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Abstract—Hospital  infrastructure  and
advanced medical facilities form the
physical foundation on which patient trust
and clinical outcomes are built, yet their
contribution to patient experience is often
overshadowed in healthcare-quality research
by process and interpersonal factors. This
paper examines the role of hospital
infrastructure, ranging from bed and ward
design to diagnostic imaging, critical-care
facilities, and digital health systems, in
shaping patient experience and satisfaction,
with reference to multi-specialty hospitals.
As patients increasingly evaluate hospitals
on tangible cues such as cleanliness,
equipment modernity, and comfort of
physical spaces, infrastructure investment

has become a strategic lever for
differentiation as much as a clinical
necessity. Primary data was collected
through structured questionnaires

administered to patients across three multi-
specialty hospitals of varying infrastructure
maturity, supplemented by secondary data
drawn from hospital annual reports, NABH
infrastructure standards, and published
healthcare-management literature. Findings
reveal that operation theatre and ICU
facilities, diagnostic equipment quality, and
cleanliness are the strongest predictors of
patient satisfaction, while signage and
wayfinding remain comparatively weak.
Hospitals with modernised infrastructure and
integrated  digital  systems  recorded
measurably higher satisfaction and shorter
length of avoidable stay than hospitals with
ageing infrastructure. The paper concludes
with ~ recommendations  for  phased
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infrastructure modernisation, digital
integration, and patient-centred facility
design to strengthen the role of the built
environment in healthcare service quality.
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1. INTRODUCTION

The physical environment of a hospital
speaks before a single clinical consultation
begins. The condition of the entrance lobby,
the comfort of the waiting area, the visible
modernity of diagnostic equipment, and the
cleanliness of wards all form an implicit first
impression that shapes how patients interpret
the quality of care they are about to receive.
Hospital infrastructure, comprising built
environment, medical equipment, and
increasingly ~ digital systems, therefore
functions as a silent but powerful
determinant of patient experience alongside
clinical and interpersonal factors.

Advanced medical facilities, such as modern
imaging suites, well-equipped intensive care
units, and integrated operation theatres,
further reassure patients and attendants that a
hospital is clinically capable of handling
their condition, even before outcomes are
known. As competition among hospitals
intensifies and patients gain greater access to
comparative information, infrastructure has
evolved from a background operational
requirement into a visible marker of

Vol 18 Issue 05, MAY, 2018

Page 17 of 23


mailto:thariprakash79@gmail.com
mailto:madhavuniversity@gmail.com

ISSN No: 2250-3676

International Journal of Engineering Science and Advanced Technology (IJESAT)

institutional credibility and a differentiator
in patient choice.

Despite this, infrastructure investment in
many hospitals, particularly in tier-2 and
tier-3 cities, remains uneven, with newer
facilities coexisting alongside ageing wards,
overcrowded waiting areas, and diagnostic
equipment nearing the end of its service life.
This  unevenness creates measurable
variation in patient experience even within

institutions offering comparable clinical
expertise.
This paper investigates how hospital

infrastructure and advanced medical
facilities influence patient experience and
satisfaction, drawing on primary data
collected from patients across three multi-
specialty hospitals with differing
infrastructure maturity, and secondary data
from hospital reports and published
literature. The study examines specific
infrastructure components, measures patient
satisfaction across these components, and
proposes practical improvements grounded
in the findings.

Background:

Hospital infrastructure standards in India are
shaped substantially by accreditation
frameworks such as NABH and NABL,
which specify minimum requirements for
bed spacing, infection-control design,
biomedical equipment calibration, and
critical-care facilities. Hospitals seeking
accreditation must demonstrate not only the
presence of infrastructure but also its
documented maintenance and periodic
upgrading, positioning infrastructure quality
as both a clinical-safety requirement and a
patient-experience driver.

2. OBJECTIVES OF THE STUDY

« To study the key components of hospital
infrastructure and advanced medical
facilities in multi-specialty hospitals.

- To assess patient satisfaction with
infrastructure and facilities across specific
parameters.
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- To examine the relationship between
infrastructure quality and overall patient
experience.

-« To compare patient satisfaction and
length of avoidable stay across hospitals
with differing infrastructure maturity.

- To identify infrastructure-related
challenges affecting patient experience.

- To recommend measures for
infrastructure modernisation and patient-
centred facility design.

3. LITERATURE REVIEW

[I] Donabedian (1988) proposed the
structure-process-outcome model of
healthcare quality, establishing that physical
structure, including facilities and equipment,
forms the foundational layer on which

process quality and patient outcomes
depend.
[2] Parasuraman, Zeithaml, and Berry

(1988) developed the SERVQUAL model,
identifying tangibles, comprising physical
facilities, equipment, and appearance of
personnel, as one of five core dimensions of
service quality perceived by customers.

[3] Ulrich et al. (2008) reviewed evidence-
based hospital design literature and found
that single-occupancy rooms, natural light,
and reduced noise measurably improved
patient satisfaction and reduced adverse
events.

[4] Arneill and Devlin (2002) found that
perceived quality of the physical healthcare
environment directly influenced patients'
confidence in the competence of clinical
staff, 1independent of actual clinical
performance.

[5] Padma, Rajendran, and Lokachari (2010)
studied Indian hospital service quality and
identified infrastructure and physical
facilities as a distinct and statistically
significant dimension influencing overall
patient satisfaction.

[6] National Accreditation Board for
Hospitals and Healthcare Providers (NABH,
2015) prescribed detailed infrastructure
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standards covering bed spacing, infection
control design, and biomedical equipment
maintenance as prerequisites for hospital
accreditation.

[7] Naidu (2009) reported that waiting-area
comfort and facility cleanliness were among
the strongest predictors of outpatient
satisfaction in Indian tertiary hospitals,
ranking above clinical waiting time itself.

[8] Rao and Peters (2015) found that
hospitals with modern diagnostic imaging
equipment recorded significantly higher
patient trust scores and reduced patient
migration to competing facilities for
advanced procedures.

[9] Reiling, Hughes, and Murphy (2008)
demonstrated that ICU and operation theatre
design directly affects both patient safety
outcomes and family-reported confidence in
critical care quality.

[10] World Health Organization (2021)
emphasised infrastructure and equipment
adequacy as a core building block of quality
health-service delivery within its people-
centred health services framework.

[11] Sharma and Rao (2022) found that
hospitals investing in integrated digital
systems, including electronic health records
and self-service kiosks, recorded improved
patient-reported experience scores linked to
reduced administrative friction.

[12] Verma (2023) studied capital-
investment patterns in Indian private
hospitals and found that facilities prioritising
diagnostic and critical-care  equipment
upgrades outperformed peers on patient
satisfaction surveys within two years of
investment.

4. RESEARCH METHODOLOGY

A mixed-methods research approach was
adopted, combining quantitative analysis of
patient satisfaction survey data with
qualitative insights from hospital facility-
management interviews, to capture both

measurable  patient  perceptions  and
operational  realities of infrastructure
management.
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4.1 Research Design

Descriptive and exploratory research design
was employed. The descriptive component
quantifies  patient satisfaction  across
infrastructure ~ parameters, while the
exploratory component investigates
infrastructure-related challenges and
investment  priorities through facility-
management interviews. The study covers
three multi-specialty hospitals of differing
infrastructure age located in Hyderabad,
Telangana, over a period of three months.

4.2 Data Sources

 Primary Data: Structured questionnaires
administered to 130 inpatients and
outpatient attendants across the three
hospitals, and structured interviews with
12 facility-management and biomedical-
engineering staff.

- Secondary Data: Hospital annual reports,
NABH  infrastructure accreditation
documentation, biomedical equipment
maintenance  logs, and  published
healthcare-infrastructure literature.

4.3 Sample Size

Convenience sampling was used to select
130 patients/attendants from outpatient and
inpatient departments across the three
hospitals. Purposive sampling was used to
select 12 facility-management  and
biomedical-engineering personnel directly
responsible for infrastructure and equipment
maintenance. Distribution across hospitals
was Hospital A (48 patients), Hospital B (44
patients), and Hospital C (38 patients).

4.4 Tools for Analysis

- Descriptive statistics: mean satisfaction
scores on a 5-point Likert scale for each
infrastructure parameter.

- Frequency and percentage analysis of

capital-investment  allocation  across
infrastructure categories.
« Comparative  analysis of  patient

satisfaction and length of avoidable stay
across hospitals of differing infrastructure
maturity.
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« Thematic analysis of qualitative responses
from facility-management staff
interviews.

5. DATA ANALYSIS AND
INTERPRETATION

5.1 Components of Hospital Infrastructure

Across the three hospitals studied,
infrastructure is organised around six core
components, summarised in Table I. These
components collectively determine both
clinical capability and the physical patient
experience.

Component Description
Bed & Ward Room occupancy type, bed
Infrastructure spacing, ventilation, natural light

Diagnostic &
Imaging Equipment

X-ray, CT, MRI, ultrasound,
laboratory automation

ICU, NICU, operation theatres,

Critical Care

Facilities life-support systems
Support Waiting areas, cafeteria,
Infrastructure restrooms, parking

Digital & IT Systems | EHR, self-service kiosks, digital
signage, telemedicine units

Safety & Hygiene
Systems

Infection control design,
biomedical waste handling, fire
safety

Table I: Core Components of Hospital
Infrastructure

5.2 Patient Satisfaction by Infrastructure
Parameter

Patient responses on a 5-point Likert scale
were averaged for each infrastructure
parameter, as shown in Table II. OT/ICU
facilities and diagnostic equipment recorded
the highest mean scores, while signage and
wayfinding scored comparatively lower,
indicating a specific area requiring attention.

Infrastructure Parameter Mean Rating
Score

Bed & Ward Comfort 4.0 High
Diagnostic Equipment 4.4 High
OT/ICU Facilities 4.5 High
Cleanliness & Hygiene 4.2 High
Signage & Wayfinding 3.6 Moderate
Waiting Area Comfort 3.8 Moderate
Digital Facilities 4.1 High

Table II: Patient Satisfaction Score by
Infrastructure Parameter (n = 130)

5.3 Capital Investment Allocation

Table III summarises the proportion of
capital investment allocated to each
infrastructure category across the study
hospitals over the preceding three financial
years.  Diagnostic  and  critical-care
investment together account for over half of
total capital outlay.

Investment Category Share % | Rank
Diagnostic & Imaging Equipment | 30% 1
Critical Care (ICU/OT) 24% 2
Building & Civil Works 18% 3
IT & Digital Systems 12% 4
Patient Amenities & Furnishing 10% 5
Support Services 6% 6

Table I11: Share of Capital Investment by

Infrastructure Category

5.4 Infrastructure Maturity Comparison

Table IV compares mean length of avoidable
stay (days attributable to diagnostic or
equipment delay) and mean satisfaction
score across the three hospitals, which differ
in infrastructure age. Hospitals with
modernised infrastructure recorded
markedly lower avoidable delay and higher
satisfaction.

Hospital | Infrastructure | Avoidable |Satisfaction
Age Delay (days)

Hospital | Modernised (<50.6 4.5

A y18)

Hospital | Moderately 1.1 4.0

B Modernised

Hospital | Ageing (> 15 1.9 3.5

C yrs)
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Table IV: Avoidable Delay and Satisfaction by
Infrastructure Maturity

5.5 Infrastructure Challenges and
Corresponding Measures

Facility-management interviews revealed
recurring infrastructure challenges,
summarised in Table V along with the
proportion of respondents citing each
challenge and the corresponding
improvement measure suggested.
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Challenge % Suggested Measure
Citing

Ageing diagnostic 24 Phased equipment
equipment increases replacement on 5-7 year
downtime cycle
Ward overcrowding | 19 Bed-management system
during peak with real-time occupancy
occupancy tracking
Inadequate signage |16 Standardised, multilingual
causing patient wayfinding signage
disorientation
Limited ICU/OT 17 Modular expansion of
capacity during critical-care bed capacity
demand surges
Weak integration 13 Interoperable digital
between equipment integration of biomedical
and EHR systems devices
Delayed maintenance | 11 Dedicated biomedical
response for critical engineering response
equipment SLA
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Table V: Infrastructure Challenges in Hospital
Facility Management

6. FINDINGS AND SUGGESTIONS
6.1 Key Findings

« OT/ICU facilities recorded the highest
mean  satisfaction  score  (4.5/5),
confirming that critical-care infrastructure
strongly reassures patients and attendants
regarding clinical capability.

 Diagnostic  equipment (4.4/5) and
cleanliness & hygiene (4.2/5) were rated
second and third highest, indicating
patients  closely  associate  visible
equipment modernity and hygiene with
overall care quality.

« Signage & wayfinding (3.6/5) and waiting
area comfort (3.8/5) were the lowest-rated
parameters, pointing to persistent gaps in
patient navigation and comfort during
non-clinical time.

 Diagnostic and imaging equipment
together with critical-care facilities
account for 54% of total capital
investment, confirming that hospitals
prioritise clinically visible infrastructure
over amenity-focused spending.

- Hospital A, with modernised
infrastructure under five years old,
recorded the lowest avoidable delay (0.6
days) and the highest satisfaction score
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(4.5/5), compared to Hospital C's ageing
infrastructure (1.9 days, 3.5/5).

+ Ageing diagnostic equipment causing
downtime, ward overcrowding during
peak occupancy, and inadequate signage
emerged as the three most frequently
cited infrastructure challenges by facility-
management staff.

Figure 1 presents the mean patient
satisfaction score recorded for each
infrastructure parameter, visually confirming
OT/ICU facilities and diagnostic equipment
as the strongest-performing dimensions.

Patient Satisfaction Score by Infrastructure Parameter

44 4.5

4.2
4.0 4.1

3.6

Mean Satisfaction Score (out of 5)

Bed & Diagnostic OT/ICU  Cleanliness & Signage & Waiting Area Digital
Ward Comfort Equipment  Facilities Hygiene Wayfinding Comfort Facilities

Fig. 1: Patient Satisfaction Score by Infrastructure
Parameter

Figure 2 shows the share of capital
investment allocated to each infrastructure
category, with diagnostic/imaging
equipment and critical-care  facilities
together accounting for over half of total
outlay.

Share of Capital Investment in g‘gsﬂtal Infrastructure
Services

Patient Amenities
& Furnishing

Diagnostic &
Imaging Equipment

IT & Digital
Systems

Building &
Civil Works

Critical Care
(icu/om)

Fig. 2: Share of Capital Investment in Hospital
Infrastructure

www.ijesat.com Page 21 of 23



ISSN No: 2250-3676

International Journal of Engineering Science and Advanced Technology (IJESAT)

6.2 Suggestions

« Adopt a phased equipment-replacement
cycle of five to seven years for diagnostic
and imaging equipment to reduce
downtime and  maintain  patient
confidence in clinical capability.

 Implement a real-time bed-management
and occupancy-tracking system to reduce
ward overcrowding during peak-demand
periods.

+ Standardise multilingual, colour-coded
wayfinding signage across hospital
campuses, given the comparatively low
satisfaction recorded for navigation and
wayfinding.

« Plan modular expansion of ICU and
operation theatre capacity to absorb
demand surges without compromising
critical-care quality.

- Integrate biomedical equipment with
hospital EHR systems to enable real-time

diagnostic data flow and reduce
administrative friction for patients.
- Establish a  dedicated biomedical

engineering response SLA for critical
equipment faults to minimise clinical and
patient-experience disruption.

7. CONCLUSION

This study examined the role of hospital
infrastructure and advanced medical
facilities in enhancing patient experience
and satisfaction across three multi-specialty
hospitals of differing infrastructure maturity.
Infrastructure emerges not as a background
operational requirement but as a visible,
strategic determinant of patient trust and
perceived care quality from the moment of
arrival.

OT/ICU facilities, diagnostic equipment
quality, and cleanliness were identified as
the strongest determinants of patient
satisfaction, confirming that patients read
tangible cues of clinical capability as proxies
for care quality. Hospitals with modernised,
digitally integrated infrastructure recorded
significantly lower avoidable delay and
higher satisfaction scores than hospitals with
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ageing  infrastructure, establishing a
measurable link between infrastructure
maturity and patient experience.

Signage, wayfinding, and waiting-area
comfort remain the weakest links in current
infrastructure, despite requiring
comparatively modest investment relative to
diagnostic and critical-care equipment.
Addressing these gaps through phased
equipment modernisation, bed-management
systems, standardised signage, and digital
integration offers a practical pathway for
hospitals to strengthen patient-centred
infrastructure.

As healthcare institutions increasingly
compete on the basis of overall patient
experience rather than clinical capability
alone, strategic and phased investment in
hospital infrastructure represents a high-
leverage lever for improving perceived
service quality, patient trust, and long-term
institutional credibility.
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