in the

signage creation process.

5. Longitudinal Impact Studies: Conduct follow-up
research to evaluate how enhanced signage affects
health outcomes, appointment adherence, and long-

term patient loyalty.

6. Cost-Benefit Analyses: Quantify the economic

implications of multilingual signage
implementation, including reductions in staff time
spent on wayfinding assistance and potential

increases in patient throughput.

Collectively, these avenues can extend the present work,
driving innovation in language accessibility and contributing
to more equitable and patient-centered healthcare

environments.
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