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Abstract

Background Surgical site infections (SSIs) affect around a third of patients undergoing surgeries worldwide, annually.
It is heterogeneously distributed with a higher burden in low and middle-income countries. Although rural and
semi-urban hospitals cater to 60-70% of the Indian population, scarce data regarding SSI rates are available from such
hospitals. The study aimed to determine the prevalent SSI prevention practices and existing SSI rates in the smaller
rural and semi-urban hospitals in India.

Methods This is a prospective study performed in two phases involving surgeons and their hospitals from Indian
rural and semi-urban regions. In the first phase, a questionnaire was administered to surgeons enquiring into the
perioperative SSI prevention practices and five interested hospitals were recruited for phase two which documented
the rate of SSIs and factors affecting them.

Results There was full compliance towards appropriate perioperative sterilisation practices and postoperative mop
count practice at the represented hospitals. But prophylactic antimicrobials were continued in the postoperative
period in more than 80% of the hospitals. The second phase of our study documented an overall SSI rate of 7.0%. The
SSl rates were influenced by the surgical wound class with dirty wounds recording six times higher rate of infection
than clean cases.

Conclusions SSI prevention practices and protocols were in place in all the less-resourced hospitals surveyed. The SSI
rates are comparable or lower than other LMIC settings. However, this is accompanied by poor implementation of the
antimicrobial stewardship guidelines.
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Perioperative SSI prevention practices.
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Background

Surgical site infections (SSIs) affect around a third of
patients undergoing surgeries worldwide, annually. SSIs
are associated with increased mortality and morbidity
leading to poor quality of life, prolonged hospitalisations,
reduced productivity, and increased economic burden
[1]. The global SSI estimates range from 0.5% to more
than 30% depending on the wound classification and
between the countries [2, 3]. The SSI rates in each of the
wound classes are more than double in low-and-middle-
income countries (LMICs) compared to those in high
income countries (HICs). [3]. Indian studies have shown
SSI rates ranging from 4 to 40% which vary depending on
the study setting [4].

Patient-associated factors like immune-compromised
status, diabetes mellitus, obesity, and advanced age
increase the risk of SSIs [5]. Perioperative factors and
practices like skin antisepsis, preoperative hair removal,
antimicrobial prophylaxis, preoperative skin preparation,
instrument sterilisation, and preoperative hand washing
are the major determinants of SSIs [6, 7].

National and international collaborative studies
addressing SSIs have mainly included the tertiary hospi-
tals and medical colleges in the metropolis cities of India
[3]. Rural and semi-urban hospitals cater to 60-70% of
the Indian population, yet data from rural India regard-
ing SSI prevention practices and protocols, and SSI rates
are sparse. [8—10].

Quantification of the SSI burden and appropriate
reporting through surveillance after discharge of the
patients is essential. Knowledge of prevalent protocols
and practices is necessary to identify the gaps in the
perioperative practices and implement SSI preventive
measures.

Methods

Aim

This study was initiated by the WHO Collaboration Cen-
tre (WHOCC) for surgical care delivery in LMICs, Mum-
bai, India, in collaboration with the Association of Rural
Surgeons of India (ARSI) with the aim to describe the
prevalent perioperative SSI prevention practices in rural
and semi-urban hospitals and document the rates of SSIs
in these hospitals.

Study Design

This was a prospective observational study performed in
two phases. First phase was a cross-sectional study which
consisted of administering a questionnaire to enquire
into the perioperative SSI prevention practices and
recruiting the hospitals for phase two. The second phase
was conducted as a prospective cohort study aimed at
documenting the rate and the factors affecting SSIs in the
participant hospitals (Fig. 1).
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Phase |

We conducted the first phase in November 2019 at the
‘Association of Rural Surgeons of India (ARSI)’ annual
conference, which is an annual gathering of surgeons
practicing in the rural and semi-urban areas of India.
We assessed the infection control (SSI prevention) prac-
tices of the participant hospitals through a pre-designed
questionnaire. The questionnaire was based on the World
Health Organisation (WHO) Surgical Practices Guide-
lines, 2018 with few modifications to suit the Indian set-
ting [11]. Before distributing the questionnaire, we made
a short presentation at the gathering, explaining the
importance and rationale of the study and the compo-
nents of the questionnaire. We also explained the study
design, aims and outcome measures of the second phase
of the proposed study. Also, we approached the rural sur-
geons individually and explained about the various par-
ticulars of the study along with troubleshooting for any
queries that they had. Only surgeons representing hos-
pitals based in rural and semi-urban areas in India were
included. Rural areas were defined as the geographical
regions with population less than 10,000 while semi-
urban areas were defined as the geographical regions
catering to a population ranging from above 10,000 up to
1,00,000 [12]. We excluded surgeons practicing in urban
areas, from this study. We did not provide any monetary
incentives for participation in this study.

The questionnaire included details of the geographical
location of the hospitals represented by these surgeons,
a brief facility assessment, and the surgical patient load.
The focus of the questionnaire was on the perioperative
SSI prevention practices: like appropriate skin prepara-
tion (both surgeon’s hands and surgical site), hand wash-
ing before surgery, maintenance of the sterile surgical
field, confirmation of instrument sterility, appropriate
antimicrobial prophylaxis, and timing of administration
of antimicrobials, complete gauze/swab counts (mop
counts) after surgeries, and the use of surgical safety
checklist [13]. We added a few parameters like the pres-
ence of in-house microbiology facility, availability of run-
ning water in the operation theatres (OTs) and usage of
prophylactic antimicrobials beyond the OT, to suit the
Indian setting based on the literature reviewed [14, 15].
We included a question to indicate willingness to par-
ticipate in the second phase of the study in the question-
naire. This questionnaire-based survey was completed by
the surgeons in a short time span of around 5 to 10 min.
It was in English language and hence language was not
a barrier for completion of the questionnaire. Adequate
knowledge about duration for hand wash was defined
as per WHO criteria for surgical handrub [16]. Usage of
iodophors, chlorhexidine gluconate and alcohol-based
scrubs was defined as ‘appropriate surgical scrub’ [16].



Nayan et al. Antimicrobial Resistance & Infection Control

Phase I (Performed at
ARSICON)

Total survey participants
(surgeons) (N=17)

Willingness to participate in
Phase II study

15 participant hospitals
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Reasons for drop-out from the
Phase II Study (10 drop-outs)

IEC approval not received-2

Disruption in services due to

COVID-19 pandemic-2

4 )

Total No. of Hospitals in Phase 11
Study

(N= 5 hospitals)
Total no. of patients (N=287)

-

Fig. 1 Recruitment algorithm

/

Phaselll

We contacted the participant rural surgeons who were
willing to participate in phase II of this study and their
hospitals were recruited for phase II of the study. All
patients undergoing general surgical and obstetrics-gyn-
aecological procedures needing anaesthesia, from their
respective hospitals, were included in the study after due
informed consent. Patients undergoing any orthopaedic
procedure were excluded.

SSI was defined as infection that occurs after surgery
in the part of the body where surgery took place within
30-days in the post-operative period [2]. We collected
data of all consecutive operated patients over one month
in the recruited hospitals. The surgeons chose the time
period (one month duration of their choice) based on the

Manpower constraints to conduct

the study-3

No reply to follow-up calls- 3

N

convenience at their respective hospitals. Each patient
at these recruited hospitals was followed up to 30 days
postoperatively and evaluated for the occurrence of
SSIs, hence, the study period extended up to 2 months
(60 days). Prospective data collection was performed
between January to March 2020 and August to October
2020. It was prolonged due to the cancellation of all elec-
tive surgical work in view of the COVID-19 pandemic
from April to July 2020.

We shared audio-visual material after necessary per-
missions, about identification and diagnostic criteria
for SSIs with the surgeons and/or representatives of the
participating hospitals [https://globalsurg.org/ssi/index.
html#/1]. Also, an educational leaflet including standard
definitions for wound class and SSI diagnostic criteria
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were printed behind each data collection form for ready
reference for the person collecting data. We had regu-
lar telephonic conversations with representatives from
the participant hospitals for guidance and troubleshoot-
ing during the recruitment as well as follow-up period.
The printed data collection form (proforma) included
patient demographics, clinical details of the surgery,
perioperative SSI prevention practices, antimicrobial
usage, and timing and noting of postoperative wound
checks at various intervals. SSIs diagnosed anytime dur-
ing the first wound check (2nd or 3rd postoperative day),
at suture removal (after 7th postoperative day) or at any
point of time during the 30-day follow-up period were
recorded. We also noted the antimicrobials prescribed
in cases of SSIs and duration of administration of these
antimicrobials.

Data Collection

The data from each of these hospitals were collected on
paper forms which were then sent to the WHOCC based
in Mumbai. The data from both phases was entered on
Microsoft Excel.

Study variables

The main outcome measures for the two phases were
adherence to the perioperative SSI prevention practices
and the rate of SSIs at the participant hospitals, respec-
tively. The secondary outcome measures were factors
associated with SSI like age, gender, American Society of
Anaesthesiologists’ (ASA) physical status class, wound
class, and type of surgery (elective/ emergency).

Table 1 Characteristics of the survey participant surgeons/
hospitals
Variables

Count of
the par-
ticipating
centres

Geographic area
Rural 11
Semiurban 6
Level of Hospital

Primary 1
Secondary 12
Tertiary 4
Number of Beds

1-100 1
100-500 5
500-1000 0
1000-1200 2
Approximate Annual surgeries
<500

500-1000

1000-5000

>5000

— W U
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Statistical analysis

We performed the statistical analysis using Microsoft
Excel statistical software 2019. The first phase of the
study is the survey phase of the Rural SSI prevention
practices and the second phase is to determine the actual
SSI rates in the rural hospitals. We have done a univari-
ate analysis in the second phase of the study to determine
the effect of variables age groups, gender, ASA grades,
wound class, and type of surgery on the SSI rates. The
chi-square test was performed to determine the statisti-
cal significance of any associations between categorical
variables and a p value of <0.05 was considered as statis-
tically significant.

Ethical clearance

The Ethics approval for the study was provided by ARSI
through Martin Luther Christian University Research
Ethics Committee.

Results

Phase

A total of 17 surgeons participated in the survey. Table 1
describes the characteristics of the hospitals represented
by these participant surgeons. 70% (12/17) of the partici-
pants were secondary healthcare providers. All the hos-
pitals had running water, hand wash, and surgical scrub
solutions, and sterilised instruments were available in all
the hospitals.

Table 2 describes the perioperative SSI prevention
practices of the participant hospitals, as mentioned by
the surgeons in the survey. More than 76.5% (13/17) of
the participants had knowledge about the WHO Surgi-
cal safety checklist although it was used partially or com-
pletely only in 35% (6/17) of the hospitals. The reasons
cited by the participant surgeons for not using the WHO
Checklist were time and manpower constraints. 64.7%
(11/17) of the participants washed hands for an adequate
duration. The prophylactic antimicrobial administered
was used beyond the OTs in 82% (14/17) of the hospitals
which goes against Global Guidelines for Prevention of
Surgical Site Infection [16].

Phasell

Five hospitals participated in the second phase of the
study (Fig. 1). Of the 287 surgeries performed, 20 (7.0%)
patients developed SSIs.

Preoperative shaving was done in 269 (93.7%) cases
while clipping was done in 6 (2.1%) cases. 230 (80.1%)
patients had taken a preoperative scrub bath. As already
documented from the phase I questionnaire, the pro-
phylactic antimicrobial prescribed preoperatively was
continued for a prolonged duration in the postoperative
period in 229 (79.8%) cases. In cases diagnosed with SSIs,
higher classes of antimicrobials were prescribed without
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Table 2 Perioperative SSI prevention practices of the survey
participant surgeons and their hospitals
Perioperative Infection
Control Practices

Number of Participants follow-
ing the Standard Practice (%)
(Total number of responses for
each practice=17)

1. Availability & usage of run- 17 (100)
ning water

2. Post-operative mop count 17 (100)
before wound closure

3. Appropriate* instrument 17 (100)
sterilisation practices

4. Appropriate* surgical scrub 17 (100)
usage

5. Non-usage of prophylactic 3(17.6)
antibiotics beyond the opera-
tion theatre (OT)

6. Knowledge about adequate 11 (64.7)
duration of hand-wash

7. Usage of surgical safety 6(35.2)

check-list

Note: * List of standard sterilisation practices and chemicals and techniques used
for scrubbing was added in the questionnaire to evaluate the appropriateness

SSI- Surgical Site Infection

any definitive rationale for therapy. These prescriptions
were not based on the antimicrobial culture-sensitivity
reports from the wound swabs.

Table 3 describes the association of perioperative and
patient factors with the occurrence of SSIs. The SSI
rates were seen to be influenced by the surgical wound
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class with dirty wounds recording 6 times higher rates
of infection than clean ones. A statistically significant
increase in infection rates was observed as we go from
clean to clean-contaminated to contaminated to dirty
wound class The incidence of SSI was found to increase
with the increase in the age of the patient. It was higher in
males as compared with females. The SSI rates in patients
increased with increasing ASA class. Infection rates were
double in surgeries done on an emergency basis when
compared with those done on elective basis.

Discussion

We documented a 100% compliance towards appropri-
ate sterilisation practices and postoperative mop count
practice at the represented hospitals, as mentioned by the
surgeons, in Phase I of this study. However, the awareness
about the appropriate hand-washing time and utilisation
of the WHO safety checklist was limited. The prophylac-
tic antimicrobials were continued in the postoperative
period in more than 80% of the hospitals. In Phase II, the
overall SSI rate was found to be 7.0%, which increased as
we moved from clean to clean-contaminated to dirty.

The WHO Surgical safety checklist was used partially
or completely only in 35% of the hospitals although more
than 75% of the participants had knowledge about it.
Time and manpower constraints were the reasons cited
for not utilising the checklist. Indian urban hospital stud-
ies have shown heterogeneity in compliance rates to
safety checklist from 16 to 84% [17, 18].

Table 3 Distribution of SSl rates in patients recruited, across different variables

Variables Operated cases Infected cases SSl rate (%) P value
Age distribution (in years)

0-14 18 1 5.6% 0.8
15-24 68 4 5.9%

25-44 97 6 6.2%

45-64 79 6 7.6%

>65 25 3 12.0%

Gender

Male 136 12 8.8% 03
Female 151 8 53%

ASA grade

| 154 12 7.8% 0.6
Il 113 7 6.2%

I 10 0 0%

IV 4 1 25%

Not mentioned 6 0 0

Wound class

Clean 121 6 5.0% <0.05
Clean-contaminated 142 9 6.3%

Contaminated 14 2 14.3%

Dirty 10 3 30.0%

Type of surgery

Elective 205 I 54% 0.1
Emergency 82 9 11.0%

Notes: ASA grade- American Society of Anaesthesiologists’ physical status class
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Among perioperative SSI prevention practices, our
study showed that only about 65% of the participants had
knowledge about the hand-washing time. This is compa-
rable to the 60% that was reported by Biswas and Chat-
terjee in a study conducted in a tertiary care hospital in
Kolkata [19].

In this study, in 79.8% cases perioperative antimicro-
bials continued beyond the recommended period which
goes against the infection control guidelines [2]. Previ-
ously done Indian studies, too, indicate a poor compli-
ance with antimicrobial prophylaxis guidelines. The
compliance has been reported to be as low as 0% in a
study in rural Madhya Pradesh to 3.9% in a study from
rural Kerala [14, 15]. This is way below the adherence
rates in well-resourced settings. Most studies conducted
in HICs have also shown it to be below 50% [20, 21].
Although the rural surgeons scored on most of the SSI
prevention parameters, poor compliance towards the
appropriate usage of antimicrobials, including the timing
of prophylactic administration of antimicrobials, may be
a deterrent towards SSI prevention. This study highlights
the need for reforms in antimicrobial prescription prac-
tices with standardised and audited protocols in these
settings. Inappropriate usage of antimicrobials is asso-
ciated with the emergence of resistant microbial strains
without any added clinical benefits. Simple infection
prevention measures with adherence to the antimicro-
bial stewardship guidelines has demonstrated effective
infection control in an Indian urban study [22]. In 2018,
the Indian Council of Medical Research (ICMR) formu-
lated the Antimicrobial Stewardship Programme (AMSP)
guidelines to curb the growing concern of antimicro-
bial resistance in India [23]. However, for its successful
implementation in these rural settings, an evaluation of
the factors driving antimicrobial prescription practices
is essential. Also, in order to achieve sustainability of the
SSI preventive measures, a health system strengthening
approach with the provision of adequate resources, man-
power, appropriate training, regular evaluations, remind-
ers, and a culture change in accordance with the local
norms may be imperative [24].

In these less-resourced rural and semi-urban hospitals,
we documented an SSI rate of 7.0%. This SSI rate is com-
parable or only slightly higher than the overall SSI rates
from HICs [3]. Also, these infection rates are lower than
studies performed in other rural and semiurban LMIC
hospitals in south and south-east Asian regions and com-
parable to ones in the urban settings [3, 22, 25, 26]. A
few studies performed in tertiary care hospitals in rural
India also reveal SSI rates well above 15% [10, 27]. The
results from all these studies from rural tertiary care hos-
pitals reflect the large magnitude of the SSI burden from
rural India. In comparison, our study has a low SSI rate
despite most participant hospitals functioning in remote
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areas under challenging situations. SSIs being one of the
quality indicators of surgical care, these low SSI rates
suggest remarkable surgical care imparted at these hos-
pitals [28]. Further improvement of the quality of care
can be ushered by addressing the gaps and implementing
standard, guideline-based infection control measures in
these hospitals and periodic re-assessment [13]. Instill-
ment of good antimicrobial stewardship with continuous
reinforcement of knowledge of SSI prevention, diagnosis,
and treatment is very essential, even though it may take a
while for favourable outcomes to be evident.

Our study showed SSI rates of 5% and 6.3% for clean
and clean-contaminated cases respectively and infec-
tions were highest in the dirty operated cases. This is in
accordance with literature, wherein incremental SSI rates
are observed from clean to dirty cases [29]. The surgi-
cal wound class demonstrated good utility in predict-
ing and risk-stratification of SSIs in this study. The SSI
rates increased with the patient’s age, higher SSIs in male
patients, but these could not be substantiated statistically.
Results from other studies show a higher incidence in
females and that patients more than 50 years of age had
twice the risk of developing SSI when compared to those
who are younger [9]. Our study registered that SSI rates
for emergency surgeries were more than double that in
elective surgeries, which is almost like results in other
studies [9]. A risk-adjusted analysis with a larger sample
size may help develop a definite association between
these variables and the SSI rates.

Strengths: This study highlights the burden of SSIs
from the unexplored rural and semi-urban hospitals in
India. It helped in capacity building in formal research
methodology since most of these hospitals were meant
primarily for delivery of surgical care and were research-
naive. These hospitals establish a baseline status of anti-
microbial stewardship in the Indian hospitals. This study
provides a comprehensive assessment of the SSI preven-
tion practices in these resource-constrained settings. It
encompasses all the six broad principles of SSI preven-
tion. The SSI rates are documented across each of the
wound classes defined by the CDC 1999 guidelines [30].
The patients enrolled were effectively followed up over a
period of one-month post-surgery.

Limitations: This study included hospitals owned by
the surgeons attending the ARSICON and those beyond;
were not reached, which may involve a selection bias. The
willingness of a surgeon to participate in a study regard-
ing surgical site infection may reflect their eagerness to
follow SSI prevention practices. The results may not be
generalisable across the country as it was a mixed bag
of hospitals with variations in hospital characteristics.
Due to the small sample size in both phases of study and
insufficient data on comorbidities, the effect of different
factors on SSI occurrence cannot be commented upon
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statistically. Also, as the WHO checklist was not followed
in most of these hospitals, compliance with each check-
list factor could not be measured.

Conclusions

Although a self-reported 100% compliance was observed
towards appropriate sterilisation practices and postop-
erative mop count practice at the represented hospitals
in this study, the awareness about the appropriate hand-
washing time and utilisation of the WHO safety checklist
was limited. With the existing SSI prevention practices,
the SSI rates in rural and semi-urban hospitals (7%) in
our study were comparable or lower than other LMIC
settings. However, poor implementation of the antimi-
crobial stewardship guidelines has been reported. The
surgical wound class demonstrated good utility in pre-
dicting and risk-stratification of SSIs.

Acknowledgements
Members of the ARSICON and surgeons participating in the survey and Phase
Il of the study.

Author’s contributions

AN - Writing, editing and review of manuscriptBS- conceptualization of study,
designing the study, conducting the study, data collection, analysis and
writing and revising manuscript. MK conceptualization of study, designing
the study, conducting the study, data collection, analysis and revising
manuscript. NR - conceptualisation of study, advice and review of manuscript.
GJ- conducting study and review of manuscript. NM MP RK RM RT conduct
of study and data collection and approval of final manuscriptYD analysis and
review of manuscript. AG - conceptualization of study, designing the study,
revising manuscript.

Funding

Open access funding provided by Karolinska Institute. This research received
no specific grant from any funding agency in the public, commercial, or not-
for-profit sectors.

Data Availability
Data can be accessed with due permission of the corresponding, if required.

Declarations

Ethics Approval and consent to participate

Ethical approval was sought from ARSI through Martin Luther Christian
University Research Ethics Committee based in Biru, Jharkhand, India. Waiver
of Consent was sought for the first phase of the study. Written Informed
consent was obtained from all participant patients for the second phase of
the study.

Competing Interests
NA.

Consent for publication
The authors declare that they have no competing interests.

Author details

'Seth GS Medical College and KEM Hospital, Mumbai, India

2Depar‘[ment of Surgery, Terna Medical College & Hospital, New Mumbai,
India

3WHO Collaboration Centre for Research in Surgical Care Delivery in
LMICs, Mumbai, India

“Department of Surgery, Seth GS Medical College and KEM Hospital,
Mumbai, India

5Dept of Global Public Health, Karolinska Institute, Stockholm, Sweden

(2023) 12:65

Page 7 of 8

SAssociation of Rural Surgeons of India, Chennai, India

’International Federation of Rural Surgeons, Tiruchirappalli, India
8Department of Surgery, ASHWINI Gudalur Adivasi Hospital, Gudalur,
Nilgiris, Tamil Nadu, India

Department of Surgery, Karnataka Institute of Medical Sciences, Hubli,
India

%Department of Surgery, Jan Swasthya Sahyog, Bilaspur, Chattisgarh,
India

"Department of Surgery, Tribal Health Initiative, Sittilingi, Tamilnadu, India
12Department of Surgery, Dr Tongaonkar Hospital, Dondaicha, Dhule,
India

13Department of Surgery, Government Medical College, Kollam, Kerala,
India

"“Department of Surgery, BARC Hospital, Mumbai, India

Received: 31 January 2022 / Accepted: 29 May 2023
Published online: 08 July 2023

References

1. GetanehT, Negesse A, Dessie G. Prevalence of surgical site infection and its
associated factors after cesarean section in Ethiopia: systematic review and
meta-analysis. BMC Pregnancy Childbirth. 2020 May;20(1):311.

Mangram AJ, Horan TC, Pearson ML, Silver LC, Jarvis WR, Committee THICPA.
Guideline for Prevention of Surgical Site Infection, 1999. Infection Control &
Hospital Epidemiology. 1999 Apr;20(4):247-80.

3. Bhangu A, Ademuyiwa AO, Aguilera ML, Alexander P, Al-Sagga SW,

Borda-Luque G et al. Surgical site infection after gastrointestinal surgery in
high-income, middle-income, and low-income countries: a prospective,
international, multicentre cohort study. The Lancet Infectious Diseases. 2018
May 1;18(5):516-25.
Singh S, Chakravarthy M, Rosenthal VD, Myatra SN, Dwivedy A, Bagasrawala
l, Munshi N, Shah'S, Panigrahi B, Sood S, Kumar-Nair P. Surgical site infection
rates in six cities of India: findings of the International Nosocomial Infection
Control Consortium (INICC). International health. 2015 Sep 1;7(5):354-9.

5. Lobley SN. Factors Affecting the Risk of Surgical Site Infection and Methods of
Reducing it. Journal of Perioperative Practice. 2013 Apr 1;23(4):77-81.

6. Florschutz AV, Fagan RP, Matar WY, Sawyer RG, Berrios-Torres SI. Surgical Site
infection risk factors and risk stratification. JAAOS - Journal of the American
Academy of Orthopaedic Surgeons. 2015 Apr;23(suppl):8.

7. Leaper DJ, Edmiston CE. World Health Organization: global guidelines for the
prevention of surgical site infection. J Hosp Infect. 2017 Feb;95(2):135-6.

8. Pathak A, Mahadik K, Swami MB, Roy PK, Sharma M, Mahadik VK, et al. Inci-
dence and risk factors for surgical site infections in obstetric and gynecologi-
cal surgeries from a teaching hospital in rural India. Antimicrob Resist Infect
Control. 2017 Jun;14(1):66.

9. Mekhla null, Borle FR. Determinants of superficial surgical site infections in
abdominal surgeries at a rural Teaching Hospital in Central India: a prospec-
tive study. J Family Med Prim Care. 2019 Jul,8(7):2258-63.

10. PalS, Sayana A, Joshi A, Juyal D. Staphylococcus aureus: a predominant cause
of surgical site infections in a rural healthcare setup of Uttarakhand. J Family
Med Prim Care. 2019 Nov;8(11):3600-6.

11.  Protocol for surgical site infection surveillance with a focus on settings
with limited resources. (2018). Available at: http://apps.who.int/bookorders.
(accessed 19 July 2021).

12. Reserve Bank of India. - Database [Internet]. [Accessed 26 June 2021]. Avail-
able from: https://www.rbi.org.in/Scripts/bs_viewcontent.aspx?ld=2035.

13.  Forrester JA, Starr N, Negussie T, Schaps D, Adem M, Alemu S et al. Clean Cut
(adaptive, multimodal surgical infection prevention programme) for low-
resource settings: a prospective quality improvement study. BJS (British Jour-
nal of Surgery) [Internet]. [Accessed 26 June 2021];n/a(n/a). Available from:
https://bjssjournals.onlinelibrary.wiley.com/doi/abs/https://doi.org/10.1002/
bjs.11997.

14.  Machowska A, Sparrentoft J, Dhakaita SK, StalsbyLundborg C, Sharma M. Peri-
operative antibiotic prescribing in surgery departments of two private sector
hospitals in Madhya Pradesh, India. Perioperative Med. 2019 Sep;10(1):10.

15. Khan AK, A PVM, Rashed MR, Banu G. A study on the usage pattern of Antimi-
crobial Agents for the Prevention of Surgical Site Infections (SSIs) in a Tertiary
Care Teaching Hospital. J Clin Diagn Res. 2013 Apr;7(4):671-4.


http://apps.who.int/bookorders
https://www.rbi.org.in/Scripts/bs_viewcontent.aspx?Id=2035
https://bjssjournals.onlinelibrary.wiley.com/doi/abs/
http://dx.doi.org/10.1002/bjs.11997
http://dx.doi.org/10.1002/bjs.11997

Nayan et al. Antimicrobial Resistance & Infection Control

22.

23.

24,

Global guidelines for the prevention of surgical site infections., 2016
[Accessed 24 Jan 2022]. Available from: 1-186 BenedettaGuidlinesF (who.int).
Ambulkar R, Ranganathan P, Salunke K, Savarkar S, The World Health Orga-
nization Surgical Safety Checklist. : An audit of quality of implementation at
a tertiary care high volume cancer institution. Journal of anaesthesiology,
clinical pharmacology. 2018 Jul;34(3):392.

Mb A, Dm P. Assessment of Surgical Safety Checklist use and attitude
towards it among the operating room staff: a prospective observational
study. New Indian Journal of Surgery 10; DOI: https://doi.org/10.21088/
nijs.0976.4747.10519.4.

Biswas P, Chatterjee S. Hand Hygiene Compliance Among Doctors in a
Tertiary Care Hospital of India. Indian J Pediatr. 2014 Sep 1,81(9):967-8.

Ng RS, Chong CP. Surgeons'adherence to guidelines for surgical antimicrobial
prophylaxis — a review. Australas Med J. 2012 Oct;31(10):534-40.

Ozgun H, Ertugrul BM, Soyder A, Ozturk B, Aydemir M. Peri-operative antibi-
otic prophylaxis: adherence to guidelines and effects of educational interven-
tion. IntJ Surg. 2010 Jan;8(1):159-63.

Sarang B, Tiwary A, Gadgil A, Roy N. Implementing antimicrobial steward-
ship to reduce surgical site infections: experience and challenges from two
tertiary-care hospitals in Mumbai, India. J Global Antimicrob Resist. 2020
Mar;1:20:105-9.

Balaji V, Rupali P, Walia K, Ohri VC. Antimicrobial Stewardship Program Guide-
line. Indian Council of Medical Research 2019 https;//main.icmr.nic.in/sites/
default/files/guidelines/AMSP_0.pdf Accessed 30 Jan 2022.

Mehtar S, Wanyoro A, Ogunsola F, Ameh EA, Nthumba P, Kilpatrick C, et al.
Implementation of surgical site infection surveillance in low- and middle-
income countries: a position statement for the International Society for
Infectious Diseases. Int J Infect Dis. 2020 Nov;100:123-31.

(2023) 12:65

25.

26.

27.

28.

29.

30.

Page 8 of 8

Sattar F, Sattar Z, Zaman M, Akbar S. Frequency of Post-operative Surgical Site
Infections in a Tertiary Care Hospital in Abbottabad, Pakistan. Cureus. 2019
Mar 12;11(3):e4243.

Shrestha S, Wenju P, Shrestha R, Karmacharya RM. Incidence and risk factors
of Surgical Site Infections in Kathmandu University Hospital, Kavre, Nepal.
Kathmandu Univ Med J (KUMJ). 2016 Jun;14(54):107-11.

Mk VNSPDJ. S, N S. Bacteriological Profile of Surgical Site Infections and Their
Antibiogram: A Study From Resource Constrained Rural Setting of Uttara-
khand State, India. J Clin Diagn Res. 2015 Oct 1,9(10):DC17-20.

Gibbons C, Bruce J, Carpenter J, Wilson AP, Wilson J, Pearson A et al. Identifica-
tion of risk factors by systematic review and development of risk-adjusted
models for surgical site infection [Internet]. NIHR Health Technology
Assessment programme: Executive Summaries. NIHR Journals Library; 2011
[cited 2021 Jun 20]. Available from: https.//www.ncbi.nlm.nih.gov/books/
NBK63668/.

Ortega G, Rhee DS, Papandria DJ, Yang J, Ibrahim AM, Shore AD, et al. An
evaluation of surgical site infections by wound classification system using the
ACS-NSQIP. J Surg Res. 2012 May;174(1):33-8.

Horan TC, Gaynes RP, Martone WJ, Jarvis WR, Emori TG. CDC definitions of
nosocomial surgical site infections, 1992: a modification of CDC defini-

tions of surgical wound infections. Infect Control Hosp Epidemiol. 1992
Oct;13(10):606-8.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


http://dx.doi.org/10.21088/nijs.0976.4747.10519.4
http://dx.doi.org/10.21088/nijs.0976.4747.10519.4
https://main.icmr.nic.in/sites/default/files/guidelines/AMSP_0.pdf
https://main.icmr.nic.in/sites/default/files/guidelines/AMSP_0.pdf
https://www.ncbi.nlm.nih.gov/books/NBK63668/
https://www.ncbi.nlm.nih.gov/books/NBK63668/

	﻿Exploring the perioperative infection control practices & incidence of surgical site infections in rural India
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Aim
	﻿Study Design
	﻿Phase I
	﻿Phase II
	﻿Data Collection
	﻿Study variables
	﻿Statistical analysis
	﻿Ethical clearance

	﻿Results
	﻿Discussion
	﻿Conclusions
	﻿References


