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ABSTRACT

Background: Antimicrobial resistance (AMR) is escalating in India, where almost 5
billion defined daily doses of systemic antibiotics were consumed in 2019 and over half
belonged to the WHO “Watch” class . Primary-health-care physicians are the gatekeepers
of antibiotic exposure, yet evidence on the determinants of their prescribing, particularly in

the private sector, remains scarce.

Objectives: This study assessed (i) the enablers and barriers to rational antibiotic
prescribing among primary-care physicians in Thiruvananthapuram district, Kerala, and
(i1) the extent to which prescriptions conformed to national and international stewardship

norms .

Methods: A quantitative, cross-sectional survey was conducted in January—February 2025.
Using stratified random sampling, 161 physicians (95 private, 66 public) were approached;
145 participated (response = 90%). Concurrently, 300 exit-prescriptions (150 per sector)
were audited using the NHSRC indicators and WHO AWaRe classification. Data were
captured on Open Data Kit and analysed in R 4.4.1. Descriptive statistics summarised
practices; bivariate tests and multivariable logistic regression identified factors associated

with Standard Treatment Guideline (STG) use, non-generic preference and other outcomes

Results: Although 59 % of physicians reported using an STG, only 36 % always adhered
to it. STG use was significantly lower in private facilities (48 %) than in public facilities
(76 %; p <0.001), an effect that persisted after adjustment (AOR 3.23 for non-use in private
sector) . Initial antibiotic choice was guided by personal clinical experience for 65 % of

physicians; patient-symptom—driven follow-up was also more common in the private sector

Xi



(OR 0.41 for symptom-based follow-up vs. culture-guided; p = 0.025) . Prescription audit
showed better documentation, generic naming (64 % vs. 13 %) and legibility (98 % vs. 80
%) in the public sector, but a higher mean drug count (5.0 vs. 4.3). Watch-class antibiotics
constituted 45 % of private-sector and 38 % of public-sector prescriptions, exceeding WHO
targets . Logistic models identified moderate outpatient load (20-50 patients/day) and

private ownership as independent predictors of non-guideline, brand-oriented prescribing .

Conclusions: High AMR awareness has not translated into uniform stewardship. Private
facilities, facing diagnostic constraints and commercial pressures, rely more on empirical
and branded therapies, whereas public facilities display better guideline compliance but
greater polypharmacy. Strengthening primary-care stewardship in Kerala requires
mandatory STG enforcement, incentives for generic prescribing, expanded point-of-care
diagnostics, targeted continuing education for early-career doctors, and patient-centred
communication to temper antibiotic demand. These measures align with India’s draft NAP-

AMR 2.0 and are critical to curbing community-level resistance.

Xii



CHAPTER 1

INTRODUCTION
1.1 BACKGROUND

Antimicrobial resistance (AMR) is a major worldwide public health threat and accounts for
an estimated 700,000 deaths/year; it could lead to 10 million deaths/year by 2050 if not
tackled. It happens when microorganisms such as bacteria, viruses, fungi and parasites
change in ways that render the medications used to cure the infections they cause
ineffective. This resistance makes treatment of routine infections more difficult, raises the
risk of disease spread, and has led to higher medical costs and death rates (Antimicrobial

resistance: global report on surveillance, 2014).

AMR is considered one of the most serious global health threats and, therefore, considered
one of the top priorities of the World Health Organization (WHO). The World Health
Organisation (WHO) also emphasizes the importance of promoting integrated AMR
containment programmes for more rational antibiotic use, as well as efforts to tackle AMR
development in low and middle income countries (LMICs) where the burden of AMR is

disproportionately high (Antimicrobial resistance: global report on surveillance, 2014).

The economic consequences are significant; AMR could lead to annual global economic
losses of up to $3.4 trillion by 2030 as a result of rising healthcare expenditure and
productivity loss(Jonas et al., 2017). The emergence of multidrug-resistant bacteria, or so-
called "superbugs," presents a significant challenge. These pathogens can be resistant to
standard treatments, contributing to longer hospital stays and higher death rates. For
example, drug-resistant infections are believed to have killed more than 1.27 million people

every year (Murray et al., 2022).



It is essential that antibiotics are used appropriately and that they are not overused in
healthcare settings. Inappropriate use in the form of overprescription, incomplete antibiotic
courses, OTC sales, self-medication with antibiotics, and poor infection control are some
of the common causes of this trend. Rationally used antibiotics are essential to the
successful treatment of infections, prevention of adverse events associated with excess or
inappropriate antibiotic use, and efforts to reduce the development of antibiotic-resistant
organisms (CDC, 2025). Antibiotics are often prescribed unnecessarily for viral infections
or without proper diagnostic testing, leading to excess consumption (Gottlieb and Nimmo,
2011). Many patients do not finish their antibiotic treatment, which means living bacteria
can adjust and become resistant (ReAct, 2016). In many countries, especially in LMICs,
antibiotics can be bought without a prescription and are, therefore, overused. Hygiene and

sanitation in medical settings can also inhibit the spread of resistant strains among patients

(Walsh et al., 2023)(Africa Renewal, 2022c¢).

A multidisciplinary approach is needed in the battle against AMR, including improved
stewardship of antibiotics in health care facilities, provision of a more regulatory
framework for antibiotic usage in agriculture, better public awareness, and global
surveillance and global response to resistance patterns. The interconnectedness of global
health systems highlights the need for holistic prevention strategies that address the health
of humans, animals, and the environment, increasingly known as “One Health” (Walsh et

al., 2023).



CHAPTER 2

Literature Review

2.1 Importance of Rational Prescribing

The concept of rational drug use was originally formulated by the WHO at the Nairobi
Conference in 1985. It explains that patients should receive medications that are
appropriate to their condition, in doses that meet their own individual requirements for an
adequate time, and at the lowest cost to the patient (Nairobi), 1987). Nearly forty years
from then, irrational antibiotic use is still prevalent. In the United States, one in three
outpatient antibiotic prescriptions is estimated to be unnecessary (CDC, 2024), while global
surveillance reveals up to half of all medicines to be misused. The inappropriate prescribing
has three main repercussions. Clinically, it exposes patients to preventable adverse drug
reactions (ADRs) and failure of treatment. (Karimi et al., 2023) revealed that ADRs to
antibiotics were associated with a median increase in hospital stay of 3.5 days, with the cost
of care increasing significantly. Economically, irrational use is a significant reminder of its
potential cost on health care budgets and household expenditure. This is a matter of concern
in low and middle-income countries where out-of-pocket expenditure predominates
(Fazaludeen Koya et al., 2022a). Public-health consequences are embodied in the emerging
urgency of antimicrobial resistance (AMR). Widespread use of antibiotics selects for
resistant strains, fuelling a vicious cycle of therapeutic escalation and increased mortality
(Implementing the global action plan on antimicrobial resistance: first quadripartite

biennial report, 2024).

Rational antibiotic therapy is predicated on a set of 5 evidence-based principles: 1) Strong
differentiation of bacterial vs. viral illness, 2) Selection informed by local susceptibility
patterns and the AWaRe framework, 3) Dose adjustment for age, weight, and renal function,

4) Shortest effective duration, and 5) Review early with de-escalation if possible (The



WHO AWaRe (Access, Watch, Reserve) antibiotic book, 2022). Adherence to these
principles yields better clinical outcomes, lower ADRs, and slows the occurrence of
resistance.

2.2 Role of primary health care facilities

Primary healthcare facilities are the first point of contact for patients in India, and often
their sole source of care, with much of the community's antibiotic exposure coming from
them. It is indicated that around 80 percentage of all antibiotic prescriptions are given in
primary care (Hay, 2019). In Indian PHCs, prescribers see 60—100 patients/day, have
restricted diagnostic availability, and sporadic supervision in conditions that increase
diagnostic uncertainty and encourage empirical prescribing (Mukherjee et al., 2024). Data
from the United Kingdom indicate that focused stewardship interventions in primary care
(audit-and-feedback letters, delayed prescriptions, and point-of-care C-reactive-protein
testing) can cut community-based prescribing by 10-15 percentage without harm to
patients (Hay, 2019). Adopting models like these for Indian settings is inevitable
considering the AMR targets.

2.3 Antibiotic prescribing trends in India

In India, approximately 5,071 million defined daily doses (DDDs) of systemic antibiotics
were consumed in 2019, which had the highest absolute volume in the world by far. 54.9
percentage of the volume was classified as “Watch” agents, which suggested that a high
proportion of the antibiotics were broad-spectrum drugs with potential resistance
(Fazaludeen Koya et al., 2022). There is an increasing disparity between states as revealed
by time series analysis. Some states have been efficient in implementing more rational
prescribing, and others, in contrast, escalated total consumption and the use of irrational
fixed—dose combinations. The private sector holds more influence at 90 % of outpatient

antibiotic sales, yet surveillance is largely biased towards the public sector (Fazaludeen



Koya et al., 2022). Prescribing is also influenced by socio-cultural factors like patients’
high demand for quick cure, over-the-counter dispensing, as well as aggressive
pharmaceutical promotion (Mukherjee et al., 2024).

2.4 Enablers of rational antibiotic prescribing

Availability of Standard Treatment Guidelines (STG) is key to rational prescribing
(Gopalakrishnan et al., 2014). Continued Medical Education further reinforces this.
(Nabidda et al., 2023) demonstrated improvement in prescriber knowledge and confidence
following structured AMR workshops. Supportive supervision via audit-and-feedback
loops has achieved relative reductions of up to 15 % in inappropriate prescribing,
particularly if baseline usage is high (Ivers et al., 2012). Diagnostic enablers, including
point-of-care tests, reduce empirical antibiotic utilization by half for respiratory infections
and are cost-effective to scale up in PHCs (Aabenhus et al., 2014). At the policy level,
India’s National Action Plan on AMR (NAP-AMR 2017-21) facilitated an enabling
environment by integrating stewardship requirements in National health programmes and
by catalysing State action plans. The draft NAP-AMR 2.0 intends to enlarge these mandates
to the Primary Health Care (PHC) tier. (Compiled-report-of-National-Expert-
Consultations-for-developing-National-Action-Plan-on-Antimicrobial-Resistance-2.0.pdf,
2024.).

2.5 Barriers to rational antibiotic prescribing

The most significant driver of precautionary prescribing is diagnostic uncertainty (CSIRO
PUBLISHING | Australian Health Review, 2021). When laboratory confirmation is not
available, clinicians often deploy broad-spectrum agents ‘just in case’. Patient demand,
which is commonly driven by previous experience, as well as cultural beliefs of rapid cures,
adds further pressure, particularly on less experienced doctors. They have less time to

consult, negotiate, and manage expectations (Laka et al., 2022). Structural obstacles



comprise high workload at the patient level, shortage of personnel, shortage of Access-
group medicines, and the dominance of pharmaceutical marketing, driving prescribers
towards the use of expensive Watch and Reserve medications. (Mukherjee et al., 2024).
2.6 Assessment methods for rational antibiotic prescribing

WHO’s core drug-use indicators offer a standardized, cross-sectional summary of
prescribing, patient care, and facility performance (WHO & INRUD, 1993)(Vaccines,
1993). Prescription audit studies build on this by assessing legibility, completeness, and
adherence to STGs. These are especially useful for formative feedback in PHCs without
electronic medical records. Quantitative consumption surveillance uses the Daily Drug
Dose (DDD)/1,000 population/day and the AWaRe categories to monitor Access-Watch-
Reserve ratios. Behavioural determinants of prescribing practice are elucidated in
qualitative and mixed-methods studies (Borek et al., 2020a).

2.7 Impact of irrational antibiotic use in primary care

Community-level overuse fuels resistance in commensals with epidemic potential, such as
fluoroquinolone-resistant Escherichia coli, which in turn amplifies treatment failures and
referrals to higher-level facilities (Cao et al., 2023). Adverse drug reactions (ADRs) related
to antibiotics comprise up to 7 % of all hospital admissions and further burden the health
system already weighted toward out-of-pocket spending.(van Staa et al., 2024)
(Pirmohamed et al., 2004). When first-line Access agents are no longer effective;
households are compelled to buy costly Reserve drugs, which compound existing
disparities in healthcare.

2.8 Anti-microbial use policy and regulation in India

The laws and regulations guided primarily by Schedule H and H1 make it mandatory to
sell certain antimicrobials only with a prescription and ensure documenting antimicrobials

in the sales registers. National List of Essential Medicines (NLEM 2022) aligns with the



WHO AWaRe framework to encourage Access to drugs and prescribe rational
combinations. Susceptibility surveillance is facilitated by the Indian Council of Medical
Research (ICMR), and pharmacovigilance and licensing are overseen by the Central Drugs
Standard Control Organisation (CDSCO). The updated NAP-AMR 2.0 under development
aims to include Access/Watch ratio and AWaRe-adjusted DDDs in India’s Health
Management Information System (HMIS), thereby bringing accountability down to the

PHC level. (MoHFW, 2024).

2.9 Rationale

Facilities offering Primary Healthcare serve as the initial point of contact for the majority
of patients, making them crucial in managing infections at an early stage. Doctors in the
Primary Healthcare often initiate antibiotic therapy based on clinical judgement. Their
understanding of appropriate prescribing practices is vital to reducing unnecessary
antibiotic use. Prescribing audit research is part of an audit that monitors, evaluates, and, if
necessary, recommends modifications to medical practitioners’ prescribing practices(The
WHO AWaRe (Access, Watch, Reserve) antibiotic book, 2022). The private healthcare
sector accounts for a significant portion of antibiotic consumption in India, with estimates
suggesting that up to 90% of total drug consumption occurs in private facilities. However,
most research has focused on public hospitals, leading to a gap in understanding prescribing

patterns in private settings. (Fazaludeen Koya et al., 2022b)

2.10 Objective

1. To assess the enablers and barriers to rational antibiotic prescribing in primary

healthcare facilities.

2. To study rational antibiotic use in primary healthcare facilities, using prescriptions.



CHAPTER 3

Methodology
3.1 STUDY SETTING

Study Area:

Information about rational antibiotic prescribing practice from Physicians in facilities
offering primary healthcare services in Thiruvananthapuram District, including rural and
urban areas.

3.2 Study Population

Physicians in both Public and Private Primary Healthcare Facilities catering to the primary

healthcare needs of the population in Thiruvananthapuram District.
Inclusion Criteria:

One doctor each from a private and public facility who has worked there for a minimum of
3 months prior to the interview. Contractual, Temporary, and Permanent physicians are

included. Modern Medicine Doctors.
Exclusion Criteria:

Doctors with less than one year of experience and Interns. Doctors who are administrators
of any facility. Dentists, AYUSH Doctors.

3.3 Study Design

A Quantitative Cross-sectional study design was conducted with data collected during

months of January and February 2025.



3.4 Sample Size

a) Sample size of Physicians:

The sample size was calculated by Open epi version 3.01 software. The anticipated
prevalence is 70%(Sulis et al., 2020), design effect of 1 and 95% CI, this came up to 145.

With a non-response rate of 10 %, the sample size is 161.

b) Sample size of prescriptions:

The sample size was calculated by Open Epi version 3.01. The anticipated prevalence is
72%., and the 95% CI this came up to 310. A National Centre for Disease Control survey of
12,000 prescriptions at 20 tertiary care hospitals across India shows that every 3 out of 4
outpatients receive antibiotics, and out of most of them are for prophylaxis rather than cure.
The prevalence of 72% is taken from this survey (The Indian Express, 2024). The study
was conducted between November 2021 and April 2022 under the National Programme of
Antimicrobial Containment.

3.5 Sample Selection Procedure

a) Sampling of Physicians:

Physicians from both public and private are selected through Stratified random sampling
of the facilities. One physician each from private and public facility catering to Primary
Healthcare in Thiruvananthapuram District was selected through random selection. The

schema of selections of physicians is given in Figure 1: Sampling of physicians

Number of private physicians chosen for study = 95

Number of public physicians chosen for study = 66

Total physicians chosen for study: 161
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Figure 1: Sampling of physicians
b) Sampling of prescription:

A minimum of 3 prescriptions were collected from each facility through exit interview of
the patients coming out of the facility after physician consultation. After reaching the
facility, prescriptions were selected from first three patients who have received at least one
antibiotic.

3.6 Data Collection Technique

a) Data regarding enablers and barriers to rational antibiotic prescribing practices is
collected from the physicians using Structured interview schedule. (tool which is validated
by experts and piloted). The venue of data collection was either the clinic or the place of
physician’s preference. Data was collected using the Open Data Kit (ODK) platform.
During the interview, the privacy will be maintained and no probing questions will be

asked.

b) Data regarding prescription, was collected from the prescriptions collected from
patients exiting the facility. The prescriptions were photographed avoiding the patient

identity details, facility details and the physician details. The photographed masked
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prescriptions was stored in the phone and later the observations entered into MS Excel.
This will be assessed using the NHSRC Prescription Audit guidelines with the Prescription
Audit indicators.

3.7 Plan for Data Collection and Analysis

The principal investigator did the data collection and analysis. Informed consent was taken
from the study participants. A structured interview schedule was conducted for the
participants to gather information on demographic details, facility details, adherence to
clinical guidelines, training and capacity building opportunities, professional influence,
support of diagnostic tools, continued medical education and patient influence on antibiotic

prescribing. Data was collected using the Open Data Kit (ODK) platform.

Data analysis was done by the principal investigator. Data cleaning and quantitative
analysis was done using the open-source statistical package R version 4.4.1. After data
collection, continuous variables was described using mean and standard deviation and
categorical variables was described using frequency and percentages. Inferential statistics
such as t-tests, ANOVA, and logistic regression analysis was employed to explore factors
associated with rational antibiotic prescribing practices while adjusting for potential
confounding factors. The findings were interpreted and presented in tables, graphs, and
charts.

3.8 Expected Outcome:

The study aims to find enablers and barriers to rational antibiotic prescription practice in
primary healthcare facilities. The findings may help the policies design targeted
interventions focused on strengthening antibiotic stewardship in primary healthcare

facilities.
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Outcome Variables (Main Dependent Variables):

Standard Treatment Guidelines in Use.

Initial and follow-up Choice of Antibiotic.

Patient Request for Antibiotic.

Physician compliance with patient requests.

Preference for Non-Generic Medication.

3.9 Ethical Consideration

The study will be conducted only after obtaining approval from the Institutional Ethics
Committee of Sree Chitra Tirunal Institute for Medical Sciences and Technology.
Participants will be informed regarding the voluntary nature of the participation, study
objectives, and the potential benefits and risks of the participation. Written informed
consent will be obtained from all participants before enrolling them into the study. The
participation in the study is completely voluntary, and participants are free and have the
right to withdraw at any time during the study without any explanation or consequence.
Utmost priority will be given to protect the privacy and confidentiality of the participants
and the collected information will not be shared with anyone not involved in the study. At
no stage identity of the participant will be revealed. All soft copies of the questionnaire will
be deemed destroyed when no longer needed or after one year of dissertation report

submission whichever is earlier. The participant will also be given a chance to ask any

question, query, or doubt related to the study.
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CHAPTER 4

RESULT
Table 1: Participant Characteristics

Variable N =145

n (%)
Physician Age in Years
<30 39 (27%)
30-40 71 (49%)
40-50 9 (6%)
50-60 5 (4%)
>60 21 (14%)
Years in Practice
<5 65 (45%)
5-15 44 (30%)
15-25 10 (7%)
>25 26 (18%)
Educational Qualification
MBBS 74 (51%)
Post MBBS Specialisation 71 (49%)
Physician Gender
Female 69 (48%)
Male 76 (52%)

4.1 Participant Characteristics

A total of 145 physicians participated in the study. The majority of participants were
between 30 and 40 years of age, accounting for 49% (n = 71) of the sample. Physicians
aged less than 30 years comprised 27% (n = 39), while those aged between 40 and 50 years
and 50 and 60 years represented 6% (n =9) and 4% (n =5), respectively. Participants over

60 years constituted 14% (n = 21) of the total. (Table 1: Participant Characteristics)

In terms of professional experience, 45% (n = 65) of the physicians had less than 5 years
of practice, followed by 30% (n = 44) who had between 5 and 15 years of experience.
Physicians with 15 to 25 years of experience formed 7% (n = 10) of the sample, while those
with more than 25 years of practice accounted for 18% (n = 26). (Table 1: Participant

Characteristics)
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Regarding educational qualifications, the cohort was almost evenly split, with 51% (n =
74) holding an MBBS degree and 49% (n = 71) having completed a post-MBBS
specialisation. Gender distribution among participants was also relatively balanced, with

52% (n=76) being male and 48% (n = 69) female. (Table 1: Participant Characteristics)

Table 2: Facility Details

Variable N =145
n (%)

Facility Type

Public 39 (41%)

Private 86 (59%)

Daily OPD Patients

<20 30 (21%)

20-50 57 (39%)

51-100 27 (19%)

>100 31 (21%)
4.2 Facility Details

Among the 145 participating physicians, 59 (41%) were from public primary healthcare
facilities, while 86 (59%) practiced in private primary healthcare settings. (Table 2:

Facility Details)

The daily outpatient department (OPD) patient load varied among physicians.
Approximately 21% (n = 30) of the participants reported seeing fewer than 20 patients per
day, 39% (n = 57) attended to between 20 and 50 patients daily, and 19% (n = 27) managed
between 51 and 100 patients per day. Additionally, 21% (n = 31) of physicians reported

attending to more than 100 patients each day. (Table 2: Facility Details)
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Table 2: Facility Details
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Figure 2: Prior knowledge on disease profile of the area

Regarding the awareness of local disease profiles, 29 physicians (20%) reported having
comprehensive information about the disease patterns in their area, whereas 75 physicians
(52%) had only partial information. A notable proportion, 41 physicians (28%), indicated

that they had no prior information regarding the disease profile of their practice area.

In terms of the source and approach to obtaining this information, only 14 physicians (10%)
actively sought updates on the disease profile. A majority, 118 physicians (81%), reported
passively receiving information, while 13 physicians (9.0%) considered knowledge of the

local disease profile to be unimportant.

Table 3: Adherence to Clinical Guidelines

Variable N=145
n (%)
STG in Use
STG in Use 86 (59%)
STG not in use 45 (31%)
Not Sure 14 (10%)
Type of STG used N=86
ICMR 28 (33%)
Government 38 (44%)
WHO 15 (17%)
Other 5 (6%)
STG Adherence N=86
Always 31 (36%)
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Mostly 54 (63%)

Rarely 1 (1%)
New Antibiotic  generations/brands

Affecting STG

Always 4 (5%)
Sometimes 34 (40%)
Rarely 40 (47%)
Never 8 (9%)

4.4 Adherence to Clinical Guidelines
Among the participants, 86 physicians (59%) reported the use of Standard Treatment

Guidelines (STG) in their practice, while 45 physicians (31%) indicated they did not use

STGs, and 14 physicians (10%) were unsure about their use.

Among those using STGs, 44% (n = 38) primarily used government-issued guidelines,
followed by 33% (n = 28) who used Indian Council of Medical Research (ICMR)
guidelines, 17% (n = 15) who used World Health Organization (WHO) guidelines, and 6%

(n =5) who relied on other sources.

In terms of adherence, 36% (n = 31) of the physicians reported always adhering to the

STGs, 63% (n = 54) mostly adhered, and 1% (n = 1) rarely adhered.

When assessing the influence of newer antibiotic generations or branded antibiotics on
guideline adherence, 5% (n = 4) reported that it always affected their adherence, 40% (n =
34) stated it sometimes affected adherence, 47% (n = 40) indicated it rarely aftected

adherence, and 9% (n = 8) reported that it never influenced their use of STGs.

Table 4: Patient Influence on Prescribing

Variable N =145
n (%)

Patient Request for Antibiotics

Always 21 (14%)

Sometimes 89 (61%)

Rarely 29 (20%)

Never 6 (4%)

Patient insistence on particular Antibiotics

Always 10 (7%)

16



Sometimes 51 (35%)

Rarely 56 (39%)
Never 28 (19%)
Physician compliance with Patient Request

Always 5(3%)
Sometimes 36 (25%)
Rarely 58 (40%)
Never 46 (32%)
Patient Influence on STG non Adherence

Always 1 (1%)
Mostly 8 (9%)
Rarely 43 (50%)
Never 34 (40%)

4.5 Patient Influence on Prescribing

Patient behaviour appeared to exert considerable influence on physicians' prescribing
practices. Twenty-one physicians (14%) reported that patients always requested antibiotics,
while 61% (n = 89) indicated that patients sometimes made such requests. About 20% (n =
29) experienced such requests rarely, and 4.1% (n = 6) stated they never encountered patient

requests for antibiotics.

Regarding insistence on specific antibiotics, 7% (n = 10) of physicians reported that
patients always insisted on particular brands or types, 35% (n = 51) observed it sometimes,

39% (n = 56) experienced it rarely, and 19% (n = 28) never encountered it.

When examining physician compliance with patient requests, 3% (n = 5) of physicians
reported always complying, 25% (n = 36) complied sometimes, 40% (n = 58) complied

rarely, and 32% (n = 46) never complied.

Concerning the impact of patient influence on deviation from Standard Treatment
Guidelines (STG), 1% (n = 1) reported that patient demands always led to non-adherence,
9% (n = 8) indicated it mostly led to non-adherence, 50% (n = 43) experienced it rarely,

and 40% (n = 34) reported it never contributed to non-adherence.
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Table 5: Choice of Antibiotics

Variable N =145
n (%)
Basis for Initial Choice
STG 45 (31%)
Clinical Experience 94 (65%)
Peer Recommendations 2 (1%)
Other 4 (3%)
Basis of Follow-up Antibiotic Choice
Culture Sensitivity 42 (29%)
Follow up on the previous prescription 22 (15%)
Based on patient symptoms 74 (51%)
Other 7 (5%)
Preference for Non-Generic
Always 12 (8%)
Sometimes 53 (37%)
Rarely 50 (34%)
Never 30 (21%)
Newer generations/brands Discouraging Generic Use
Always 9 (6%)
Sometimes 60 (41%)
Rarely 52 (36%)
Never 24 (17%)

4.6 Choice of Antibiotics

The initial choice of antibiotics among physicians was predominantly based on personal
clinical experience, as reported by 94 physicians (65%). Only 31% (n = 45) based their
initial antibiotic choice on Standard Treatment Guidelines (STG), while 1% (n = 2) relied

on peer recommendations and 3% (n = 4) cited other factors.

Regarding the basis for follow-up antibiotic decisions, 29% (n = 42) referred to culture
sensitivity reports, 15% (n = 22) followed up based on the previous prescription, and a
majority, 51% (n = 74), modified antibiotics based on evolving patient symptoms. A small

proportion (5%, n = 7) cited other reasons.

Physicians' preference for non-generic antibiotics varied: 8% (n = 12) always preferred
non-generic antibiotics, 37% (n = 53) sometimes preferred them, 34% (n = 50) rarely did

so, and 21% (n = 30) never preferred non-generics.
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When examining the impact of newer generations and branded antibiotics on discouraging
generic antibiotic use, 6% (n = 9) reported that newer brands always discouraged the use
of generics, 41% (n = 60) stated it sometimes discouraged them, 36% (n = 52) experienced

it rarely, and 17% (n = 24) reported no such discouragement

Table 6: Availability of Antibiotics

Variable Always n (%) Mostlyn (%) Rarely n (%) Never n (%)
Antibiotic 81 (56%) 60 (41%) 4 (3%) 0 (0%)
Availability in

Pharmacy

Choice 27 (19%) 70 (48%) 22 (15%) 26 (18%)
Dependent on

Pharmacy Stock

Pharmacy 84 (58%) 47 (32%) 9 (6%) 5 (4%)
Updates on Stock

STG Antibiotic 59 (41%) 76 (52%) 9 (6%) 1 (1%)
Availability

4.7 Availability of Antibiotics
Regarding antibiotic availability in pharmacies, 56% of physicians (n = 81) reported that

antibiotics were always available, while 41% (n = 60) stated they were mostly available,

and 3% (n = 4) experienced rare availability.

The choice of antibiotics was influenced by pharmacy stock to varying degrees. About 19%
(n=27) of physicians always chose antibiotics based on available stock, 48% (n = 70) were
mostly influenced by stock, 15% (n = 22) were rarely influenced, and 18% (n = 26) reported

that their choice was never affected by stock availability.

Pharmacies regularly updated physicians regarding stock status, with 58% (n = 84)
reporting that they always received updates, 32% (n = 47) occasionally receiving updates,

6% (n = 9) rarely receiving updates, and 4% (n = 5) never receiving updates.

When specifically considering the availability of antibiotics recommended in the Standard

Treatment Guidelines (STG), 41% (n = 59) indicated that STG-listed antibiotics were
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always available, 52% (n = 76) stated they were mostly available, 6% (n = 9) reported rare

availability, and 1% (n = 1) indicated they were never available.

Table 7: Prescription Practice and AMR Awareness

Variable N =145
n (%)
Concerns about AMR as a public health issue
Always 59 (41%)
Sometimes 72 (50%)
Rarely 13 (9.0%)
Never 1 (0%)
Consideration of AMR while Prescribing in individuals
Always 78 (54%)
Sometimes 54 (37%)
Rarely 11 (8%)
Never 2 (1%)
COVID-19 Impact on Prescriptions
Significant 19 (13%)
Moderate 66 (46%)
No change 60 (41%)

4.8 Prescription Practice and AMR Awareness

Awareness regarding antimicrobial resistance (AMR) was notable among the participating
physicians. About 41% (n = 59) of physicians reported that they were always concerned
about AMR as a public health issue, while 50% (n = 72) expressed concern sometimes. A
smaller proportion rarely (9.0%, n = 13) or never (0%, n = 1) considered AMR to be a

significant public health concern.

When considering AMR during individual patient prescribing, 54% (n = 78) of physicians
stated that they always factored in AMR risks, 37% (n = 54) did so sometimes, 8% (n=11)

rarely considered it, and 1% (n = 2) never considered AMR implications during prescribing.

The COVID-19 pandemic appeared to influence prescribing behaviors to varying extents.
Thirteen percent (n = 19) of physicians reported a significant change in their prescribing
patterns due to the pandemic, 46% (n = 66) observed a moderate change, while 41% (n =

60) indicated that there was no change in their prescribing practices during the pandemic.
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Table 8: Training and Capacity Building

Variable N =145
n (%)
Preliminary Training on Antibiotics
Complete 21 (14%)
Partial 80 (55%)
None 44 (30%)
Refresher Training on Antibiotics
Regular 12 (9%)
Occasional 44 (30%)
Infrequent 39 (27%)
Never 50 (34%)
IPC Training
Comprehensive 35 (24%)
Partial 68 (47%)
None 42 (29%)
AMR Training Frequency
Regular 31 (21%)
Rare 66 (46%)
Never 29 (20%)
Not sure 19 (13%)

4.9 Training and Capacity Building

With regard to preliminary training on antibiotic use, only 14% (n = 21) of physicians
reported having received complete training, while 55% (n = 80) had partial training, and

30% (n = 44) had not received any preliminary training on antibiotics.

Refresher training on antibiotic use was limited: 9% (n = 12) of physicians reported
receiving regular refresher sessions, 30% (n = 44) received them occasionally, 27% (n =

39) infrequently, and 34% (n = 50) had never received any refresher training.

On infection prevention and control (IPC) training, 24% (n = 35) of physicians had
undergone comprehensive training, 47% (n = 68) had partial training, and 29% (n = 42)

had no training.

Regarding training specifically focused on antimicrobial resistance (AMR), 21% (n = 31)

reported regular training, while 46% (n = 66) received training rarely. About 20% (n = 29)
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had never received AMR-related training, and 13% (n = 19) were unsure about their

training status.

Table 9: Professional Influence

Variable N =145
n (%)
Daily Practice Hours
4-6 49 (34%)
6-8 38 (26%)
<4 17 (12%)
>8 41 (28%)
Competition Affecting Rational Use
Always 28 (19%)
Sometimes 64 (44%)
Rarely 32 (22%)
Never 21 (14%)
Peer Influence on Prescriptions
Always 5 (4%)
Sometimes 54 (37%)
Rarely 45 (31%)
Never 41 (28%)
Patient Volume Impact on Prescriptions
Always 7 (5%)
Sometimes 41 (28%)
Rarely 47 (32%)
Never 50 (34%)

4.10 Professional Influence

In terms of daily practice hours, 34% (n = 49) of physicians reported working between 4 to
6 hours per day, 26% (n = 38) worked between 6 to 8 hours, 12% (n = 17) worked fewer

than 4 hours, and 28% (n = 41) worked more than 8 hours daily.

Competition among healthcare providers was perceived to impact rational antibiotic use by
some participants: 19% (n = 28) reported that competition always affected their prescribing
practices, 44% (n = 64) indicated it sometimes did, 22% (n = 32) rarely, and 14% (n =21)

stated that competition never influenced their prescribing.
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Peer influence on prescribing behaviour was variable, with 4% (n = 5) reporting that they
were always influenced by peers, 37% (n = 54) sometimes influenced, 31% (n = 45) rarely

influenced, and 28% (n = 41) never influenced by their peers.

Regarding the impact of patient volume on prescribing decisions, 5% (n = 7) of physicians
stated that high patient load always influenced their prescribing, 28% (n = 41) said it
sometimes did, 32% (n = 47) reported it rarely did, and 34% (n = 50) stated that patient

volume never affected their antibiotic prescribing practices.

Table 10: Continued Medical Education and Knowledge Update

Variable N =145
n (%)
Importance of Updating Knowledge
Always 120 (83%)
Sometimes 22 (15%)
Rarely 3 (2%)
Frequency of Updating Knowledge
Monthly 20 (14%)
Quarterly 55 (38%)
Annually 39 (27%)
Rarely 29 (20%)
Never 2 (1%)

4.11 Continued Medical Education and Knowledge Update

A majority of physicians (83%, n = 120) recognized the importance of continuously
updating their medical knowledge, while 15% (n = 22) considered it important only

sometimes, and 2% (n = 3) rarely emphasized its importance.

In terms of the frequency of updating their knowledge, 14% (n = 20) reported doing so on
a monthly basis, 38% (n = 55) updated quarterly, and 27% (n = 39) updated their knowledge
annually. About 20% (n = 29) rarely updated their knowledge, and a very small proportion

(2%, n = 2) indicated that they never engaged in knowledge updating activities.
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Table 11: Factors associated with STG Use (Enabler)

Characteristic STG in use STG not in use/unsure p-value?
N =86 N=59

Physician Age in Years 0.8
<30 20 (51%) 19 (49%)
30-40 43 (61%) 28 (39%)
40-50 6 (67%) 3 (33%)
50-60 3 (60%) 2 (40%)
>60 14 (67%) 7 (33%)

Years in Practice 0.8
<5 36 (55%) 29 (45%)
5-15 27 (61%) 17 (39%)
15-25 6 (60%) 4 (40%)
>25 17 (65%) 9 (35%)

Educational Qualification 0.5
MBBS 42 (57%) 32 (43%)
Post MBBS Specialisation 44 (62%) 27 (38%)

Physician Gender 0.086
Female 46 (67%) 23 (33%)
Male 40 (53%) 36 (47%)

Facility Type <0.001
Public 45 (76%) 14 (24%)
Private 41 (48%) 45 (52%)

Daily OPD Patients 0.038
<20 14 (47%) 16 (53%)
20-50 31 (54%) 26 (46%)
51-100 16 (59%) 11 (41%)
>100 25 (81%) 6 (19%)

2 Pearson’s Chi-square test

4.12 Factors Associated with the Use of Standard Treatment Guidelines
STG use was significantly associated with facility type (p <0.001) and the number of daily

OPD patients seen (p = 0.038). No significant associations were observed between STG
use and physician age (p = 0.8), years in practice (p = 0.8), educational qualification (p =
0.5), or physician gender (p = 0.086). All independent variables that demonstrated
statistically significant associations with STG use were included in the logistic regression

analysis.
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Table 12: Results from binary logistic regression analysis for STG not in Use

Characteristic Crude Odds Ratio p-value Adjusted Odds p-value

95% CI Ratio
95% CI
Daily OPD Patients
<20 -Reference-
20-50 0.73 0.5 0.89 0.8
0.30-1.78 0.35-2.20
51-100 0.60 0.3 1.36 0.6
0.21-1.71 0.39-4.98
>100 0.21 0.007 0.51 0.3
0. 0.13-1.96
06-0.63
Facility Type
Public -Reference-
Private 3.53 <0.001 3.23 0.017
1.72-7.54 1.26-8.83

4.13 Binary Logistic Regression Analysis of Factors Associated with Non-Use of
Standard Treatment Guidelines

In the unadjusted analysis, physicians attending to more than 100 outpatients per day had
significantly lower odds of not using STGs compared to those attending to fewer than 20
patients daily (Crude OR: 0.21; 95% CI: 0.06-0.63; p = 0.007). However, following
adjustment for potential confounding variables, this association was attenuated and no
longer statistically significant (Adjusted OR: 0.51; 95% CI: 0.13—1.96; p = 0.3). No
significant associations were observed in the categories of 2050 patients (Adjusted OR:
0.89; 95% CI: 0.35-2.20; p = 0.8) or 51-100 patients (Adjusted OR: 1.36; 95% CI: 0.39—

4.98; p = 0.6), when compared to the reference group (<20 patients).

Facility type demonstrated a significant and independent association with STG non-use.
Physicians practicing in private sector facilities had significantly higher odds of not using
STGs compared to those in public sector facilities (Crude OR: 3.53; 95% CI: 1.72-7.54; p
< 0.001). This association remained statistically significant after adjustment, with private
sector physicians exhibiting over threefold higher odds of STG non-use (Adjusted OR:

3.23;95% CI: 1.26-8.83; p = 0.017).

25



These findings suggest that facility-level factors, particularly sector of practice, may play
a more critical role in influencing adherence to STGs than individual physician workload

measured by patient volume.

Table 13: Factors associated with Initial choice of Antibiotic (Enablers)

Characteristic Based on Based on clinical experience, peer p-value
STG, recommendations and others.
N =45/ N =100’
Physician Age in 0.065
Years
<30 16 (41%) 23 (59%)
30-40 25 (35%) 46 (65%)
40-50 1 (11%) 8 (89%)
50-60 0 (0%) 5 (100%)
>60 3 (14%) 18 (86%)
Years in Practice 0.068
<5 24 (37%) 41 (63%)
5-15 16 (36%) 28 (64%)
15-25 2 (20%) 8 (80%)
>25 3 (12%) 23 (88%)
Educational 0.071
Qualification
MBBS 28 (38%) 46 (62%)
Post MBBS 17 (24%) 54 (76%)
Specialisation
Physician Gender 0.10
Female 26 (38%) 43 (62%)
Male 19 (25%) 57 (75%)
Facility Type 0.001
Public 27 (46%) 32 (54%)
Private 18 (21%) 68 (79%)
Daily OPD Patients 0.002
<20 10 (33%) 20 (67%)
20-50 8 (14%) 49 (86%)
51-100 12 (44%) 15 (56%)
>100 15 (48%) 16 (52%)

4.14 Factors Associated with Initial Choice of Antibiotic
The initial choice of antibiotic was significantly associated with facility type (p = 0.001)

and the number of daily OPD patients seen (p = 0.002). No statistically significant
associations were observed between the initial choice of antibiotic and physician age (p =

0.065), years in practice (p = 0.068), educational qualification (p = 0.071), or physician
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gender (p = 0.10). All independent variables that demonstrated statistically significant
associations with the initial choice of antibiotic were included in the logistic regression

analysis.

Table 14: Results from binary logistic regression analysis for Initial Choice of
Antibiotic using Clinical experience

Characteristic Crude OR p-value Adjusted p-value
95% CI1 Odds Ratio
95% CI
Daily OPD Patients
<20 -Reference-
20-50 3.06 0.039 3.80 0.019
1.06-9.14 1.27-12.0
51-100 0.63 0.4 1.22 0.8
0.21-1.82 0.33-4.72
>100 0.53 0.2 1.13 0.9
0.19-1.49 0.30-4.72
Facility Type
Public -Reference-
Private 3.19 0.002 2.54 0.072
1.55-6.71 0.93-7.20

4.15 Binary Logistic Regression Analysis of Factors Associated with Initial Antibiotic
Choice Based on Clinical Experience

In the unadjusted (crude) analysis, physicians attending to 20—50 outpatients daily had
significantly higher odds of relying on clinical experience rather than STGs compared to
those attending fewer than 20 patients per day (Crude OR: 3.06; 95% CI: 1.06-9.14; p =
0.039). After adjustment for covariates, the association remained statistically significant
and strengthened slightly (Adjusted OR: 3.80; 95% CI: 1.27-12.0; p = 0.019). No
significant associations were observed for physicians managing 51-100 patients daily
(Adjusted OR: 1.22; 95% CI: 0.33-4.72; p = 0.8) or those attending to more than 100
patients daily (Adjusted OR: 1.13; 95% CI: 0.30—4.72; p = 0.9), when compared to the

reference group.

Facility type showed a significant crude association, with private sector physicians having

higher odds of selecting antibiotics based on clinical experience rather than STGs compared
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to those in the public sector (Crude OR: 3.19; 95% CI: 1.55-6.71; p = 0.002). However,
after adjustment, this association was attenuated and did not reach statistical significance

(Adjusted OR: 2.54; 95% CI: 0.93-7.20; p = 0.072).

These findings suggest that patient load and sector of practice influence antibiotic
prescribing patterns, with moderate daily OPD volumes (2050 patients) being a significant

predictor of non-STG-based prescribing even after adjustment for other factors.

Table 15: Factors Associated with Follow-up Choice of Antibiotic are decided with
patient symptoms.

Characteristic Crude OR p-value
95% CI

Facility Type

Public —

Private 0.41 0.025
0.18-0.87

4.16 Factors Associated with Follow-up Choice of Antibiotic are decided with patient
symptoms:

In the bivariate analysis, facility type was significantly associated with the follow-up choice
of antibiotic decided with patient symptoms (not Culture Sensitivity). Physicians working
in private facilities were significantly less likely to rely solely on patient symptoms when
selecting follow-up antibiotics compared to their counterparts in public facilities. The crude
odds ratio (OR) for private facilities was 0.41 (95% Confidence Interval: 0.18—0.87; p =
0.025), indicating a 59% reduction in the odds of symptom-based follow-up antibiotic

selection in private settings. This association was statistically significant.
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Table 16: Factors Associated with Patient Request for Antibiotic (Barrier)

Characteristic Frequent Infrequent/No p-value
Requests, N=110 requests, N =35

Physician Age in 0.016
Years

<30 33 (30%) 6 (17%)

30-40 55 (50%) 16 (46%)

40-50 8 (7.3%) 1 (2.9%)

50-60 1 (0.9%) 4 (11%)

>60 13 (12%) 8 (23%)

Years in Practice 0.032
<5 53 (48%) 12 (34%)

5-15 36 (33%) 8 (23%)

15-25 7 (6.4%) 3 (8.6%)

>25 14 (13%) 12 (34%)

The association between physician characteristics and the frequency of patient requests for
antibiotics was examined. Physician age was significantly associated with frequent patient
requests for antibiotics (p = 0.016). Years in practice was also found to have a significant
association with the frequency of patient requests for antibiotics (p =0.032). Both physician
age and years in practice, which were found to be significantly associated, were included

in the logistic regression analysis.
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Table 17: Factors Associated with infrequent/no patient requests on prescribing
antibiotics.

Characteristic Crude OR p-value
95% CI
Physician Age in Years
<30 Reference —
30-40 1.60 0.4
0.59, 4.83
40-50 0.69 0.7
0.03, 4.88
50-60 22.0 0.010
2.70, 474
>60 3.38 0.054
0.99,12.2
Years in Practice
<5 Reference
5-15 0.98 >0.9
0.35,2.62
15-25 1.89 04
0.37,7.97
>25 3.79 0.009
1.41,10.4

4.17 Factors Associated with Patient Request for Antibiotic (Barriers)

In the bivariate analysis, both physician age and years of clinical practice showed

significant associations with the likelihood of encountering patient requests for antibiotics.

Compared to physicians younger than 30 years, those aged 50—60 years were significantly
more likely to report minimal/no patient requests for antibiotics (Crude OR = 22.0; 95%
CI: 2.70-474, p = 0.010), indicating a markedly lower exposure to patient-driven demands.
Physicians aged over 60 years also had elevated odds (Crude OR = 3.38; 95% CI: 0.99—
12.2), although the association was marginally non-significant (p = 0.054). In contrast, no
significant differences were observed for physicians aged 30—40 years (p = 0.4) and 40-50

years (p = 0.7).

Similarly, when examining years of practice, physicians with more than 25 years of clinical
experience had significantly higher odds of encountering minimal/no patient requests

(Crude OR =3.79; 95% CI: 1.41-10.4, p = 0.009) compared to those with less than 5 years’

30



experience. Physicians with 5-15 years and 15-25 years of experience did not show

statistically significant differences.

These findings suggest that more experienced and older physicians may face lesser patient

pressure for antibiotic prescriptions, possibly reflecting patient perceptions that

experienced doctors may be less accommodating to their treatment expectations. It also

highlights the need for targeted communication strategies and patient education

interventions to support younger physicians in antibiotic stewardship efforts.

Table 18: Factors associated with Preference for Non-generic

Characteristic Preferred, Not preferred, p-value?
N =65/ N = 80/
Physician Age in Years <0.001
<30 19 (49%) 20 (51%)
30-40 27 (38%) 44 (62%)
40-50 1 (11%) 8 (89%)
50-60 1 (20%) 4 (80%)
>60 17 (81%) 4 (19%)
Years in Practice 0.007
<5 31 (48%) 34 (52%)
5-15 14 (32%) 30 (68%)
15-25 2 (20%) 8 (80%)
>25 18 (69%) 8 (31%)
Educational Qualification 0.2
MBBS 29 (39%) 45 (61%)
Post MBBS 36 (51%) 35 (49%)
Specialisation
Physician Gender <0.001
Female 18 (26%) 51 (74%)
Male 47 (62%) 29 (38%)
Facility Type <0.001
Public 12 (20%) 47 (80%)
Private 53 (62%) 33 (38%)
Daily OPD Patients <0.001
<20 19 (63%) 11 (37%)
20-50 32 (56%) 25 (44%)
51-100 6 (22%) 21 (78%)
>100 8 (26%) 23 (74%)

Preference for non-generic antibiotics was significantly associated with physician age (p <

0.001), years in practice (p = 0.007), physician gender (p <0.001), facility type (p <0.001),
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and daily outpatient (OPD) patient volume (p < 0.001). Educational qualification was not
significantly associated with preference for non-generic antibiotics (p = 0.2). All
independent variables that were found to be significantly associated with preference for

non-generic antibiotics were included in the logistic regression analysis.

Table 19: Results from binary logistic regression analysis for Non-Preference for
Non-generic

Characteristic Crude OR p-value Adjusted Odds p-value
95% CI Ratio
95% CI
Daily OPD Patients
<20 -Reference-
20-50 1.35 0.5 1.09 0.9
0.55-3.42 0.40-2.97
51-100 6.05 0.003 2.38 0.2
1.96-20.9 0.56-10.7
>100 4.97 0.004 1.63 0.5
1.72-15.6 0.40-6.68
Facility Type
Public -Reference-
Private 0.16 <0.001 0.25 0.008
0.07-0.33 0.08-0.68

Physician Age in Years

<30

30-40 1.55 0.3 1.44 0.4
0.70-3.43 0.60-3.50

40-50 7.60 0.067 6.40 0.11
1.23-148 0.89-132

50-60 3.80 0.3 2.53 0.5
0.51-78.0 0.28-56.4

>60 0.22 0.020 0.23 0.033
0.06-0.73 0.05-0.83

Years in Practice

<5

5-15 1.95 0.10 1.33 0.6
0.89-4.43 0.45-3.97

15-25 3.65 0.12 0.43 0.5
0.84-25.4 0.03-8.05

>25 0.41 0.066
0.15-1.04

In the crude analysis, compared to physicians seeing fewer than 20 patients per day, those
attending to 51-100 patients had significantly higher odds of non-preference for non-
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generic antibiotics (Crude OR 6.05; 95% CI: 1.96-20.9; p = 0.003), and those seeing over
100 patients also showed increased odds (Crude OR 4.97; 95% CI: 1.72-15.6; p = 0.004).
However, after adjustment, these associations were attenuated and no longer statistically
significant (AOR 2.38; 95% CI: 0.56-10.7; p = 0.2 for 51-100 patients; AOR 1.63; 95%

CI: 0.40-6.68; p = 0.5 for >100 patients).

Facility type demonstrated a strong and significant association with non-preference for
non-generic prescribing. Physicians working in private facilities were significantly less
likely to not prefer non-generic antibiotics compared to those in public facilities, both in
crude (Crude OR 0.16; 95% CI: 0.07-0.33; p < 0.001) and adjusted analyses (AOR 0.25;

95% CI: 0.08-0.68; p = 0.008).

Physician age was also an important factor. Compared to those under 30 years, physicians
aged over 60 years had significantly lower odds of preferring non-generic antibiotics
(Crude OR 0.22; 95% CI: 0.06-0.73; p = 0.020; Adjusted OR 0.23; 95% CI: 0.05-0.83; p
=0.033). No significant associations were observed among physicians aged 30—40, 40-50,

or 50-60 years after adjustment.

Years of practice did not show statistically significant associations with non-preference for
non-generic antibiotics in crude analysis. Although physicians with more than 25 years of
practice had lower odds (Crude OR 0.41; 95% CI: 0.15-1.04; p = 0.066), the association

was not statistically significant.

Table 20: Factors Associated with Physician No/Minimal Compliance

Characteristic Crude OR p-value
95% CI
Facility Type
Public — ——
Private 0.30 0.13, 0.68
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In the bivariate analysis, facility type was significantly associated with physician
no/minimal compliance. Compared to physicians working in public facilities, those in
private facilities had lower odds of exhibiting no or minimal compliance (Crude OR 0.30;

95% CI: 0.13-0.68; p < 0.05).
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Table 21: Prescriptions Assessment using NHSRC prescription audit guidelines

Serial Indicator Private Public
no. (N =150) (N =150)
1 OP registration number mentioned 27 (18%) 150 (100%)
2 Patient name 150 (100%) 150 (100%)
3 Patient age 150 (100%) 150 (100%)
4 Date of consultation 145 (97%) 150 (100%)
5 Gender of the patient 119 (79%) 150 (100%)
6 Handwriting is legible 120 (80%) 147 (98%)
7 Brief history written 90 (60%) 84 (56%)
8 Allergy status mentioned - -
9 Salient features of Clinical Examination 54 (36%) 19 (13%)
recorded
10 Presumptive / definitive diagnosis written 115 (77%) 147 (98%)
11 Medicines are prescribed by generic names 19 (13%) 96 (64%)
12 Medicines prescribed are in line with STG - -
13 Medicine Schedule/ doses clearly written 150 (100%) 150 (100%)
14 Duration of treatment written 150 (100%) 150 (100%)
15 Date of next visit (review) written 14 (9.3%) 33 (22%)
16 In case of referral, relevant clinical details and - -
reason for referral
17 Follow-up advice and precautions (do’s and 8 (5.3%) 47 (31%)
don’ts) recorded
18 Prescription duly signed (legibly) 137 (91%) 150 (100%)
19 Medicines prescribed are as per 143 (95%) 149 (99%)
EML/Formulary
20 Medicines advised are available in the - -
dispensary
21 Vitamins, Tonics or Enzymes prescribed 31 (21%) 28 (19%)
22 Antibiotics prescribed from Access Category 82 (55%) 93 (62%)
23 Antibiotics prescribed from Watch Category 68 (45%) 57 (38%)
24 Antibiotics prescribed from Reserve Category - -
25 Investigations advised 29 (19%) 45 (30%)
26 >2 Antibiotics prescribed 3 (2.0%) 1 (0.7%)
27 Injection prescribed 3 (2.0%) 1 (0.7%)
28 Average number of medicines prescribed 4.27(1.76)  5.01 (1.90)
29 Antacids prescribed 103 (69%) 81 (54%)
30 Patient weight mentioned in paediatric patients 10 (N=24), 18 (N=40),
(41%) (45%)

4.18 Prescription Audit: Findings Summary

A total of 300 prescriptions (150 each from private and public primary healthcare facilities)

were audited based on key quality indicators aligned with the NHSRC prescription audit

framework. The results revealed considerable differences between public and private sector
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prescriptions in documentation quality, rational prescribing practices, and antibiotic

stewardship.

Documentation Completeness:

Critical patient identifiers such as patient name and age were universally recorded across
both sectors (100%). OP registration number was mentioned in all public prescriptions
(100%) but poorly captured in the private sector (18%). Gender documentation was
complete in public facilities (100%) but less consistent in private facilities (79%).
Consultation dates were almost always recorded, with 97% in private and 100% in public

facilities.

Handwriting and Clinical Details:

Legibility was relatively high in both sectors but superior in public facilities (98% vs. 80%).
Brief clinical history was recorded in 60% of private and 56% of public prescriptions,
suggesting moderate adherence to good clinical practices. Allergy status was not mentioned
in any prescription, indicating a critical gap in patient safety documentation. Recording of
salient clinical examination findings was suboptimal, particularly in public facilities (13%
vs. 36% private). Presumptive or definitive diagnoses were noted more frequently in public

facilities (98%) compared to private (77%).

Prescription Practices:

Use of generic names was significantly higher in public sector prescriptions (64%)
compared to private (13%), reflecting better alignment with rational prescribing principles
in public facilities. All prescriptions clearly stated medicine schedules/doses and treatment
durations (100% both sectors). However, the date of next visit was infrequently recorded,
more so in private (9.3%) than public (22%). Follow-up advice and do’s/don'ts were

infrequently provided, especially in private facilities (5.3% vs. 31% public).
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Signature and Formularies:

Almost all public prescriptions were signed (100%) compared to 91% in private facilities.
Adherence to essential medicines lists (EML/Formulary) was high, with 95% in private and

99% in public facilities.

Polypharmacy and Irrational Medicine Use:

The average number of medicines per prescription was higher in public facilities (5.01 +
1.90) compared to private (4.27 + 1.76), suggesting a tendency towards polypharmacy.
Vitamins, tonics, and enzymes were prescribed similarly across sectors (21% private vs.

19% public).

Antibiotic Stewardship Indicators:

Antibiotic prescribing was common, with a tendency toward the Access category
antibiotics (55% private, 62% public), which is generally encouraged under WHO’s
AWaRe categorization. However, a substantial proportion of Watch category antibiotics
were also prescribed (45% private, 38% public), potentially contributing to antimicrobial
resistance. Prescriptions involving >2 antibiotics and injections were rare but slightly more
frequent in private settings (2%).

Investigation and Pediatric Documentation:

Advising investigations was more common in public facilities (30% vs. 19% private). In
paediatric cases, documentation of patient weight was low in both settings but slightly

better in public (45% vs. 41% private).
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CHAPTER 5

Discussion
This study assessed the enablers and barriers to rational antibiotic prescribing among
primary healthcare physicians in Thiruvananthapuram district, Kerala. It also examined the
patterns of antibiotic use through a structured audit of prescriptions collected from public
and private primary healthcare facilities. A total of 145 physicians were interviewed, and
300 prescriptions were audited. The study findings offer important insights into antibiotic
prescribing behaviour, highlighting systemic, professional, and patient-level factors

influencing rational antibiotic use in primary care.

The study revealed that although awareness regarding antimicrobial resistance (AMR) was
high among physicians, actual adherence to Standard Treatment Guidelines (STGs) and
rational prescribing practices varied significantly between public and private sectors. Use
of STGs, preference for generic prescribing, and documentation completeness were notably
better in public sector facilities, while private sector prescriptions exhibited greater reliance

on clinical experience over guideline-based therapy.

5.1 Comparison with existing literature

The findings of this study are largely congruent with national and international literature.
The heavy reliance on clinical experience rather than STGs (65% physicians) mirrors
patterns reported in other LMICs, where diagnostic uncertainty and workload pressures are

key drivers of empirical prescribing (Guma et al., 2022) (ResearchGate, 2018).

The higher use of generic names and STG adherence in public facilities aligns with reports
from India’s NLEM 2022 adoption efforts (Dr Mansukh Mandaviya launches National

Lists of Essential Medicines (NLEM) 2022, 2022) (Hannah et al., 2023), indicating
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stronger stewardship enforcement in public systems. However, the concerning low
percentage of allergy documentation and incomplete clinical examination notes are
consistent with findings by (2018)(Saha et al., 2018), pointing towards systemic neglect of

prescription quality across healthcare sectors.

Patient demand for antibiotics, a barrier identified in this study (75% physicians reported
frequent or occasional requests), matches previous studies showing patient expectations as
a major influence on prescribing (Laka et al., 2022) (Lum et al., 2018). The greater
resilience to patient pressure among older and more experienced physicians observed here
supports similar findings elsewhere that professional seniority improves antibiotic

stewardship (Baillie et al., 2024) (Borek et al., 2020b).

The prescription audit revealed an overuse of Watch category antibiotics, notably in private
sector prescriptions (45%), echoing (Fazaludeen Koya et al., 2022¢) documentation of
inappropriate Watch antibiotic consumption trends in India (Fazaludeen Koya et al., 2022¢)

(Koya et al., 2022).

5.2 Strengths of the Study

One of the key strengths of this study lies in its combination of physician interviews and
objective prescription audits, enabling cross-validation of reported behavior with actual
practice. The sampling strategy ensured representation from both public and private
facilities, addressing a major gap in Indian AMR research which often overlooks the private

sector (Alvarez-Uria et al., 2014) (Farooqui et al., 2019).

The structured, validated tool for interviews, use of Open Data Kit for electronic data
capture, and blinded prescription assessment minimized interviewer bias and maintained

high data quality. The study also adhered to NHSRC guidelines for prescription audits and
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AWaRe classification standards, enhancing comparability with global benchmarks. (The

WHO AWaRe (Access, Watch, Reserve) antibiotic book, 2022)

5.3 Limitations of the Study
The study was geographically confined to a single district, which may limit external
generalizability, particularly to regions with different healthcare dynamics. The cross-

sectional design also restricts causal inferences.

Self-reported adherence to STGs and AMR considerations may overestimate actual
practices due to social desirability bias, despite objective audits attempting to mitigate this.
Limited documentation of allergy status and clinical findings in prescriptions highlights the

possibility of underestimation of poor practices.

Furthermore, while the prescription audit provided robust data on written practices, it could
not assess the clinical appropriateness of prescribing decisions without patient context or
microbiological confirmation, which 1is a recognized limitation of audit-based

methodologies. (WHO & INRUD, 1993)

5.4 Recommendations for Policy Formulation and Reformation

The findings underscore the urgent need to ensure the cooperation of primary physicians
in antibiotic stewardship interventions at the primary care level in India. Based on the

results, the following policy recommendations are proposed:

Mandatory implementation of Standard Treatment Guidelines (STGs) in all primary

healthcare facilities, both public and private, with regular audits to ensure compliance.

Incentivization of generic prescribing through policy mechanisms, including differential

reimbursement rates for prescriptions aligned with EML/NLEM recommendations.
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Investment in diagnostic infrastructure at the primary care level to reduce empirical

prescribing due to diagnostic uncertainty.

Structured continued medical education (CME) programs focused on AMR and rational

prescribing, with special emphasis on newly inducted and younger physicians.

Patient-centered communication strategies to manage expectations and reduce

inappropriate antibiotic demands.

Expansion of surveillance systems to monitor antibiotic use patterns in the private sector

more rigorously, leveraging digital health platforms.

Inclusion of pharmacy-level interventions, ensuring availability of STG-recommended

antibiotics and discouraging undue promotion of branded alternatives.

These policy measures are aligned with India's NAP-AMR 2.0 goals and could
substantially contribute to slowing the progression of antimicrobial resistance at the

community level.

5.5 Conclusion

This study highlights critical gaps in rational antibiotic prescribing in primary healthcare
facilities in Thiruvananthapuram district, particularly emphasizing differences between
public and private sectors. While awareness of AMR is commendably high, inconsistencies
in guideline adherence, preference for branded antibiotics, and patient-driven pressures

continue to undermine stewardship efforts.

By identifying both enablers and barriers to rational prescribing, this study offers important
evidence to guide targeted interventions at the physician, facility, and policy levels.
Strengthening primary healthcare antibiotic stewardship through a multi-pronged strategy
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encompassing education, regulation, diagnostics, and patient engagement is imperative to

curb the growing threat of AMR.

Future research should focus on longitudinal interventions and expand surveillance to
include clinical outcomes associated with rational antibiotic use to comprehensively

address the AMR challenge.
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ANNEXURE 1

PARTICIPANT INFORMATION
Achutha Menon Centre for Health Science Studies (AMCHSS)

Sree Chitra Tirunal Institute for Medical Sciences & Technology (SCTIMST)

PARTICIPANT INFORMATION SHEET FOR PHYSICIANS
Hello. I am Dr. Siddharth Vijayan, currently enrolled in the Master of Public Health

Programme at the Achutha Menon Centre for Health Sciences Studies, Sree Chitra Tirunal
Institute for Medical Sciences and Technology, Thiruvananthapuram. As part of my
academic research, I am conducting a survey entitled examining “Enablers and barriers
to rational antibiotic prescribing in primary healthcare facilities in

Thiruvananthapuram district.

As you are aware, Antibiotic misuse and overprescription have contributed significantly to
the growing global issue of antimicrobial resistance (AMR). Rational prescribing of
antibiotics 1s essential to combat this issue, ensuring that patients receive the appropriate
treatment without contributing to resistance. Primary care physicians (PCPs), being the first

point of contact for many patients, play a crucial role in promoting rational antibiotic use.

Understanding the enablers and barriers is crucial in developing strategies that support
rational antibiotic prescribing. Tailored interventions, including enhanced training,
improved access to diagnostics, and public awareness campaigns, could foster more

responsible antibiotic use, thereby curbing the rise of AMR.

I am inviting you to be part of this research survey work. Before you decide to be a part of

this survey, you can talk to anyone you feel comfortable with about this research survey.
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This consent form may contain terms and questions that you may find difficult to
understand. Please ask me to stop as we go through the questions and I will clarify your

doubts before proceeding further.

If you have questions regarding the study later, you can ask them either to me or can contact

the Member Secretary of the Institution Ethics Committee.

This research survey will require you to complete a questionnaire which will take
approximately 15 to 20 minutes. You are invited to participate in this study because I
recognize you as a key stakeholder whose experience and knowledge as a Primary Care

Physician who prescribes Antibiotics, can contribute significantly to this investigation.

It would be beneficial to pave the way for future implementation of tailored interventions,
including enhanced training, improved access to diagnostics, and public awareness

campaigns, could foster more responsible antibiotic use, thereby curbing the rise of AMR.

Your participation is purely voluntarily. You are free to choose to take part or not. Your
decision will not affect your work or reporting in any way. You are free to withdraw from
the study at any point of time. Whether you choose to participate or not, no one will be able
to identify you and your participation will be anonymous. There will not be any rewards or

incentives for participating in the study.

Risks

There is no risk anticipated in the study.

Benefits

There will be no immediate direct benefit to you, but your participation is likely to help me

inform public professionals about the current situation of primary care physicians’ enablers
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and barriers in rational antibiotic prescription practices, which will pave the way for future

research to find a solution to improve the current situation and save lives.

Confidentiality

I will not be sharing information about you to anyone else. The information that I collect

from this research survey work will be kept private.

Who to contact

If you have any questions, you may contact anyone of the following.

Dr Siddharth Vijayan, 9633529935, Email : drsiddharthvijayan@gmail.com.

Dr Biju Soman, Professor and HOD, Achutha Menon Centre, SCTIMST. Email:

bijusoman@sctimst.ac.in

Dr. Srinivas G, Member Secretary, I E C, SCTIMST, & Scientist - G, Department of

Biochemistry, SCTIMST, (email iec.mem.sec(@sctimst.ac.in). 04712524689
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PARTICIPANT INFORMATION SHEET FOR PATIENT

Hello. I am Dr. Siddharth Vijayan, currently enrolled in the Master of Public Health
Programme at the Achutha Menon Centre for Health Sciences Studies, Sree Chitra Tirunal
Institute for Medical Sciences and Technology, Thiruvananthapuram. As part of my
academic research, I am conducting a survey entitled examining “Enablers and barriers
to rational antibiotic prescribing in primary healthcare facilities in

Thiruvananthapuram district. "

As you are aware, Antibiotic misuse and overprescription have contributed significantly to
the growing global issue of antimicrobial resistance (AMR). Rational prescribing of
antibiotics is essential to combat this issue, ensuring that patients receive the appropriate
treatment without contributing to resistance. Primary care physicians (PCPs), being the first

point of contact for many patients, play a crucial role in promoting rational antibiotic use.

Understanding primary care physicians’ enablers and barriers in rational antibiotic
prescribing is crucial in developing strategies that support rational antibiotic use. Tailored
interventions, including enhanced training, improved access to diagnostics, and public
awareness campaigns, could foster more responsible antibiotic use, thereby curbing the rise

of AMR.

I am inviting you to be part of this research survey work. Before you decide to be a part of

this survey, you can talk to anyone you feel comfortable with about this research survey.

This consent form may contain terms and questions that you may find difficult to
understand. Please ask me to stop as we go through the questions and I will clarify your

doubts before proceeding further.

If you have questions regarding the study later, you can ask them either to me or can contact
the Member Secretary of the Institution Ethics Committee.
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This research survey will require you to share your Antibiotic prescription details which
will take approximately 3 to 5 minutes. You are invited to participate in this study because
I recognize you as a key stakeholder whose experience as a patient who is taking Antibiotic

treatment, can contribute significantly to this investigation.

It would be beneficial to pave the way for future implementation of tailored interventions,
including enhanced training, improved access to diagnostics, and public awareness

campaigns, could foster more responsible antibiotic use, thereby curbing the rise of AMR.

Your participation is purely voluntarily. You are free to choose to take part or not. Your
decision will not affect your work or reporting in any way. You are free to withdraw from
the study at any point of time. Whether you choose to participate or not, no one will be able
to identify you and your participation will be anonymous. There will not be any rewards or

incentives for participating in the study.

Risks

There is no risk anticipated in the study.

Benefits

There will be no immediate direct benefit to you, but your participation is likely to help me
inform public professionals about the current situation of antibiotic prescription practices
of Primary Healthcare Physicians which will pave the way for future research to find a

solution to improve the current situation and save lives.

Confidentiality

I will not be sharing information about you to anyone else. The information that I collect

from this research survey work will be kept private.
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Who to contact

If you have any questions, you may contact anyone of the following.

Dr Siddharth Vijayan, 9633529935, Email : drsiddharthvijayan@gmail.com. Co PI

Dr Biju Soman, Professor and HOD, Achutha Menon Centre, SCTIMST. Email:

bijusoman(@sctimst.ac.in Guide/PI

Dr. Srinivas G, Member Secretary, I E C, SCTIMST, & Scientist - G, Department of

Biochemistry, SCTIMST, (email iec.mem.sec(@sctimst.ac.in). 04712524689
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ANNEXURE II

INFORMED CONSENT FORM
INFORMED CONSENT FORM FOR PHYSICIAN

I have been invited to participate in the thesis titled “Enablers and barriers to rational
antibiotic prescribing in primary healthcare facilities in Thiruvananthapuram
district. "". I have read the information provided regarding the study, or it has been read to
me. [ have had the opportunity to ask questions about it and the questions I have been asked

have been answered to my satisfaction.

I am aware that there is minimal risk in participating in the study. I understand there is no

immediate direct benefit in the study.

I know I will not be incentivized for the participation.

I understand my personal information will remain confidential.

I know that I can withdraw my consent at any point of the study

I consent voluntarily to be a participant in this study.

Participant ID

Name of the participant

Mobile Number :

Signature

Place :

Date :
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I confirm that the participant was allowed to ask questions about the study, and all
the questions asked by the participant have been answered correctly and to the best
of my ability. I confirm that the individual has not been coerced into giving consent

and the consent has been given freely and voluntarily.

Name of the Researcher :

Date :

Signature of the Researcher:
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INFORMED CONSENT FORM FOR PATIENTS

I have been invited to participate in the thesis titled “Enablers and barriers to rational
antibiotic prescribing in primary healthcare facilities in Thiruvananthapuram
district.” I have read the information provided regarding the study, or it has been read to
me. I have had the opportunity to ask questions about it and the questions I have been

asked have been answered to my satisfaction.

I am aware that there is minimal risk in participating in the study. I understand there is no

immediate direct benefit in the study.

I know I will not be incentivized for the participation.

I understand my personal information will remain confidential.

I know that I can withdraw my consent at any point of the study

I consent voluntarily to be a participant in this study.

Participant ID

Name of the participant

Mobile Number :

Signature

Place :

Date :
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I confirm that the participant was allowed to ask questions about the study, and all
the questions asked by the participant have been answered correctly and to the best
of my ability. I confirm that the individual has not been coerced into giving consent

and the consent has been given freely and voluntarily.

Name of the Researcher :

Date :

Signature of the Researcher:
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ANNEXURE III

QUESTIONNAIRE
STRUCTURED INTERVIEW SCHEDULE FOR PRIMARY HEALTHCARE
PHYSICIANS
No. Question Response Options
Participant Unique ID
1 Age of the physician in
completed years.
2 Number of years of
practice in completed
years.
3 Maximum level of a) MBBS
education attained? b) MD/MS
¢) DM/MCh
d) Fellowship/Diploma
e) Other (Please specify):
If not MBBS, please
mention specialty:
4 Gender? a) Male
b) Female
c¢) Other (Please specify):
5 Type of Facility a) Public/Government
owned (PHC/CHC/UPHC)
b) Private (Clinic/Primary
Care Hospital)
¢) Non-Profit
(Clinic/Primary Care
Hospital)

d) Cooperative

(Clinic/Primary Care
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Hospital)

e) Corporate
(Clinic/Primary Care
Hospital)

Type of Appointment?

a) Permanent

b) Temporary

c¢) Contractual

d) Other (Please specify):

Average number of OPD
patients consulted by the

physician in a day?

a) Less than 20
b) 20-50

¢) 51-100

d) More than 100

When you joined, did you
receive any information on
the most common
infections and previous
outbreaks in the area?
(Infectious and non-
infectious profile, previous
outbreaks, endemicity,
other disease patterns of
patients approaching the
clinic, zoonotic profile and
infections, entomological

profile etc)

a) Comprehensive
information
b) Partial information

¢) No information

Did you take any effort to
get the epidemiological

status of the area?

a) Actively (collected info
by yourself)

b) Passively (received
information over time from
staff, patients and other

sources)
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¢) Do not find it important

to collect
10 Is there a standard a) Yes
treatment guideline (STG)  b) No
that you use in the c¢) Not Sure
institution? d) Others (Please specify):
11 How often are you able to  a) Always (more than 80%
completely adhere to the of patients)
STG? b) Mostly (50%—80%)
¢) Rarely (10%—50%)
d) Never (<10%)
12 How often does newer a) Always (>90% of
generations of antibiotics patients)
being launched affect your  b) Sometimes (50%—90%
prescribing according to patients)
STGs? c¢) Rarely (10%—-50%)
d) Never (<10%)
13 How often do patients a) Always (>90% of
approach you for antibiotic  patients)
prescriptions for their b) Sometimes (50%—-90%
medical condition? patients)
c) Rarely (10%—-50%)
d) Never (<10%)
14 How often do patients a) Always (>90% of
insist you for prescribing patients)
specific antibiotics of their  b) Sometimes (50%-90%
choice? patients)
¢) Rarely (10%—50%)
d) Never (<10>)
15 How often do you comply  a) Always (>90% of
with their prescription patients)

needs?

b) Sometimes (50%—90%
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patients)
¢) Rarely (10%—-50%)
d) Never (<10%)

16 How often has patient a) Always (more than 80%
preference over an of patients)
antibiotic influenced you b) Mostly (50%—80%)
from not adhering to STG? c¢) Rarely (less than 50%)
d) Never
17 How do you decide on a) Based on STG
your initial choice of b) Based on clinical
Antibiotic? experience
c¢) Based on peer
recommendations
d) Based on patient
preference
e) Others (Please specify):
18 How do you decide on the  a) Follow-up on previous
Antibiotic after the patient  prescription
comes back after b) Based on patient
completing the first symptoms
course? ¢) Change antibiotic based
on resistance
d) Others (Please specify):
19 How often do you write a) Always (>90% of

non-generic medicines?

patients)

b) Sometimes (50%—90%
patients)

¢) Rarely (10%—50%)

d) Never (<10%)

If option a), give reason:
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20

How often does arrival of
new efficacious antibiotics

in the market prompt you

a) Always (>90% of
patients)
b) Sometimes (50%—90%

to choose them over patients)
generic medicines? c¢) Rarely (10%—-50%)
d) Never (<10>)

21 Is your initial choice of a) Always available (for
antibiotic available in your more than 90 percent of
clinic pharmacy? infections encountered)

b) Mostly available (for
50-90 percent)

c¢) Rarely available (10-50
percent)

d) Never available (<10
percent)

22 Is the initial choice of a) Always (for more than
antibiotics dependent on its 90 percent of infections
availability in the encountered)
pharmacy? b) Mostly (for 50-90

percent)
c) Rarely (10-50 percent)
d) Never (<10 percent>)

23 Are you updated about the  a) Always updated
available antibiotics in b) Occasionally
your pharmacy/nearby c) Rarely
pharmacy? d) Never

24 Are the antibiotics in the a) Always available (for

STG available in your
clinic pharmacy (or nearby
pharmacy if no in-house

pharmacy)?

more than 90 percent of
infections encountered)

b) Mostly available (for
50-90 percent)

c) Rarely available (10-50

percent)
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d) Never available (<10

percent>)
25 How often do concerns a) Always (>90% of
about public health issues  patients)
like AMR affect your b) Sometimes (50%—-90%
antibiotic prescription patients)
practices? ¢) Rarely (10%—-50%)
d) Never (<10%)
26 How often do you consider a) Always (>90% of
the chance of AMR, while  patients)
prescribing Antibiotics? b) Sometimes (50%—-90%
patients)
c) Rarely (10%—-50%)
d) Never (<10>)
27 Has COVID-19 affected a) Significantly
your antibiotic prescription b) Moderately
practices? c¢) No change
28 Did you get any a) Complete training
preliminary training related b) Partial training
to rational Antibiotic use ¢) No training
while joining the
workplace? (STG, AMR,
generic medicines, rational
use, tips on reducing the
antibiotic use etc)
29 Did you get refresher a) Regularly (every 6

training related to
Antibiotic use during your

work tenure?

months or less)

b) Occasionally (once a
year minimum)

¢) Infrequently (once in 3
years or more)

d) Never
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30 Did you receive any a) Comprehensively
training in Infection b) Partly
prevention and Control? c¢) Never received training
31 How often is AMR training a) Regularly (Yearly)
being conducted in the b) Rarely (Less than once a
facility? year)
c¢) Never
d) Not sure
32 How is the AMR training a) In-person workshops or
delivered? seminars
b) Online training or
webinars
¢) Self-learning modules or
manuals
d) Combination of in-
person and online
e) Other (Please specify):
33 How many hours do you a) Less than 4 hours
practice in a day? b) 4-6 hours
c¢) 6-8 hours
d) More than 8 hours
34 Do you think competition  a) Always (>90% of
among doctors affects a patients)
doctor's decision of b) Sometimes (50%—90%
prescribing the right patients)
antibiotic or following the  c¢) Rarely (10%—50%)
STG? d) Never (<10>)
35 How often does a) Always (>90% of

peer/colleague influence
affect your antibiotic

prescription practice?

patients)
b) Sometimes (50%—90%
patients)
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c¢) Rarely (10%—-50%)

d) Never (<10>)
36 How often does the a) Always
number of patients visiting b) Sometimes
the facility influence your  c¢) Rarely
choice of antibiotic? d) Never
37 Do you find it important to  a) Always
update yourself regarding ~ b) Sometimes
rational antibiotic c¢) Rarely
practices? d) Not necessary
38 How often do you update a) Monthly

yourself about good b) Quarterly
antibiotic practices? ¢) Annually
d) Rarely
e) Never

PRESCRIPTION ASSESSMENT USING NHSRC PRESCRIPTION AUDIT

INDICATORS
Serial no. Indicator
1 OP registration number mentioned
2 Patient name
3 Patient age
4 Date of consultation
5 Gender of the patient
6 Handwriting is legible
7 Brief history written
8 Allergy status mentioned
9 Salient features of Clinical Examination recorded
10 Presumptive / definitive diagnosis written
11 Medicines are prescribed by generic names
12 Medicines prescribed are in line with STG
13 Medicine Schedule/ doses clearly written
14 Duration of treatment written
15 Date of next visit (review) written
16 In case of referral, relevant clinical details and reason for referral
17 Follow-up advice and precautions (do’s and don’ts) recorded
18 Prescription duly signed (legibly)
19 Medicines prescribed are as per EML/Formulary
20 Medicines advised are available in the dispensary

21

Vitamins, Tonics or Enzymes prescribed
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22 Antibiotics prescribed from Access Category
23 Antibiotics prescribed from Watch Category
24 Antibiotics prescribed from Reserve Category
25 Investigations advised

26 >2 Antibiotics prescribed

27 Injection prescribed

28 Average number of medicines prescribed

29 Antacids prescribed

30 Patient weight mentioned in paediatric patients
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ANNEXURE VI

PARTICIPANT INFORMATION FOR PATIENTS (In Malayalam)

aNGRI0. 6MING GUI. MIERLIBMA NNB2WB, @ 1EIUMITalEO (U@ 1EIMIUS
OMBOIONRNS Gand@ HAWIHOH@ MVOMBMVM  @HMBW  OSHEMISZ 0Ll
@021 OEAGMING ©AVNN@ BaNI@ HaN@ID MBI QRAIV@3 MITV@ 630a0
ol 6)nN@O)  CalI(WNIDT oM  @RHNIBD D  NBNUCHENBD MO
BMIW],  "®IOUMMMa00  ChIB/CNaMMIOL! @B TNTVNDIW
@B TIcasTt  H)0N12sT  nviIBoeaBS16LI (191680 0
MSQVBRBEOBW)o HJN 1288  (nlI0DTHh nl@12106M CAIGDBRID)6)S
BhIL2/IS" af)0M CRIOHNS T3 6MING 63(0) MVB@EU MSOMIM).”

M16BRUBLOHO IINNMONBAIIGEI, @B 16NICWIS 1> 3)(0alBQINNNo
@2 1M(ICWINNN0  @YMNOOHACEINIWES  HOMIQRMIVIMSO  (af)af)o@D)d)
AIGERV2DNIIM @REUNIS (RO M (NEMIAIW MUoEINIM M@IH 1QS)ENS. &M
(Al@ROO® CM@1S008 @3N 1NIGWISIBNEHEINS WIHD 1IMaNMI® M 1@EEUdo
@M LHUNDR6N), (@ ICEIWDED N HIQEMMAILIOD  GRIUY1BUBHE)
9a1OMIQW 2B IO LIB1HNMIONZAM OOQ]IHNMY. altl CRINHBHSW)o
MMIBHOOM MO0 @RS GaldIMNIW (AN al@12l@6M  CUIIL@MID
(a1 a1 03) (WE O] [1elnk] ) @OMBO16NICWIS B 9alBWINO
Glalo@ONaN 1M @ @3 M@EMIWE:> alss (a0 1H8630m).

QYHO 1NN @RYIBNNICWIS 1E: MBBRUIODED all0mMEMD LM DDEERUT
O BHM1af186)M@ @3 80D (100 |5:6)8WI0 MSAVEEBEOBW0 &I 2SS (AlIN:A 1
al@)2l6M BGAIBBAIDMOS HILAISYEHUE AMMVRINHNIM® M 1@EMIQH-AI6N).
O02ea]s al@l1eiMo, WREIMINVIKIGRIHMSS 00U6a]S  (aJGNIUMo,
®aldORM @OOUGENIIN BHIOMIW MEHUE oM NIUEOAOS @OMICWIRINIW)
DSEAISLNEHUBHE) HISIOT3 DOMOUIGIOMMBS @DNZN1NICWIS B DalEGQWINO
G0N 1af1800M30 BRMUF] af)af)o@DN 1NN OW@B2] MSWIM0o H¥1W)o.

0D NGOUAHEM MVBEN @YES BINAIH-IME EMING M 16BREIS UM 1HEBQIE). D
MBCAWIOS BINMIBHING MeEBRU3 @ 1@IRIMIHNRM@IN MM, 0D NGOUHEM
MBEUONW BN 12] MEBBUEH VMDY AIBHDNT)  CGMINMM  @R)DYAIWI0
MN6BRUBHE) MOMVID 1HHINRMNDIEN).
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MN6BRUBH6) aMaY1RI0H603 ENREVIMSOBRHHINIIM mlenImMWM &0
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aBHEBU00 3 M@ 5 AIMIG QOB af)SIHNM M1ERSYAS @YBN1NICWIS L
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mei1enss @omyENIo 0V @EEMIAUEMO 1) NEMIAOQ]T MVoERINIM 6)alINd
HEIQIM B0} (AWM  alHoSlo] ml@Bed Mo @@ 1a0lwim)
af) (M@ 1MILII6M) D alOMOD @3 alEIHSIBNING M 16BREIS SHUEM 1H6IM ).

0026l al@ludlelMo, WRGEIMINVIHKICRIAMBS 60Daea]S  (alGNUUMo,
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DSEAISENE U3 BN MSeILMMD N UL IOWIYHMMD UEMo )1alQ)o,
DO  BHYSIOT3 DOMOOUIG 1O MSBES @B 16NICWIS B DalBQINO
GlalO@NaN a1 BN B0 @OMINUF] af)ad)o@DHO 1MEN OWB 2] HISWYHW)0 §alQ)o.

MEBBRIOS  al®HISIOMo @ ldhbalo MICAUWWRI 9OBBMIGM.  al6)EHSIHNGEMI
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LI MEMS. M6BRUE Ale18SIHNINE @IAMIM 12j0ro 6RIH; IR0, @R)BHN)0
M6BR68 O 1@ 124013 HE1e, MRS al8:083 1Mo
@R2AMIOMAIVND|H0.  alOMNOM T alOBB:SYERMDIN (ol aN,IEBBRESI
@ lOON0aNMEBRESBI O6MRIE; 18],

@0l S MWL B UB

lOMO 18 @RAlHSMVIUWIMO@INM0 (Al 1 1830M 18l
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(@6)@@)’](68 iec.mem.sec@sctimst.ac.in). 04712524689

70


mailto:drsiddharthvijayan@gmail.com
mailto:bijusoman@sctimst.ac.in
mailto:iec.mem.sec@sctimst.ac.in

ANNEXURE V

INFORMED CONSENT FORM FOR PATIENTS (In Malayalam)
"®EIUMONAP0  CHIBUENHMIAL] @B ITVaNMIW  @HBO16NICWIS ) HH
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ANNEXURE VI
IEC Approval Certificate

sft R freamar angfisms atte stenfirat viven=, B
frsaa=aqed - £_yoqq, Hver, FFyan

"'/’/ i ’A SREE CHITRA TIRUNAL INSTITUTE FOR MEDICAL SCIENCES AND TECHNOLOGY, TRIVANDRUM

.\1\\ //7 Thiruvananthapuram - 695 011, Kerala, India
N (An Institute of National Importance under Govt. of India)

Grams : Chitramet, Phone : +91-471-2443152, Fax : 491-471-2550728 / 2446433, E-mall : sct@sctimst.ac.in, Website : www.sctimst.ac.in

Institutional Ethics Committee

CDSCO Registration No: ECR/189/InstUKL/2013/RR-24
DHR Registration No:EC/INEW/INST/2022/2775

SCT/IEC/2347/DECEMBER/2024 08.04 2025

Dr. Siddharth Vijayan
MPH Student, AMCHSS

SCTIMST, Thiruvananathapuram
Dear Dr. Siddharth Vijayan,

The Institutional Ethics Committee held on 30" December, 2024, reviewed and discussed your
application to conduct the study titled "ENABLERS AND BARRIERS TO RATIONAL ANTIBIOTIC
PRESCRIBING IN PRIMARY HEALTHCARE FACILITIES IN THIRUVANANTHAPURAM DISTRICT" (IEC
12347) .

[ Principal | igat Dr. Siddharth Vijayan, MPH Student, AMCHSS, SCTIMST
[ Co-Principal Investigator(s) Dr. Biju S Professor, AMCHSS, SCTIMST
| Duration of the study 6 h

The following members of the Ethics Committee were present at the meeting held on 30"
December, 2024

' SL.  Member Name Highest Degree Gender @ Scientific Affiliation
| No. /Non with ‘
1 1 B Scientific Institution(s)
[ 1. | Dr. Manoj Murhekar MD (Preventive & Male | Social No }
‘ Social Medicine) Scientist |
2. | Dr. Annapurna.Y MD Female | Basic Medical No ]
| Scientist 1
3. | Adv. Priya Kaimal LLM, MBL_ Female | Legal Expert No
4 Dr. Indu PV MBBS, DPM, MPhil, Female | Clinician No }
PhD
B Dr. Rejnish Kumar | MBBS,MD ,DNB Male | Clinician No 1|
6. | Smt Rekha Radhakrishnan | M.A (Eng.); B.Ed Female | Lay person No {
7 Dr. Biju Soman MBBS,MD, DPH, MSc, Male Basic Medical Yes ‘
) DLSHTM | | Scientist | |
. Dr SyamK MBBS, MD, DM Male | Clinician [ Yes l
|
9. Dr. Srinivas G PhD Male | Basic Medical Yes
[ ‘ Scientist
| (Member
. ) (. | Secretary)
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SCTNEC/2347/DECEMBER-2024

The following documents were reviewed:
Onginal submission

|IEC Application Form

Funding details and Budget

Covering letter addressed fo the Chairperson, IEC, SCTIMST dated 10.12.2024 forwarded by HOD
Tool in English and Malayalam )
Informed Consent Forms in English and Malayalam Participant Information Sheets in English and
Malayalam

6 Checklist Form

7. Proposal

8. Decilaration Fom

9 CVofPland Co-Pl

(ST N

IEC Recommendation letter dated 09.01.2025

Covenng letter addressed o the Member Secretary, IEC, SCTIMST dated 12.01.2025
Response to IEC comments

Proposal

Participant Information Sheets in English and Malayalam

Consent Forms in English and Malayalam

Interview schedule in English and Malayalam

NG A W -

Revised submission on 03.04.2025

.

Covering letter addressed to the Member Secretary, IEC, SCTIMST dated 03.04.2025 regarding the change
of the title and objective of the study

Proposal

Interview schedule

Participant Information Sheets in English and Malayalam

Informed Consent Forms in English and Malayalam

ENRE

|EC Decision
The IEC approved the conduct of the study in the present form.

Remarks:

The Institutional Ethics Committee expects to be informed about the progress of the study,
any SAE occurring in the course of the study, any changes in the protocol and patient
information/informed consent and asks to be provided a copy of the final report.

There was no member of the study team / Guide who participated in voting / decision making
process. The ethics committee is organized and operated according to the requirements of

Good Clinical Practice and the requirements of the Indian Council of Medical Research
(ICMR).

Sincerely,

HSTITUTIONAL ETHICS
COMATIEE |€6)
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ANNEXURE VII

PERMISSION LETTER FROM DISTRICT MEDICAL OFFICER

DMOH-TVMI1083/2024-C4 11429753/2025

PROCEEDINGS OF THE DISTRICT MEDICAL OFFICER OF HEALTH,
THIRUVANANTHAPURAM

Sub: HSD - DMO(H) - Dr.Sidharh Vijayan MPH student, Achutha Memon
Centre for Health Science and Technology ,the public health unit of Sree
Chitra Tirunal Institute for Medical Science and Technology,
Thiruvananthapuram - data collection from various Government
hospitals in connection with NPH Thesis work - Sanctioned -Orders
issued
Read: 1. Request from Dr,Biju Soman, Professor and Head Achutha Memon
Centre for Health Science and Technology, Thiruvananthapuram
2. Minutes of The Ethical Committee clearance from Sree Chitra
Tirunal Institute for Medical Science and Technology,
Thiruvananthapuram, dated 15.01.2025
3. Study Approval Committee for research activities held on
24.02.2025,at  DMO (H), TVM, with District Medical Officer
(Health) as Chairman

ORDER NO. DMOH-TVM /1083 /2024-C4DATED,01-03-2025

The Professor and Head Achutha Memon Centre for Health Science and
Technology, Thiruvananthapuram has requested permission for MPH student
DrSidharh Vijayan for data collection from various Government hospitals in
connection with the thesis study “Primary care physician’s perception of enablers
and barriers in rational antibiotic prescribing practices in Thiruvananthapuram
district”. The study approval committee examined the matter and decided to give
permission for this student.

Hence sanction is hereby accorded to conduct study subject to the condition
that

1. The personal identification details of patients or bystanders will not be
collected.
2. The proposed Data Collection must be completed before 2025 March.
3. The Health Services department have the right to terminate the sanction
granted without notice if the Ethics is not maintained in the study.
4. The data after the study should be shared to the Director of Health
Services, Thiruvananthapuram. Any result/data related to the project will
not be published without the permission of Director of Health Services.
5. Study should be conducted without causing any interference to the day-to-
day activities of the institution and should comply with the instructions of
the head of the institution.

DR. BINDHU MOHAN, DMO DMOHTVP
0/o DMO DMOHTVM Signed by
Bindu Monan  District Medical Officer (Health)

Date: 01-03-2025 13:24:58
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ANNEXURE - VIII

Bivariate and multivariable models

Binary regression: No Prior Information on Disease profile of the area

Characteristic OR 95% CI p-value
Facility Type

Public — —

Private 2.76 1.26, 6.47 0.014

Binary regression: No information received on Disease profile of the area
Characteristic OR 95% CI p-value
Physician Age in
Years
<30 — —

30-40 0.07 0.00, 0.39 0.012
40-50 0.57 0.03,3.93 0.6
50-60 0.00 >0.9
>60 1.08 0.25,4.10 >0.9

Participant detail and Type of STG used
Characteristic Govt. STG, N =38 | ICMR,WHO,Other | p-value

STG, N =48
Physician Age in 0.044
Years
<30 6 (16%) 14 (29%)
30-40 16 (42%) 27 (56%)
40-50 4 (11%) 2 (4.2%)
50-60 3 (7.9%) 0 (0%)
>60 9 (24%) 5 (10%)
Years in Practice 0.051
<5 11 (29%) 25 (52%)
5-15 12 (32%) 15 (31%)
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15-25 3 (7.9%) 3 (6.3%)
>25 12 (32%) 5 (10%)
Educational 0.054
Qualification
MBBS 23 (61%) 19 (40%)
Post MBBS 15 (39%) 29 (60%)
Specialisation
Physician Gender 0.15
Female 17 (45%) 29 (60%)
Male 21 (55%) 19 (40%)
Facility Type <0.001
Public 31 (82%) 14 (29%)
Private 7 (18%) 34 (71%)
Daily OPD Patients 0.047
<20 2 (5.3%) 12 (25%)
20-50 13 (34%) 18 (38%)
51-100 10 (26%) 6 (13%)
>100 13 (34%) 12 (25%)
Participant detail and Adherence to STG
Characteristic Strict Adherence, | Selective p-value
N=31 Adherence, N = 55
Physician Age in 0.4
Years
<30 4 (13%) 16 (29%)
30-40 17 (55%) 26 (47%)
40-50 2 (6.5%) 4 (7.3%)
50-60 1 (3.2%) 2 (3.6%)
>60 7 (23%) 7 (13%)
Years in Practice 0.3
<5 9 (29%) 27 (49%)
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5-15 11 (35%) 16 (29%)

15-25 3 (9.7%) 3 (5.5%)

>25 8 (26%) 9 (16%)

Educational 0.063
Qualification

MBBS 11 (35%) 31 (56%)

Post MBBS 20 (65%) 24 (44%)

Specialisation

Physician Gender 0.5
Female 15 (48%) 31 (56%)

Male 16 (52%) 24 (44%)

Facility Type >0.9
Public 16 (52%) 29 (53%)

Private 15 (48%) 26 (47%)

Daily OPD Patients 0.9
<20 5(16%) 9 (16%)

20-50 11 (35%) 20 (36%)

51-100 7 (23%) 9 (16%)

>100 8 (26%) 17 (31%)

Binary regression: Selective Adherence to STG and Educational Qualification
Characteristic OR 95% CI p-value
Educational
Qualification
MBBS — —

Post MBBS 0.43 0.17, 1.04 0.065
Specialisation

Participant detail and New antibiotic generations/brands affecting STG adherence

Characteristic High influence, N | Low influence, N = | p-value
=38 48

Physician Age in 0.8

Years
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<30 11 (29%) 9 (19%)

30-40 17 (45%) 26 (54%)

40-50 2 (5.3%) 4 (8.3%)

50-60 1 (2.6%) 2 (4.2%)

>60 7 (18%) 7 (15%)

Years in Practice 0.4
<5 19 (50%) 17 (35%)

5-15 9 (24%) 18 (38%)

15-25 2 (5.3%) 4 (8.3%)

>25 8 (21%) 9 (19%)

Educational 0.048
Qualification

MBBS 14 (37%) 28 (58%)

Post MBBS 24 (63%) 20 (42%)

Specialisation

Physician Gender 0.6
Female 19 (50%) 27 (56%)

Male 19 (50%) 21 (44%)

Facility Type 0.034
Public 15 (39%) 30 (63%)

Private 23 (61%) 18 (38%)

Daily OPD Patients 0.6
<20 7 (18%) 7 (15%)

20-50 16 (42%) 15 (31%)

51-100 6 (16%) 10 (21%)

>100 9 (24%) 16 (33%)

Binary regression: Educational qualification and New antibiotic generations/brands
low influence on STG adherence

Characteristic OR 95% CI p-value

Educational
Qualification
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MBBS — —

Post MBBS 0.42 0.17,0.99 0.050
Specialisation

Binary regression: Facility type and New antibiotic generations/brands low
influence on STG adherence

Characteristic OR 95% CI p-value
Facility Type

Public — —

Private 0.39 0.16,0.93 0.035

Multivariable regression: Facility type and New antibiotic generations/brands low
influence on STG adherence

Characteristic OR 95% CI p-value

Facility Type

Public - —

Private 0.45 0.18,1.10 0.083

Educational
Qualification

MBBS — —

Post MBBS 0.49 0.20, 1.20 0.12
Specialisation

Participant detail and Patient insistence on prescribing

Characteristic Frequent Minimal/No p-value
Insistence, N =61 | Insistence, N = 84

Physician Age in <0.001
Years

<30 20 (33%) 19 (23%)

30-40 36 (59%) 35 (42%)

40-50 4 (6.6%) 5 (6.0%)

50-60 0 (0%) 5 (6.0%)

>60 1 (1.6%) 20 (24%)
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Years in Practice <0.001
<5 33 (54%) 32 (38%)

5-15 24 (39%) 20 (24%)

15-25 3 (4.9%) 7 (8.3%)

>25 1 (1.6%) 25 (30%)

Educational 0.10
Qualification

MBBS 36 (59%) 38 (45%)

Post MBBS 25 (41%) 46 (55%)

Specialisation

Physician Gender 0.094
Female 34 (56%) 35 (42%)

Male 27 (44%) 49 (58%)

Facility Type 0.2
Public 29 (48%) 30 (36%)

Private 32 (52%) 54 (64%)

Daily OPD Patients 0.4
<20 10 (16%) 20 (24%)

20-50 22 (36%) 35 (42%)

51-100 13 (21%) 14 (17%)

>100 16 (26%) 15 (18%)

Binary regression: Years in practice and patient minimal/no insistence on specific

antibiotic
Characteristic OR 95% CI p-value
Physician Age in
Years
<30 — —
30-40 1.02 0.47,2.24 >0.9
40-50 1.32 0.30, 6.03 0.7
50-60 16,475,117 0.00, NA >0.9
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>60

21.1

3.80, 396

0.005

Binary regression: Physician age in years and patient minimal/no insistence on

specific antibiotic

Characteristic OR 95% CI p-value
Years in Practice

<5 S -

5-15 0.86 0.40, 1.85 0.7
15-25 2.41 0.61,11.9 0.2

>25 25.8 4.99, 474 0.002

Multivariable regression: Physician age and years in practice with minimal/no

Patient insistence for antibiotics

Characteristic OR 95% CI p-value

Physician Age in

Years

<30 — —

30-40 1.04 0.40,2.73 >0.9

40-50 0.39 0.02, 4.04 0.5

50-60 16,418,647 0.00, NA >0.9

>60 21.0 3.78, 395 0.005

Years in Practice

<5 — —

5-15 0.87 0.34,2.25 0.8

15-25 4.90 0.56, 111 0.2

>25

Participant detail and Patient Influence on STG non adherence

Characteristic High influence, N | Low influence, N = | p-value
=9 77

Physician Age in 0.7

Years
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<30 4 (44%) 16 (21%)
30-40 4 (44%) 39 (51%)
40-50 0 (0%) 6 (7.8%)
50-60 0 (0%) 3 (3.9%)
>60 1 (11%) 13 (17%)
Years in Practice 0.2
<5 7 (78%) 29 (38%)
5-15 1 (11%) 26 (34%)
15-25 0 (0%) 6 (7.8%)
>25 1 (11%) 16 (21%)
Educational 0.7
Qualification
MBBS 5 (56%) 37 (48%)
Post MBBS 4 (44%) 40 (52%)
Specialisation
Physician Gender 0.3
Female 3 (33%) 43 (56%)
Male 6 (67%) 34 (44%)
Facility Type 0.3
Public 3 (33%) 42 (55%)
Private 6 (67%) 35 (45%)
Daily OPD Patients 0.9
<20 2 (22%) 12 (16%)
20-50 3 (33%) 28 (36%)
51-100 2 (22%) 14 (18%)
>100 2 (22%) 23 (30%)
Participant detail and Antibiotic Availability in Pharmacy
Characteristic Good availability, | Poor availability, p-value
N=141 N=4
Physician Age in 0.2
Years
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<30 38 (27%) 1 (25%)
30-40 70 (50%) 1 (25%)
40-50 9 (6.4%) 0 (0%)
50-60 4 (2.8%) 1 (25%)
>60 20 (14%) 1 (25%)
Years in Practice 0.5
<5 64 (45%) 1 (25%)
5-15 43 (30%) 1 (25%)
15-25 10 (7.1%) 0 (0%)
>25 24 (17%) 2 (50%)
Educational 0.4
Qualification
MBBS 73 (52%) 1 (25%)
Post MBBS 68 (48%) 3 (75%)
Specialisation
Physician Gender 0.12
Female 69 (49%) 0 (0%)
Male 72 (51%) 4 (100%)
Facility Type >0.9
Public 57 (40%) 2 (50%)
Private 84 (60%) 2 (50%)
Daily OPD Patients 0.7
<20 30 (21%) 0 (0%)
20-50 54 (38%) 3 (75%)
51-100 27 (19%) 0 (0%)
>100 30 (21%) 1 (25%)
Participant detail and Antibiotic choice dependent on Pharmacy Stock
Characteristic Choice influenced | Choice not p-value
by Stock, N =97 influenced by
stock, N =48
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Physician Age in 0.7
Years

<30 27 (28%) 12 (25%)

30-40 48 (49%) 23 (48%)

40-50 4 (4.1%) 5 (10%)

50-60 4 (4.1%) 1 (2.1%)

>60 14 (14%) 7 (15%)

Years in Practice 0.7
<5 46 (47%) 19 (40%)

5-15 27 (28%) 17 (35%)

15-25 6 (6.2%) 4 (8.3%)

>25 18 (19%) 8 (17%)

Educational 0.4
Qualification

MBBS 47 (48%) 27 (56%)

Post MBBS 50 (52%) 21 (44%)

Specialisation

Physician Gender 0.4
Female 44 (45%) 25 (52%)

Male 53 (55%) 23 (48%)

Facility Type 0.10
Public 44 (45%) 15 (31%)

Private 53 (55%) 33 (69%)

Daily OPD Patients 0.3
<20 19 (20%) 11 (23%)

20-50 34 (35%) 23 (48%)

51-100 21 (22%) 6 (13%)

>100 23 (24%) 8 (17%)

Participant detail and Updates from Pharmacy regarding stock
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Characteristic Frequent updates, | Infrequent p-value
N=131 updates, N = 14

Physician Age in 0.2

Years

<30 32 (24%) 7 (50%)

30-40 64 (49%) 7 (50%)

40-50 9 (6.9%) 0 (0%)

50-60 5 (3.8%) 0 (0%)

>60 21 (16%) 0 (0%)

Years in Practice 0.2

<5 56 (43%) 9 (64%)

5-15 39 (30%) 5 (36%)

15-25 10 (7.6%) 0 (0%)

>25 26 (20%) 0 (0%)

Educational 0.11

Qualification

MBBS 64 (49%) 10 (71%)

Post MBBS 67 (51%) 4 (29%)

Specialisation

Physician Gender 0.5

Female 61 (47%) 8 (57%)

Male 70 (53%) 6 (43%)

Facility Type 0.12

Public 56 (43%) 3 (21%)

Private 75 (57%) 11 (79%)

Daily OPD Patients 0.6

<20 26 (20%) 4 (29%)

20-50 50 (38%) 7 (50%)

51-100 26 (20%) 1 (7.1%)

>100 29 (22%) 2 (14%)

Participant detail and STG antibiotic Availability in the Pharmacy
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Characteristic Good availability, | Poor availability, p-value
N=135 N=10

Physician Age in 0.030

Years

<30 33 (24%) 6 (60%)

30-40 69 (51%) 2 (20%)

40-50 8 (5.9%) 1 (10%)

50-60 4 (3.0%) 1 (10%)

>60 21 (16%) 0 (0%)

Years in Practice 0.7

<5 59 (44%) 6 (60%)

5-15 42 (31%) 2 (20%)

15-25 9 (6.7%) 1 (10%)

>25 25 (19%) 1 (10%)

Educational 0.10

Qualification

MBBS 66 (49%) 8 (80%)

Post MBBS 69 (51%) 2 (20%)

Specialisation

Physician Gender 0.3

Female 66 (49%) 3 (30%)

Male 69 (51%) 7 (70%)

Facility Type 0.2

Public 57 (42%) 2 (20%)

Private 78 (58%) 8 (80%)

Daily OPD Patients 0.3

<20 27 (20%) 3 (30%)

20-50 52 (39%) 5 (50%)

51-100 25 (19%) 2 (20%)

>100 31 (23%) 0 (0%)

Participant detail and Preliminary Training recieved
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Characteristic Received training, | No training, N = p-value
N=101 44

Physician Age in 0.6

Years

<30 28 (28%) 11 (25%)

30-40 48 (48%) 23 (52%)

40-50 7 (6.9%) 2 (4.5%)

50-60 5 (5.0%) 0 (0%)

>60 13 (13%) 8 (18%)

Years in Practice >0.9

<5 46 (46%) 19 (43%)

5-15 30 (30%) 14 (32%)

15-25 7 (6.9%) 3 (6.8%)

>25 18 (18%) 8 (18%)

Educational 0.9

Qualification

MBBS 52 (51%) 22 (50%)

Post MBBS 49 (49%) 22 (50%)

Specialisation

Physician Gender 0.5

Female 50 (50%) 19 (43%)

Male 51 (50%) 25 (57%)

Facility Type 0.5

Public 43 (43%) 16 (36%)

Private 58 (57%) 28 (64%)

Daily OPD Patients 0.8

<20 19 (19%) 11 (25%)

20-50 42 (42%) 15 (34%)

51-100 19 (19%) 8 (18%)

>100 21 (21%) 10 (23%)

Participant detail and Refresher Training recieved
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Characteristic Some training, N = | No training, N = p-value
56 89

Physician Age in 0.9

Years

<30 15 (27%) 24 (27%)

30-40 26 (46%) 45 (51%)

40-50 5 (8.9%) 4 (4.5%)

50-60 2 (3.6%) 3 (3.4%)

>60 8 (14%) 13 (15%)

Years in Practice >0.9

<5 24 (43%) 41 (46%)

5-15 18 (32%) 26 (29%)

15-25 4 (7.1%) 6 (6.7%)

>25 10 (18%) 16 (18%)

Educational 0.064

Qualification

MBBS 34 (61%) 40 (45%)

Post MBBS 22 (39%) 49 (55%)

Specialisation

Physician Gender 0.6

Female 25 (45%) 44 (49%)

Male 31 (55%) 45 (51%)

Facility Type >0.9

Public 23 (41%) 36 (40%)

Private 33 (59%) 53 (60%)

Daily OPD Patients 0.9

<20 13 (23%) 17 (19%)

20-50 20 (36%) 37 (42%)

51-100 11 (20%) 16 (18%)

>100 12 (21%) 19 (21%)

Binary regression: Educational qualification and no refresher training on antibiotics
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Characteristic OR 95% CI p-value
Educational
Qualification
MBBS — —
Post MBBS 1.89 0.96, 3.77 0.066
Specialisation
Participant detail and IPC Training recieved
Characteristic Received IPC No IPC training, p-value
training, N = 103 N =42
Physician Age in 0.071
Years
<30 24 (23%) 15 (36%)
30-40 48 (47%) 23 (55%)
40-50 9 (8.7%) 0 (0%)
50-60 4 (3.9%) 1 (2.4%)
>60 18 (17%) 3(7.1%)
Years in Practice 0.2
<5 42 (41%) 23 (55%)
5-15 30 (29%) 14 (33%)
15-25 9 (8.7%) 1 (2.4%)
>25 22 (21%) 4 (9.5%)
Educational 0.095
Qualification
MBBS 48 (47%) 26 (62%)
Post MBBS 55 (53%) 16 (38%)
Specialisation
Physician Gender 0.027
Female 43 (42%) 26 (62%)
Male 60 (58%) 16 (38%)
Facility Type 0.4
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Public 44 (43%) 15 (36%)
Private 59 (57%) 27 (64%)
Daily OPD Patients 0.4
<20 21 (20%) 9 (21%)
20-50 42 (41%) 15 (36%)
51-100 16 (16%) 11 (26%)
>100 24 (23%) 7 (17%)
Participant detail and AMR Training recieved
Characteristic Received training, | No training, N = p-value
N=97 29
Physician Age in 0.5
Years
<30 20 (21%) 6 (21%)
30-40 47 (48%) 19 (66%)
40-50 8 (8.2%) 1 (3.4%)
50-60 4 (4.1%) 1 (3.4%)
>60 18 (19%) 2 (6.9%)
Years in Practice 0.5
<5 35 (36%) 14 (48%)
5-15 32 (33%) 10 (34%)
15-25 8 (8.2%) 2 (6.9%)
>25 22 (23%) 3 (10%)
Educational 0.9
Qualification
MBBS 45 (46%) 13 (45%)
Post MBBS 52 (54%) 16 (55%)
Specialisation
Physician Gender 0.5
Female 44 (45%) 11 (38%)
Male 53 (55%) 18 (62%)
Facility Type 0.2
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Public 43 (44%) 9 (31%)
Private 54 (56%) 20 (69%)
Daily OPD Patients 0.7
<20 21 (22%) 5(17%)
20-50 35 (36%) 13 (45%)
51-100 17 (18%) 6 (21%)
>100 24 (25%) 5 (17%)
Participant detail and Daily Practice Hours
Characteristic More than 6 less than 6 hours, | p-value
hours, N =79 N =66
Physician Age in >0.9
Years
<30 22 (28%) 17 (26%)
30-40 38 (48%) 33 (50%)
40-50 5(6.3%) 4 (6.1%)
50-60 2 (2.5%) 3 (4.5%)
>60 12 (15%) 9 (14%)
Years in Practice 0.7
<5 38 (48%) 27 (41%)
5-15 21 (27%) 23 (35%)
15-25 6 (7.6%) 4 (6.1%)
>25 14 (18%) 12 (18%)
Educational 0.7
Qualification
MBBS 39 (49%) 35 (53%)
Post MBBS 40 (51%) 31 (47%)
Specialisation
Physician Gender 0.9
Female 38 (48%) 31 (47%)
Male 41 (52%) 35 (53%)
Facility Type 0.015
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Public 25 (32%) 34 (52%)

Private 54 (68%) 32 (48%)
Daily OPD Patients 0.010
<20 12 (15%) 18 (27%)
20-50 40 (51%) 17 (26%)
51-100 15 (19%) 12 (18%)
>100 12 (15%) 19 (29%)

Binary regression: Facility type and Physicians with Daily Practice hours less than 6

Characteristic OR 95% CI p-value
Facility Type

Public — —

Private 0.44 0.22, 0.85 0.016

Binary regression: Daily OPD patients seen by physician and Daily Practice hours
less than 6

Characteristic OR 95% CI1 p-value
Daily OPD Patients

<20 — —

20-50 0.28 0.11,0.70 0.008
51-100 0.53 0.18, 1.52 0.2
>100 1.06 0.38,2.97 >0.9

Participant detail and Professional Competition affecting prescription practice

Characteristic Influenced by Not influenced by | p-value
competition, N = competition, N =
92 53
Physician Age in 0.3
Years
<30 28 (30%) 11 (21%)
30-40 46 (50%) 25 (47%)
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40-50 6 (6.5%) 3 (5.7%)
50-60 3 (3.3%) 2 (3.8%)
>60 9 (9.8%) 12 (23%)
Years in Practice 0.2
<5 42 (46%) 23 (43%)
5-15 30 (33%) 14 (26%)
15-25 8 (8.7%) 2 (3.8%)
>25 12 (13%) 14 (26%)
Educational 0.3
Qualification
MBBS 50 (54%) 24 (45%)
Post MBBS 42 (46%) 29 (55%)
Specialisation
Physician Gender 0.5
Female 42 (46%) 27 (51%)
Male 50 (54%) 26 (49%)
Facility Type 0.11
Public 42 (46%) 17 (32%)
Private 50 (54%) 36 (68%)
Daily OPD Patients 0.8
<20 19 (21%) 11 (21%)
20-50 35 (38%) 22 (42%)
51-100 16 (17%) 11 (21%)
>100 22 (24%) 9 (17%)
Participant detail and Peer influence in prescription practice
Characteristic Influenced by Not influenced by | p-value
peer, N =59 peer, N = 86
Physician Age in 0.6
Years
<30 19 (32%) 20 (23%)
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30-40 29 (49%) 42 (49%)

40-50 2 (3.4%) 7 (8.1%)

50-60 2 (3.4%) 3 (3.5%)

>60 7 (12%) 14 (16%)

Years in Practice 0.7
<5 30 (51%) 35 (41%)

5-15 16 (27%) 28 (33%)

15-25 4 (6.8%) 6 (7.0%)

>25 9 (15%) 17 (20%)

Educational 0.2
Qualification

MBBS 34 (58%) 40 (47%)

Post MBBS 25 (42%) 46 (53%)

Specialisation

Physician Gender 0.040
Female 22 (37%) 47 (55%)

Male 37 (63%) 39 (45%)

Facility Type 0.085
Public 19 (32%) 40 (47%)

Private 40 (68%) 46 (53%)

Daily OPD Patients 0.6
<20 13 (22%) 17 (20%)

20-50 25 (42%) 32 (37%)

51-100 8 (14%) 19 (22%)

>100 13 (22%) 18 (21%)

Binary regression: Physician gender and no peer influence
Characteristic OR 95% CI p-value
Physician Gender
Female — —

Male 0.49 0.25, 0.97 0.041
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Participant detail and Patient Volume in p

rescription practice

Characteristic Influenced by Not influenced by | p-value
Patient volume, N | Patient volume, N
=48 =97
Physician Age in 0.6
Years
<30 15 (31%) 24 (25%)
30-40 24 (50%) 47 (48%)
40-50 1 (2.1%) 8 (8.2%)
50-60 1(2.1%) 4 (4.1%)
>60 7 (15%) 14 (14%)
Years in Practice 0.8
<5 24 (50%) 41 (42%)
5-15 14 (29%) 30 (31%)
15-25 2 (4.2%) 8 (8.2%)
>25 8 (17%) 18 (19%)
Educational 0.2
Qualification
MBBS 28 (58%) 46 (47%)
Post MBBS 20 (42%) 51 (53%)
Specialisation
Physician Gender 0.039
Female 17 (35%) 52 (54%)
Male 31 (65%) 45 (46%)
Facility Type 0.4
Public 17 (35%) 42 (43%)
Private 31 (65%) 55 (57%)
Daily OPD Patients 0.033
<20 15 (31%) 15 (15%)
20-50 15 (31%) 42 (43%)
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51-100

5 (10%)

22 (23%)

>100

13 (27%)

18 (19%)

Binary regression: Daily OPD patients seen by physician and no influence from

patient volume

Characteristic OR 95% CI p-value

Daily OPD Patients

<20 — —

20-50 2.80 1.11,7.19 0.030

51-100 4.40 1.38,16.0 0.016

>100 1.38 0.50, 3.85 0.5

Participant detail and Importance in knowledge update

Characteristic Strongly values Less emphasis on | p-value
updating knowledge update,
knowledge, N = N=25
120

Physician Age in 0.3

Years

<30 32 (27%) 7 (28%)

30-40 58 (48%) 13 (52%)

40-50 6 (5.0%) 3 (12%)

50-60 4 (3.3%) 1 (4.0%)

>60 20 (17%) 1 (4.0%)

Years in Practice 0.3

<5 54 (45%) 11 (44%)

5-15 35 (29%) 9 (36%)

15-25 7 (5.8%) 3 (12%)

>25 24 (20%) 2 (8.0%)

Educational 0.6

Qualification

MBBS 60 (50%) 14 (56%)
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Post MBBS 60 (50%) 11 (44%)

Specialisation

Physician Gender 0.7
Female 58 (48%) 11 (44%)

Male 62 (52%) 14 (56%)

Facility Type 0.6
Public 50 (42%) 9 (36%)

Private 70 (58%) 16 (64%)

Daily OPD Patients 0.037
<20 22 (18%) 8 (32%)

20-50 53 (44%) 4 (16%)

51-100 20 (17%) 7 (28%)

>100 25 (21%) 6 (24%)

Binary regression: Daily OPD patients seen by Physician and less emphasis on

knowledge update
Characteristic OR 95% CI p-value
Daily OPD Patients
<20 — —
20-50 0.21 0.05,0.73 0.018
51-100 0.96 0.29, 3.16 >0.9
>100 0.66 0.19,2.19 0.5
Participant detail and Frequency in knowledge update
Characteristic Regular Infrequent or no p-value
knowledge updates, N = 31
updates, N = 114
Physician Age in 0.6
Years
<30 31 (27%) 8 (26%)
30-40 57 (50%) 14 (45%)
40-50 6 (5.3%) 3 (9.7%)
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50-60 5 (4.4%) 0 (0%)

>60 15 (13%) 6 (19%)

Years in Practice 0.4
<5 54 (47%) 11 (35%)

5-15 34 (30%) 10 (32%)

15-25 6 (5.3%) 4 (13%)

>25 20 (18%) 6 (19%)

Educational 0.3
Qualification

MBBS 61 (54%) 13 (42%)

Post MBBS 53 (46%) 18 (58%)

Specialisation

Physician Gender 0.6
Female 53 (46%) 16 (52%)

Male 61 (54%) 15 (48%)

Facility Type 0.6
Public 45 (39%) 14 (45%)

Private 69 (61%) 17 (55%)

Daily OPD Patients 0.2
<20 26 (23%) 4 (13%)

20-50 46 (40%) 11 (35%)

51-100 22 (19%) 5 (16%)

>100 20 (18%) 11 (35%)

Multivariable regression: Age,Years in practice,facility type, Daily OPD patients and

non Preference for non generic

Characteristic OR 95% CI p-value
Physician Age in

Years

<30 — ol

30-40 1.28 0.44, 3.78 0.7
40-50 14.1 0.50, 658 0.14

99




50-60 2.55 0.28, 56.9 0.5
>60 0.23 0.05, 0.84 0.034
Years in Practice

<5 - o

5-15 1.33 0.45,3.97 0.6
15-25 0.43 0.03, 8.05 0.5
>25

Facility Type

Public — —

Private 0.24 0.08, 0.67 0.008
Daily OPD Patients

<20 — —

20-50 1.12 0.41, 3.09 0.8
51-100 2.38 0.55,10.8 0.2
>100 1.73 0.41, 7.44 0.5

Participant detail an

d Newer generations/brands discouraging

generic use

Characteristic Discouraging Not discouraging | p-value
generic drug use, | generic drug use,
N=69 N=176

Physician Age in 0.008

Years

<30 21 (30%) 18 (24%)

30-40 32 (46%) 39 (51%)

40-50 0 (0%) 9 (12%)

50-60 2 (2.9%) 3 (3.9%)

>60 14 (20%) 7 (9.2%)

Years in Practice 0.004

<5 37 (54%) 28 (37%)

5-15 15 (22%) 29 (38%)
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15-25 1 (1.4%) 9 (12%)

>25 16 (23%) 10 (13%)

Educational 0.5
Qualification

MBBS 33 (48%) 41 (54%)

Post MBBS 36 (52%) 35 (46%)

Specialisation

Physician Gender 0.2
Female 29 (42%) 40 (53%)

Male 40 (58%) 36 (47%)

Facility Type <0.001
Public 16 (23%) 43 (57%)

Private 53 (77%) 33 (43%)

Daily OPD Patients 0.007
<20 15 (22%) 15 (20%)

20-50 36 (52%) 21 (28%)

51-100 8 (12%) 19 (25%)

>100 10 (14%) 21 (28%)

Binary regression: Age of physician and newer generations/brands not discouraging

generic medicine

Characteristic OR 95% CI p-value
Physician Age in

Years

<30 S aiecal

30-40 1.42 0.65,3.14 0.4
40-50 49,635,614 0.00, NA >0.9
50-60 1.75 0.26, 14.4 0.6
>60 0.58 0.19, 1.73 0.3

Binary regression: Years in practice and newer generations/brands not discouraging

generic medicine

Characteristic

OR

95% CI

p-value
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Years in Practice

<5 — —

5-15 2.55 1.17,5.75 0.021
15-25 11.9 2.06, 226 0.022
>25 0.83 0.32,2.07 0.7

Binary regression: Facility type and newer generations/brands not discouraging

generic medicine

Characteristic OR 95% CI1 p-value
Facility Type

Public — —

Private 0.23 0.11,0.47 <0.001

Binary regression: Daily OPD Patients and newer generations/brands not

discouraging generic medicine

Characteristic OR 95% CI p-value
Daily OPD Patients

<20 — —

20-50 0.58 0.24,1.43 0.2
51-100 2.38 0.81, 7.34 0.12
>100 2.10 0.75, 6.08 0.2

Multivariable regression:Years in practice, facility type, Daily OPD patients and

newer generations/brands not discouraging generic medicine

Characteristic OR 95% CI1 p-value
Years in Practice

<5 iy, L

5-15 2.13 0.91, 5.08 0.082
15-25 10.1 1.60, 200 0.038
>25 0.86 0.31,2.30 0.8
Facility Type
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Public — —

Private 0.26 0.10, 0.67 0.006

Daily OPD Patients

<20 — e

20-50 0.47 0.18,1.24 0.13

51-100 0.95 0.25,3.62 >0.9

>100 0.59 0.15,2.23 0.4
Participant detail and Concerns about AMR as a Public Health issue

Characteristic concerned, N = not concerned, N = | p-value

131 14

Physician Age in 0.2

Years

<30 38 (29%) 1 (7.1%)

30-40 62 (47%) 9 (64%)

40-50 7 (5.3%) 2 (14%)

50-60 5(3.8%) 0 (0%)

>60 19 (15%) 2 (14%)

Years in Practice 0.11

<5 62 (47%) 3 (21%)

5-15 36 (27%) 8 (57%)

15-25 9 (6.9%) 1 (7.1%)

>25 24 (18%) 2 (14%)

Educational 0.6

Qualification

MBBS 66 (50%) 8 (57%)

Post MBBS 65 (50%) 6 (43%)

Specialisation

Physician Gender 0.060

Female 59 (45%) 10 (71%)

Male 72 (55%) 4 (29%)
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Facility Type 0.5
Public 52 (40%) 7 (50%)
Private 79 (60%) 7 (50%)
Daily OPD Patients 0.4
<20 26 (20%) 4 (29%)
20-50 54 (41%) 3 (21%)
51-100 23 (18%) 4 (29%)
>100 28 (21%) 3 (21%)

Participant detail and Considering chance

of AMR while prescribing

Characteristic Considered, N = Not considered, N | p-value
132 =13

Physician Age in 0.2

Years

<30 38 (29%) 1 (7.7%)

30-40 62 (47%) 9 (69%)

40-50 7 (5.3%) 2 (15%)

50-60 5(3.8%) 0 (0%)

>60 20 (15%) 1 (7.7%)

Years in Practice 0.4

<5 60 (45%) 5 (38%)

5-15 39 (30%) 5 (38%)

15-25 8 (6.1%) 2 (15%)

>25 25 (19%) 1 (7.7%)

Educational 0.7

Qualification

MBBS 68 (52%) 6 (46%)

Post MBBS 64 (48%) 7 (54%)

Specialisation

Physician Gender 0.3
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Female 61 (46%) 8 (62%)

Male 71 (54%) 5 (38%)

Facility Type 0.7
Public 53 (40%) 6 (46%)

Private 79 (60%) 7 (54%)

Daily OPD Patients 0.005
<20 27 (20%) 3 (23%)

20-50 54 (41%) 3 (23%)

51-100 20 (15%) 7 (54%)

>100 31 (23%) 0 (0%)

Binary regression: Daily OPD patients seen by physician and not considering chance
of AMR in prescription practice

Characteristic OR 95% CI p-value
Daily OPD Patients

<20 — —

20-50 0.50 0.09, 2.86 0.4
51-100 3.15 0.77,16.0 0.13
>100 0.00 >0.9
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ANNEXURE - IX

ENABLERS AND BARRIERS TO RATIONAL ANTIBIOTIC
PRESCRIBING IN PRIMARY HEALTHCARE FACILITIES IN
THIRUVANANTHAPURAM DISTRICT.

ORIGINALITY REPORT

2

SIMILARITY INDEX

MATCH ALL SOURCES (OMLY SELECTED SOURCE PRINTED)

*dspace.sctimst.ac.in
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