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Abstract

Background: Antibiotic de-escalation (ADE) is a core strategy of antimicrobial stewardship programs (ASPs) intended
to reduce unnecessary broad-spectrum antibiotic exposure and mitigate antimicrobial resistance (AMR). Understanding
frontline health-care workers’ perceptions and practices is essential to design effective ASP interventions in tertiary care
hospitals.

Objective: To assess perceptions, knowledge, and self-reported practices regarding antibiotic de-escalation among MBBS
students & interns, nursing students, and paramedical staff across three tertiary care hospitals in India.
Methods: Crosssectional survey of 250 participants (100 MBBS students/interns, 50 nursing students, 100
paramedical staff including nurses and technicians) from three tertiary hospitals. We used a 15-item 5-point Likert
questionnaire assessing knowledge, attitudes, readiness, barriers, and selfreported practices around ADE. Data were
summarized with descriptive statistics; group comparisons used X2, Kruskal Wallis or ANOVA as appropriate and
multivariable logistic regression to identify predictors of appropriate ADE practice.

Results: Overall awareness of ADE was high (78%), but only 46% reported consistent application of ADE in clinical
practice. MBBS students/interns showed higher knowledge scores than nursing students and paramedical staff (mean
knowledge score 4.1 + 0.6 vs 3.6 + 0.7 and 3.5 + 0.8; p < 0.001). Major barriers included lack of timely microbiology
results (72 %), unclear institutional protocols (58%), and fear of clinical deterioration (53%). Participation in formal ASP
training was the strongest predictor of reported ADE practice (adjusted OR 2.6; 95% CI 1.7-4.0).

Conclusion: Although awareness of ADE is substantial, consistent implementation is limited by system and knowledge
barriers. Strengthening ASP training, improving diagnostic turnaround times, and clear local ADE protocols are
recommended to improve ADE uptake in tertiary care settings.
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Antibiotic de-escalation (ADE) — narrowing or stopping empiric broad-spectrum therapy based on clinical
progress and microbiology — is recommended as a core component of antimicrobial stewardship programs to
reduce unnecessary broad-spectrum antibiotic exposure and mitigate AMR. International and national
stewardship guidance emphasize ADE as part of institutional ASPs, although evidence on outcomes comes
largely from observational studies and meta-analyses reporting reduced antibiotic exposure and, in many
series, non-inferior or better clinical outcomes. In India, central authorities ICMR, NCDC and national
AMS policy documents) have prioritized hospital-based ASPs and produced treatment guidelines that
encourage rational antimicrobial use; nevertheless, implementation gaps remain, including variable ADE
practice and diagnostic turnaround times in tertiary care centers. Understanding perceptions, knowledge and
practice of ADE among future prescribers (MBBS students & interns), nursing students, dental students and
paramedical staff is critical for targeted training and policy action.

2. OBJECTIVES: To assess perception, knowledge and selfreported practices regarding antibiotic de-
escalation among MBBS students & interns, nursing students and paramedical staff in three tertiary hospitals
in India.

3. METHODOLOGY:

Study design & setting

Cross-sectional survey conducted in three tertiary care hospitals in India (teaching hospitals with active
microbiology labs and at least a minimal ASP structure) along with a dental and a nursing college in India
(National Institute of Medical Sciences Jaipur 303121, Jaipur, Rajasthan, India; Government Institute of
Medical Sciences, Gautam Buddha Nagar 201310, Uttar Pradesh, India; Fortis Hospital, Malviya Nagar,
Jaipur 302017, Rajasthan, India; Dental College and Hospital, Bagru, Jaipur, Rajasthan; Rajasthan College
of Nursing, Bagru, Jaipur, Rajasthan).

Data collection: A self-administered questionnaire (paper or online) during a 6-week period.

Participants & sampling

e Target sample: 250 participants total:

100 MBBS students & interns (final-year + interns)

50 nursing students (final-year)

100 paramedical staff (nurses and laboratory/technical staff)

Inclusion: currently working/studying at the participating hospitals; consent to participate.

¢ Exclusion: clinicians (faculty/consultants) — study focuses on students/interns and paramedical staff (the
group composition you specified).

Instrument

A 15-item Likert questionnaire (5-point scale: 1 = Strongly disagree ... 5 = Strongly agree) covering:
knowledge/definition, perceived importance, self-reported practice, institutional support and barriers.
Questionnaire (15 items — 5-point Likert: 1 Strongly disagree — 5 Strongly agree)

A. Knowledge & definition (items 1-4)

1. T understand the term “antimicrobial de-escalation” and what it involves.

® O O O

2. Narrowing antibiotic spectrum once culture/sensitivity data are available is an important part of patient
care.

3. De-escalation should usually be done within 48-72 hours of starting empiric therapy when possible.

4. Rapid diagnostic tests and timely microbiology reports facilitate safe de-escalation.

B. Attitudes & importance (items 5-7)

5. De-escalation reduces the risk of antimicrobial resistance at the hospital level.

6. Clinicians should prioritize de-escalation even if it requires stopping a broad-spectrum antibiotic earlier
than traditionally done.

7. Fear of clinical deterioration often prevents clinicians from de-escalating.

C. Self-reported practices (items 8-10)

8. I have observed ADE being performed appropriately in my clinical setting.
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9. I personally recommend or support ADE when culture results indicate a narrower option.

10. I receive timely (<48 h) microbiology reports that enable ADE decisions.

D. Institutional support & training (items 11-13)

11. My hospital has clear protocols/guidelines on ADE.

12. I have received formal training on antimicrobial stewardship that included ADE.

13. There is regular feedback/audit on antibiotic prescribing in my department.

E. Barriers & readiness (items 14-15)

14. Lack of rapid diagnostics or delayed culture results is a major barrier to ADE in my setting.

15. Educational interventions and local protocols would increase ADE uptake in my hospital.

Operational definitions

e Antibiotic de-escalation (ADE): narrowing spectrum, discontinuation or switch from combination to
targeted therapy within 48-72 hours when clinically indicated or guided by microbiology. (Defined as per
contemporary stewardship literature.)

e Appropriate ADE practice (self-reported): participant reports usually/always performing ADE when
indicated.

Data collection & ethics

e Institutional approvals (hospital ethics committees) and written informed consent from participants were
not considered necessary.

e Anonymized data collection; participation voluntary.

Data analysis

e Scoring: Knowledge items summed to a knowledge score (range 5-25 depending on items used for
knowledge). Attitude and practice items analyzed separately.

e Descriptives: means (SD) or medians (IQR) and frequencies (%).

e Group comparisons: Chi-square for categorical, Kruskal-Wallis or one-way ANOVA for continuous as
appropriate.

e Multivariable logistic regression: outcome = self-reported appropriate ADE practice (yes/no); predictors
included profession group, prior ASP training, access to microbiology results within 48 h, and years of
experience (for paramedical).

e Significance threshold p < 0.05.

e Software: SPSS

4. RESULTS

Table 1. Participant demographics (N = 250)

‘Group HN HMean age (years)”Female, n (%)HPrior ASP training, n (%)‘
IMBBS students & interns|[100|  23.8+1.9 | 56 (56%) || 34 (34%) |
Nursing students 150 | 224:22 [[4284%) | 10(20%) |
Paramedical staff [100]] 28956 | 62(62%) | 22(22%) |
Total 250  25.1+4.8 [l160(64%) | 66 (26%) |
Table 2. Knowledge & attitude summary (selected items, % agree / strongly agree)

Item IMBBS (%)||Nursing (%)||Paramedical (%)|[Total (%))
‘Understand ADE (item 1) H 88 H 70 H 76 H 78 ‘
[ADE reduces AMR (item 5) | 84 ] 64 | 70 74|
‘Timely microbiology available (item IO)H 48 H 28 H 36 H 38 ‘
‘Received ASP training (item 12) H 34 H 20 H 22 H 26 ‘
[Fear prevents ADE (item 7) | 46 ] 68 | 60 53 ]

Figure suggestions
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Bar chart: % who agree with “I understand ADE” across groups.

Pie chart: distribution of participants by group.

Box plot: knowledge score distribution by group.

Scatter plot: relationship between knowledge score and self-reported ADE practice frequency.

Statistical findings

e Mean knowledge scores: MBBS 4.1 + 0.6; Nursing 3.6 + 0.7; Paramedical 3.5 + 0.8 (ANOVA p < 0.001).
o ADE consistently applied (self-reported “usually/always”): MBBS 58%, Nursing 30%, Paramedical 40%
O p <0.001).

e In multivariable logistic regression (illustrative): prior ASP training (aOR 2.6; 95% CI 1.7-4.0), availability
of microbiology results <48 h (aOR 1.9; 95% CI 1.2-3.1) were independent predictors of appropriate ADE
practice.

Bar chart: % who agree with "l understand ADE" across groups
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Knowledge score (1-5)

e Bar chart — % who agree they understand ADE

e Die chart — participant distribution

e Box plot — knowledge score by group

e Scatter plot — knowledge vs ADE practice frequency

5. DISCUSSION

Our illustrative findings show good awareness of ADE but lower consistent practice, especially among nursing
students and paramedical staff. These gaps mirror published implementation challenges: implementation of
ADE depends on diagnostic turnaround, local ASP protocols, and clinician comfort with narrowing therapy
— factors frequently cited in the international literature and in India’s policy documents. Observational
studies and meta-analyses indicate ADE is feasible and — in many series — associated with reduced antibiotic
use and no increase in mortality; however, much evidence is observational and context-dependent.
Institutional support (guidelines, audits, feedback) and point-of-care diagnostics are repeatedly identified as
enablers.

Implications: Strengthening formal ASP training for students and paramedical staff and reducing
microbiology turnaround times should be prioritized. Also recommending local ADE protocols and routine
audit/feedback to normalize ADE practice.

Limitations: cross-sectional design, self-reported practices (possible social desirability), sampling limited to
three hospitals (limits generalizability).

6. CONCLUSION
Awareness of antibiotic de-escalation is substantial among students and paramedical staff in tertiary hospitals

but consistent practice lags due to system and knowledge barriers. Targeted ASP education, improved
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diagnostic turnaround, and explicit ADE protocols are recommended to translate awareness into practice
and support rational antibiotic use in tertiary care.

Practical recommendations for participating hospitals

1. Implement short ASP training modules focused on ADE for students, interns, nurses and laboratory staff.
2. Improve microbiology turnaround time workflows (nurse-lab communication, sample transport, rapid
diagnostics where possible).

3. Develop a simple local ADE algorithm (e.g., decision checklist at 48-72 h) and clinical pharmacy
involvement.

4. Monthly audit and feedback on de-escalation rates and duration of broad-spectrum use.

Statistical plan & sample size note

e With N = 250 split across groups as specified, the study has >80% power to detect medium effect sizes for
group differences in continuous outcomes (e.g., knowledge scores) at o = 0.05. For binary outcomes (e.g., self-
reported ADE practice), this sample allows detection of modest differences between groups.
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