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ABSTRACT

Background: Enhanced Recovery After Surgery (ERAS) protocols constitute mul-
tidisciplinary, evidence-based perioperative care pathways aimed at optimizing
postoperative outcomes, reducing complications, and shortening hospital stay.
This study seeks to assess the level of awareness, knowledge, and implementa-
tion of ERAS protocols among healthcare professionals in a tertiary care hospital.

Methods: A cross-sectional, questionnaire-based study was conducted among
320 healthcare professionals including surgeons, anaesthesiologists, junior doc-
tors, nurses, and technicians. The validated questionnaire evaluated demographic
characteristics, awareness, knowledge, implementation practices, perceived bar-
riers, and educational needs related to ERAS protocols. Data were analyzed using
descriptive statistics and chi-square tests, with p <0.05 considered statistically
significant.

Results: Only 25.9% of participants had received formal ERAS training, and
29.7% were aware of ERAS principles, while adequate knowledge and active im-
plementation were limited to 22.5% and 14.1%, respectively. Surgeons and an-
aesthesiologists demonstrated higher awareness and practice implementation
compared to junior doctors and nursing staff (p <0.05). The most frequently ap-
plied components were preoperative counselling (41.3%) and early oral feeding
(40.3%), whereas carbohydrate loading (23.8%) and multimodal analgesia
(31.6%) were less adopted. Common barriers included lack of knowledge
(53.4%), insufficient resources (49.4%), and colleague resistance (44.4%). How-
ever, 84.4% expressed interest in receiving further ERAS training, with work-
shops being the preferred format.

Conclusion: The study reveals that while ERAS awareness exists among
healthcare providers, knowledge and implementation remain inadequate. Target-
ed multidisciplinary education, institutional support, and standardized ERAS pro-
tocols are essential to bridge the knowledge-practice gap and improve periopera-
tive patient outcomes.
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INTRODUCTION

Enhanced Recovery After Surgery (ERAS) is a multi-
modal, evidence-based perioperative care pathway de-
signed to minimize surgical stress, optimize physiologi-
cal function, and expedite postoperative recovery. Intro-
duced by Kehlet in the 1990s, the ERAS concept has
revolutionized surgical care by emphasizing patient-
centered and multidisciplinary approaches that span the
preoperative, intraoperative, and postoperative phases of
surgical management. The key principles of ERAS proto-
cols include preoperative counseling, early mobilization,
minimally invasive surgical techniques, optimal pain con-
trol, early enteral nutrition, and avoidance of prolonged
fasting. The integration of these elements results in re-
duced postoperative morbidity, shorter hospital stays,
and improved patient satisfaction.[1]

Successful implementation of ERAS protocols requires a
coordinated effort among all members of the surgical
care team including surgeons, anesthesiologists, nurses,
technicians, and other allied healthcare staff. However,
studies have consistently shown that the level of aware-
ness, knowledge, and practical implementation of ERAS
varies widely among healthcare professionals. Lack of
formal training, resistance to change from conventional
practices, and institutional barriers remain major chal-
lenges in achieving uniform ERAS adoption across
healthcare settings. This variation in understanding and
application of ERAS guidelines may limit the full realiza-
tion of its clinical and economic benefits.[2]

Although ERAS has been widely studied and implement-
ed in high-income countries, evidence from lower-
middle-income countries (LMICs) including India, re-
mains limited. Systematic reviews evaluating ERAS in
LMICs highlight the small number of implementation-
focused studies and significant heterogeneity in study
design and outcomes, underscoring the need for high-
quality, context-specific data to better understand set-
ting-specific barriers and facilitators to ERAS adop-
tion.[3] Furthermore, specialty-specific global surveys
have shown that uptake of ERAS elements is particularly
low in regions composed of LMICs, indicating a gap be-
tween guideline recommendations and real-world prac-
tice.[4] In India, although ERAS principles are increasing-
ly recognized in tertiary care institutions, their integration
into routine surgical practice remains inconsistent. Na-
tional survey data suggest a clear disparity between
awareness and actual implementation of ERAS protocols,
influenced by professional role, availability of structured
training, and institutional support systems.[5] Surgeons
and anesthesiologists generally demonstrate greater fa-
miliarity with ERAS concepts, whereas nursing and tech-
nical staff often have limited exposure, highlighting im-
portant multidisciplinary knowledge and implementation
gaps. Existing Indian studies are largely specialty-
specific or outcome-oriented and do not comprehensive-
ly evaluate provider-level awareness, perceived barriers,
and institutional constraints unique to resource-limited
settings.[6] Therefore, systematically assessing ERAS
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awareness, knowledge, implementation practices, and
perceived barriers among diverse healthcare profession-
als is a crucial first step toward designing targeted edu-
cational strategies and strengthening institutional frame-
works to support effective ERAS implementation in LMIC
contexts.[3]

This questionnaire-based study was conducted among
healthcare professionals in a tertiary care hospital to as-
sess their awareness and knowledge of ERAS protocols,
evaluate the extent of ERAS implementation in routine
clinical practice, and identify perceived barriers and edu-
cational needs influencing effective adoption of ERAS
principles. Findings from this research will provide in-
sight into current practices and inform strategies to en-
hance the dissemination and standardization of ERAS
within the hospital setting. Ultimately, improving
knowledge and compliance with ERAS principles among
healthcare professionals can significantly improve pa-
tient outcomes, reduce postoperative complications, and
contribute to more efficient utilization of healthcare re-
sources.[7]

MATERIALS AND METHODS

The present study was designed as a descriptive, cross-
sectional, questionnaire-based investigation conducted
in the Department of Surgery and its affiliated units of a
tertiary care teaching hospital. The study population
comprised healthcare professionals, including surgeons,
anesthesiologists, junior doctors, nurses, and techni-
cians working across various surgical departments. Data
were collected through a structured, pre-validated ques-
tionnaire administered in both printed and digital for-
mats, with participation being entirely voluntary. The
study was conducted over a four-month period from
June to September 2025. Ethical clearance was obtained
from the Institutional Ethics Committee (No.
IEC/GMCK/38 dated 28/05/2025) prior to commence-
ment of the study.

Sample Size: A total of 320 healthcare professionals
were enrolled using convenience sampling.

Inclusion Criteria: Healthcare professionals (surgeons,
anesthesiologists, junior doctors, nurses, and techni-
cians) involved in perioperative patient care and willing
to provide informed consent and complete the question-
naire were included in the study.

Exclusion Criteria: Administrative staff or personnel not
directly involved in patient care were excluded. Incom-
plete or inconsistent questionnaire responses (Ques-
tionnaires with substantial missing data or internally in-
consistent responses were excluded during data clean-
ing. Inconsistency was defined as discordant responses
to related items or invalid multiple selections in single-
choice questions. Total of 30 responses were excluded).

Procedure and Methodology: After obtaining ethical
committee approval, a structured questionnaire was de-
veloped and validated by subject experts. Healthcare
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professionals were divided into 2 groups. Group A in-
cludes surgeon and anaesthesiologist and Group B in-
cludes other cadres (junior doctors, nurses, technicians)
The questionnaire was developed after a review of rele-
vant literature on ERAS awareness and implementation
studies and underwent content validation by a panel of
subject experts. Face and content validity were assessed
to ensure clarity, relevance, and comprehensiveness of
the items. A pilot study was conducted prior to the main
survey on participants who were not included in the final
analysis to test feasibility and comprehension, and nec-
essary modifications were made accordingly. Internal
consistency reliability was assessed during pilot testing,
and the questionnaire demonstrated acceptable con-
sistency for exploratory survey research. The question-
naire comprised sections on:

Demographic details - profession, specialization, and
years of experience.

Awareness - familiarity with the concept of ERAS,
source of knowledge, and formal training.

Knowledge - identification of ERAS components, such
as preoperative counseling, early mobilization, and min-
imal invasive techniques.

Implementation and barriers - degree of involvement in
ERAS application and perceived challenges (e.g., lack of
knowledge, resistance from colleagues, or resource limi-
tations).

Perceptions and educational needs - belief in ERAS
benefits and interest in further training through work-
shops or seminars.

Questionnaires: The questionnaire was distributed both
electronically (via institutional email) and manually. Re-
sponses were collected anonymously to ensure unbi-
ased feedback.

Sample Processing: Completed questionnaires were re-
viewed for completeness and accuracy. Data were com-
piled, coded, and entered into MS Excel for analysis.

Statistical Methods: Descriptive statistics were applied
using SPSS version 26.0. Categorical data such as

Table 1: Overall cohort profile of the participants (n = 320)
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awareness and implementation rates were expressed as
frequencies and percentages. Comparative analysis be-
tween professional categories was done using the Chi-
square test, with p <0.05 considered statistically signifi-
cant.

Data Collection: Of the 350 questionnaires distributed,
320 valid responses were received, yielding a response
rate of approximately 91%. The data were stratified by
professional category to assess intergroup variations.
Anonymized results were used solely for academic anal-
ysis and publication purposes.

RESULTS

The study included 320 healthcare professionals with an
average professional experience of 7.4 + 5.8 years. Only
25.9% (95% Cl 21.4-31.0) of participants reported hav-
ing received formal training in ERAS protocols, which
was significantly lower than the expected 50% bench-
mark (p <0.001). Institutional implementation of ERAS
protocols was present in 43.4% (38.1-48.8) of workplac-
es (p = 0.019). Overall awareness of ERAS was limited
to 29.7% (24.9-34.9) of respondents (p <0.001), while
adequate theoretical knowledge was noted in 22.5%
(18.3-27.4) (p <0.001). Only 14.1% (10.7-18.3) reported
routinely implementing ERAS components in daily prac-
tice (p <0.001) (table 1).

Comparison across cadres demonstrated significant dif-
ferences in ERAS understanding and utilization. Aware-
ness was highest among anaesthesiologists (40.0%) and
surgeons (38.7%), followed by junior doctors (30.5%)
and nurses/technicians (20.0%) (p = 0.024). A similar
trend was observed for adequate knowledge - 36.7% of
anaesthesiologists and 30.7% of surgeons showed
sound knowledge compared with 20.0% of junior doc-
tors and 15.5% of nursing/technical staff (p = 0.020).
Implementation levels mirrored these gradients, being
most pronounced among anaesthesiologists (30.0%) and
surgeons (25.3%), while junior doctors (5.7%) and nurs-
es/technicians (10.0%) lagged considerably behind (p
<0.001) (table 2).

Measure n/ Mean % | SD 95% ClI p-value

Age (years), Mean (SD) 42.85 10.16 - -

Years in profession, Mean (SD) 7.4 5.8 - -

Any prior formal ERAS training (Yes) 83 25.9% 21.4%-31.0% <0.001

ERAS in workplace (Yes) 139 43.4% 38.1%-48.8% 0.019

Awareness of ERAS (Yes) 95 29.7% 24.9%-34.9% <0.001

Adequate knowledge of ERAS (Yes) 72 22.5% 18.3%-27.4% <0.001

Active implementation of ERAS (Yes) 45 14.1% 10.7%-18.3% <0.001

Table 2: Awareness and knowledge of professional cadre (n = 320)

Outcome Nurses/Tech Junior doctors Surgeons Anesthesiologists p-value
(n=110) N (%) (n=105) N (%) (n=75) N (%) (n=30) N (%)

Awareness (Yes) 22 (20.0) 32 (30.5) 29 (38.7) 12 (40.0) 0.024

Adequate knowledge (Yes) 17 (15.5) 21 (20.0) 23 (30.7) 11 (36.7) 0.020

Active implementation (Yes) 11 (10.0) 6 (5.7) 19 (25.3) 9 (30.0) <0.001
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Table 3: Extent of implementation of ERAS components (overall and by clinician group) (n=320)

Group A Group B
ERAS component (Often/Always) Overall yes n (%) [95% CI] yesino yesino p-value
Preoperative counselling 132 (41.3%) [36.0-46.7] 56 /105 76/215 0.002
No prolonged fasting (<2 h clears) 108 (33.8%) [28.8-39.1] 38 /105 70/215 0.52
Preop carbohydrate drink (2-3 h) 76 (23.8%) [19.4-28.7] 317105 45/215 0.090
Multimodal/opioid-sparing analgesia 101 (31.6%) [26.7-36.8] 44 /105 571215 0.005
Early mobilization (POD 0-1) 115 (35.9%) [30.9-41.3] 39/105 7617215 0.75
Early oral intake (<24 h) 129 (40.3%) [35.1-45.8] 52/105 77171215 0.019
Table 4: Reported barriers for effective ERAS adoption (n = 320)
Barrier Overall n (%) [95% Cl] Group Ayes / no Group B yes / no p-value
Lack of knowledge 171 (53.4%) [48.0-58.8] 417105 130/215 <0.001
Resistance from colleagues 142 (44.4%) [39.0-49.9] 38/105 104 /215 0.039
Insufficient resources 158 (49.4%) [44.0-54.8] 43 /105 115/215 0.035
Time constraints 117 (36.6%) [31.5-41.9] 49/105 68/215 0.009
Unclear/fragmented protocols 133 (41.6%) [36.3-47.0] 35/105 98 /215 0.037
Few/no regular MDT meetings 121 (37.8%) [32.7-43.2] 29 /105 92 /215 0.009
Table 5: Educational needs and preferred formats (n = 320)
Item Overall n (%) [95% CI] p-value
Wants ERAS training (any format) 270 (84.4%) [80.0-87.9] <0.001
Workshops 201 (62.8%) [57.4-67.9] <0.001
Seminars 143 (44.7%) [39.3-50.2] 0.057
Online self-paced modules 167 (52.2%) [46.7-57.6] 0.434
Pocket guidelines/cards 118 (36.9%) [31.8-42.3] <0.001
Audit & feedback mentorship 96 (30.0%) [25.2-35.2] <0.001

When assessing specific ERAS elements, the frequency
of consistent application remained low to moderate. The
most frequently practiced components were preopera-
tive counselling (41.3%) and early oral feeding within 24
hours (40.3%), while avoidance of prolonged fasting
(33.8%), early mobilization (35.9%), and multimodal or
opioid-sparing analgesia (31.6%) were reported less
consistently. Preoperative carbohydrate loading was the
least implemented element at 23.8%. Group compari-
sons revealed that surgeons and anaesthesiologists
(Group A) were significantly more compliant than other
cadres (Group B) for preoperative counselling (p =
0.002), multimodal analgesia (p = 0.005), and early oral
feeding (p = 0.019) (table 3).

Among perceived barriers to ERAS implementation, lack
of knowledge (53.4%), insufficient resources (49.4%),
and resistance from colleagues (44.4%) were the most
frequently cited. Time constraints (36.6%), unclear or
fragmented protocols (41.6%), and lack of regular multi-
disciplinary team (MDT) meetings (37.8%) were also
common. Statistically, Group A professionals reported
significantly fewer issues with knowledge deficits, re-
sistance, and resource shortages (p < 0.05), while time-
related challenges were higher in this group (p< 0.009)
(table 4).

Regarding educational preferences, an overwhelming
84.4% (80.0-87.9) of participants expressed willingness
to receive ERAS training (p <0.001). Workshops (62.8%)
were the most preferred format, followed by online
modules (52.2%) and seminars (44.7%), whereas pocket
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guideline cards (36.9%) and audit-feedback mentorship
(30.0%) received less preference (table 5).

DISCUSSION

In this 320-participant cohort, formal ERAS training
(25.9%), self-reported awareness (29.7%), adequate
knowledge (22.5%), and routine implementation (14.1%)
were all substantially below a 50% benchmark (Table 1).
Similar deficits in training exposure and awareness have
been consistently reported across institutions where
ERAS programs are in early phases of adoption curve or
lack structured institutional support [8,9]. Contemporary
literature emphasizes that despite strong evidence sup-
porting ERAS, translation into routine practice remains
inconsistent, particularly in resource-limited settings
[10]. Mixed methods and survey-based evidences identi-
fy training deficits, resource constraints, and cultural re-
sistance to change as major barriers to implement ERAS
protocols, similar to our findings in Table 4 (knowledge
deficits 53.4%, insufficient resources 49.4%, and collegi-
al resistance 44.4%). Large-scale implementation stud-
ies highlight that the convergence of institutional re-
sources, provider knowledge, leadership engagement,
and multidisciplinary buy-in” is central to effective ERAS
translation [11,12]. Without these foundational elements,
ERAS adoption tends to remain fragmented and clini-
cian-dependent rather than protocol-driven.

Cadre-wise gradients as depicted in Table 2, showed an-
aesthesiologists and surgeons lead in ERAS awareness
and knowledge (=30-40%) and, more importantly, in ac-
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tive implementation (30.0% and 25.3% respectively),
while junior doctors and nurses/technicians show sub-
stantially lower engagement (=~6-10%). Comparable ca-
dre differentials have been described in nurse-focused
knowledge, attitude and practice studies, where baseline
awareness and attitudes toward ERAS are generally ac-
ceptable, yet translation into consistent bedside practice
remains limited in the absence of structured empower-
ment and clear institutional protocols. These observa-
tions underscore the necessity of cadre-tailored educa-
tion and shared governance mechanisms that enable
bedside teams not merely to be informed, but to actively
operationalize ERAS elements in routine practice [13].

Granular component uptake shown in Table 3 is con-
sistent with the qualitative findings of Wang D et al,
which further clarifies the practice gap [14]. Compo-
nents with lower logistical friction and high face validity
like preoperative counseling (41.3%) and early oral intake
<24 h (40.3%), were adopted more often, while “sys-
tem-dependent” items (multimodal/opioid-sparing anal-
gesia 31.6%; carbohydrate drinks 23.8%; avoidance of
prolonged fasting 33.8%) lagged behind. Similar trends
have been documented in qualitative and multicenter
studies, which identify protocol complexity, workflow
disruption, and interdepartmental coordination as key
limiting factors [14,12]. Notably, low uptake of multi-
modal analgesia persists despite robust guideline en-
dorsement and growing anaesthesia-led evidence sup-
porting opioid-sparing strategies within ERAS pathways
[15].

Two elements deserve specific comment. First, preoper-
ative carbohydrate loading showed the lowest compli-
ance (23.8%), consistent with reports citing entrenched
fasting traditions, supply limitations, and uncertainty re-
garding patient selection as persistent barriers [16,10].
Likewise, avoidance of prolonged fasting achieved only
modest uptake, highlighting the need for institutional
policy revisions and standardized preoperative check-
lists. Updated ERAS Society guidelines continue to em-
phasize both practices as high-impact, evidence-based
interventions linked to improved metabolic stability and
faster recovery, making them ideal targets for early-
quality-improvement initiatives [17].

Barrier profiling (Table 4) revealed that lack of
knowledge, insufficient resources, unclear protocols, and
suboptimal multidisciplinary coordination were common
across cadres. Similar barrier constellations have been
described in LMIC-focused systematic reviews, which
advocate phased ERAS implementation, locally adapted
care bundles, and oversight by a dedicated ERAS com-
mittee to enhance sustainability [3,12]. Surgeons and
anaesthesiologists reported fewer knowledge and re-
source barriers but greater time constraints, reflecting
role-specific workload pressures- a pattern also de-
scribed in global implementation analyses [11].

The educational demand identified in this study was
substantial, with 84.4%of participants expressing interest
in ERAS training (Table 5). Workshops were the pre-
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ferred format, followed by online modules, aligning with
evidence that blended, education-driven ERAS implanta-
tion strategies significantly improve protocol compliance
and clinical outcomes [18]. International experience
suggests that integrating such training with audit-
feedback mechanisms, standardized order sets, and
regular MDT meetings accelerates adoption and normal-
izes ERAS practices across instituions [19,20].

LIMITATIONS

Reliance on self-administered questionnaires may have
introduced response bias or overestimation of
knowledge and practice levels.

The study design assessed awareness and practices at a
single time point, without evaluating temporal improve-
ments or intervention effects.

Although sample distribution included various cadres,
the smaller number of anaesthesiologists compared to
nurses and junior doctors could have influenced com-
parative outcomes.

The study did not include observational audits or out-
come-based metrics to validate the actual implementa-
tion of ERAS components in practice.

The use of convenience sampling and conduct of the
study in a single tertiary care institution may limit exter-
nal validity and generalization of the findings to other
healthcare settings.

CONCLUSION

The present questionnaire-based study among 320
healthcare professionals highlights a significant gap be-
tween awareness and actual implementation of ERAS
protocols in a tertiary care hospital. Although a moderate
proportion of respondents were aware of ERAS princi-
ples, only a minority demonstrated adequate knowledge
or incorporated these protocols routinely into clinical
practice. Surgeons and anaesthesiologists exhibited
higher levels of familiarity and adherence compared to
nurses and junior doctors, indicating the influence of
role-specific exposure and training. Major barriers in-
cluded lack of formal education, inadequate institutional
resources, and insufficient multidisciplinary coordination.
These findings underscore the urgent need for struc-
tured ERAS training programs, interprofessional collabo-
ration, and hospital-level policy support to promote
standardized perioperative care and optimize patient out-
comes.
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