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ABSTRACT

Introduction: World Health Organisation (WHO) 6 steps for
effective Hand Hygiene (HH) practice to prevent cross infections
emphasises on coverage of all aspects of the hand with the
Alcohol Based Hand Rub (ABHR). The quality of hand rubbing
usually remains un-monitored among healthcare workers.
Hence, interventions to ensure both compliance and quality
combined with periodic training would fill the deficiency in these
practices in the healthcare setting.

Aim: To analyse the quality of HH using an Ultraviolet (UV)
sensitive ABHR among healthcare workers in the Operation
Theatre (OT) and post-surgical Intensive Care Unit (ICU).

Materials and Methods: This cross-sectional study was
conducted in Regional Cancer Centre, Trivandrum, Kerala,
India. Study population included 104 healthcare providers in the
OT and post-surgical ICU, over a period of two months, from
June 2017 to July 2017. Participants were asked to disinfect
their hands according to WHO 6 steps using an ABHR to which
an UV light sensitive pigment was added, and then place them
in an UV light sensitive cabinet. Digital images of both sides of
their hands were recorded. Every area of the hand not covered
by the hand rub appeared as a dark spot and was considered an

error. Pass criteria allowed a maximum of two small uncovered
areas (dark spots <0.6 cm? on the dorsal side of the hand
and no uncovered areas on the palmar aspect. Each hand
was observed specifically at four areas and the most missed
areas were identified. Statistical analysis was done by Fisher’s-
exact test using Statistical Package for Social Sciences (SPSS)
version 28.0.

Results: Out of the total 104 participants, 28 were doctors,
46 were nurses, 22 were nursing students and 8 were OT
technicians. A total of 65 (62%) participants were males and
85 (82%) participants were in the 35-40 years age group. The
HH was found to be better on the right hand in all the sub-
groups studied. The difference in the hand rub coverage on all
the four observed areas of the right hand was not significant.
On the left-side, hygiene in between the fingers (p-value 0.012)
and at the finger tips (p-value 0.007) was poorest. Among the
groups studied, doctors performed better with a higher group
score of 60.7% compared to 22.7% of that of nursing students
(p-value 0.030).

Conclusion: Quality of HH practice using ABHR among
personnel involved in perioperative care is poor and requires
improvement with regular monitoring and training.
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INTRODUCTION

The HH is now regarded as one of the most important elements
of infection control for preventing Hospital Acquired Infections
(HAI's) [1]. Adherence to the recommended HH practices remains
unacceptably low, rarely exceeding 40% of situations in which HH is
indicated [1]. The global initiative of WHO “Clean Care is Safer Care”
launched in 2005 emphasises the need for developing countries
to focus on the implementation of basic infection prevention
practices. In 2009, WHO launched guidelines and tools on HH
and recommends five crucial moments and six practical hand
rubbing steps through which ABHR have been proven effective [2].
Targeted, multifaceted approaches focusing on system change,
administrative support, availability of ABHR, motivation, training and
intensive education of Healthcare Workers (HCW) and reminders
in the workplace have been recommended for improvement of HH
[3]. HH is the “corner stone” of prevention of most communicable
diseases [4]. ABHRs constitute the most effective agents to avoid
bacterial cross transmission via hands of Healthcare Personnel
(HCP) [5]. The WHO HH guidelines address several aspects related
to the quality of the HH action. A specific B-step technique has been

recommended via the “How to Hand Rub” poster [2]. Despite these
recommendations and guidelines, compliance with HH remains
suboptimal among HCP [6].

The HAIs are infections acquired in hospital by the patient who was
admitted for a reason other than that infection [7]. The importance
of hands in the transmission of hospital infections has been well
demonstrated and can be minimised with appropriate HH [8].
Hand rubbing with alcohol based solutions is now considered the
standard of care [9,10]. Most studies on HH have focussed on
monitoring compliance to the five moments rather than the quality
of application [11-14]. The primary aim of the study was to analyse
the quality of HH using an UV sensitive hand rub among healthcare
workers in the OT and postoperative ICU.

MATERIALS AND METHODS

A cross-sectional study was conducted at Regional Cancer Centre
(RCC), Trivandrum, Kerala, India, from June to July 2017 after
obtaining Institutional Review Board approval IRB No. 09/2016/07.
Informed consent was obtained from all individual participants
included in the study.
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Inclusion criteria: The study was conducted on voluntary participants.
A total of 104 OT and post-surgical ICU personnel including doctors,
nurses, OT technicians and nursing students were included.
Exclusion criteria: Staffs with hypersensitive skin or with skin
allergies were excluded.

Sample size estimation: Based on the study by Szilagyi L et al., with a
proportion of 77% pass, level of significance fixed at 5% and precision

at 10%, the minimum sample require for the present study was 68 [2].
n={221,a/2 p(1 _p)}/dZ
n=sample size, p=0.77, d=0.10, Z, ,=1.96 for a=0.05

All the staffs in the OT and ICU were included to avoid selection bias.

1-0/2

Study Procedure

The assessment was done by the same investigator on different days
and different working shifts so as to include majority of the staff. Since
RCC is a tertiary cancer hospital, all the medical, paramedical and
nursing staffs were trained every six months on the importance and
techniques of HH practices. The purpose of the study was explained
to all the included staff. They were instructed to disinfect their hands
during the course of their work with an ABHR, (Sterilium; Propan-
2-ol 45.0 g, Propan-1-ol 30.0 g, Mecetroniumetil sulfate 0.2 g,
Glycerol 85%, Tetradecane-1-ol, Patent blue V 85%, Purified water)
to which an odourless and colourless UV light sensitive pigment
(Schiilke Optik; Schilke and Mayr GmbH, Norderstedt, Germany)
[2] was added. The hands were then placed in a cabinet which had
an inbuilt UV light. Digital images of the palmar and dorsal aspect of
the hands upto the wrist were obtained. The images were evaluated
for the quality of the hand rubbing technique. Four main areas of
the hand were assessed; palm, dorsum, in between the fingers and
tips of fingers. Dark spots <0.6 cm? were defined as small errors. A
maximum of two small uncovered areas on the dorsum of the hand
and no uncovered area on the palmar aspect was considered as
good hygiene, as described in study by Szilagyi L et al., [2]. Data

was obtained separately for both the hands. The identifying variables Hand hygeine
included date, time and to Whlgh category of OT staff they belonged Group Bad Good Total p-value
to. All the data were computerised.
Count 20 26 46
Staff nurses PO . . .
STATIST'CAL ANALYS'S % within group 43.5% 56.5% 100.0%
The statistical analysis of the data was done using the SPSS version Doctors Count " 17 28
28.0. The categorical variables were presented using counts and % within group | 39.3% 60.7% 100.0%
percentages. The association between two categorical variables Nursing Count 17 5 20 0,050
were assessed using Fisher's-exact test. A p-value of <0.05 was students % within group | 77.3% 22.7% 100.0% '
considered as significant.
Count 4 4 8
Technicians
RESULTS % within group | 50.0% 50.0% 100.0%
Out of the total 104 participants, 28 were doctors, 46 were nurses, Total Count 52 52 104
22 were nursing students and eight were OT technicians. A total of % within group | 50.0% 50.0% 100.0%

65 participants were males (62%) and 85 participants (82%) were
in the 35-40 years age group. The areas on the hand that were

Deepthi J Prabhu et al., Assessment of Quality of HH among Healthcare Workers

coated with the hand rub appeared as brightly lit areas whereas the
areas that were missed appeared as dark spots [Table/Fig-1]. After
analysing the digital images, the total pass percentage was 50%
when all the groups were considered. Out of 28 doctors, 17 (60.7%)
passed the test which was highest among all the groups. Nursing
students performed the worst with 17 (77.3%) failures. A total of
20 (43.5%) staff nurses failed whereas 26 (56.5%) passed. Out
of the eight technicians, 50% met the pass criteria. A statistically
significant difference (p-value 0.030) was found in the hygienic
practices between the studied HCWs [Table/Fig-2].

The difference in hand rub coverage among the participants on all
the four observed areas of the right hand were not significant (palm-
p-value 0.211, dorsum- p-value=0.246, between fingers- p-value
0.355, fingertips- p-value=0.085) [Table/Fig-3]. In the left hand
however, uncovered areas were seen mostly between the fingers
and at the fingertips with significant p-values of 0.012 and 0.007,
respectively [Table/Fig-4,5]. Hence, it was concluded that the HH of
the right hand was better. The missed areas of both the hands with
respect to each group are demonstrated [Table/Fig-2,6].

[Table/Fig-1]: Digital examination in Ultraviolet (UV) cabinet. a) Dorsal aspect of
hand of healthcare personnel b) Palmar aspect of hand of healthcare personnel.

[Table/Fig-2]: Quality of hand hygiene among all the groups.

p-value <0.05 is significant

Right hand (Total N=104) Left hand (Total N=104)
Nursing
Doctors* Nursing Doctors* | students*
Hand rub | Staff nurses* (n=28) students* Technicians* Staff nurses* (n=28) (n=22) Technicians*
Hand areas | coverage | (n=46) n (%) n (%) (n=22) n (%) (n=8) n (%) | p-value | (n=46) n (%) n (%) n (%) (n=8) n (%) p-value
Missed 1(0.96) 1(0.96) 3(2.88) 0 2(1.92) 0 3(2.88) 0
Palm 0.211 0.168
Unmissed 45 (43.26) 27 (25.96) 19 (18.26) 8(7.69) 44 (42.3) 28(26.92) | 19(18.26) 8 (7.69)
Missed 16 (15.38) 8 (7.69) 12 (11.53) 2(1.92) 9 (8.65) 7 (6.73) 10 (9.6) 2(1.92)
Dorsum 0.246 0.168
Unmissed 30 (28.8) 20 (19.2) 10 (9.6) 6 (5.76) 37 (85.57) 21(20.19) | 12 (11.53) 6 (5.76)
Between Missed 19 (18.26) 12 (11.53) 14 (13.46) 4(3.84) 16 (15.38) 9 (8.65) 15 (14.42) 1(0.96)
) 0.355 0.012
fingers Unmissed | 27 (25.96) | 16 (15.38) 8(7.69) 4(3.84) 30 (28.8) 19(18.26) | 7(6.73) 7 (6.73)
Fi tios/ Missed 25 (24.03) 14 (13.46) 18 (17.3) 4 (3.84) 20 (19.2) 9 (8.65) 16 (15.38) 1(0.96)
inger tips 0.085 0.007
Nails Unmissed 21(20.19) 14 (13.46) 4(3.84) 4 (3.84) 26 (25) 19 (18.26) 6 (5.76) 7 (6.73)

[Table/Fig-3]: Percentage distribution of staff with most missed areas on the palm, dorsum, between fingers and finger tips of right and left hand.

p-value <0.05 is significant
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All areas on palmar aspect of
hand covered by ABHR.

All areas on dorsal aspect of
hand covered by ABHR.

Circled areas showing
parts of the hand not
covered with ABHR

[Table/Fig-5]: Poor hand hygiene with missed areas on the dorsal aspect, in
between fingers and finger tips.
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[Table/Fig-6]: Graphical distribution of missed and unmissed areas of right and left

hand grouped by occupation.
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DISCUSSION

Healthcare associated infections are gaining increasing attention
as they cause high morbidity, mortality and treatment costs.
Though it is well established that they could be preventable, the
development of multi-drug resistant strains and the paucity of
availability of newer anti-microbials have necessitated a re-look
in to the basic practices of infection control. Good hand washing
can fight the spread of the common cold, meningitis, bronchitis,
influenza, hepatitis A, and most types of infectious diarrhoea [14]. A
review of randomised controlled trials of handwashing interventions
in developing countries found that handwashing can reduce
diarrhoeal episodes by an average 31% and also the incidence of
respiratory infections by 21% [11].

Microorganisms that cause HAls are commonly transmitted via
the hands of healthcare personnel [12,13]. Two types of microbes
colonise the hands; the resident flora which reside in the superficial
layers of the skin and the transient flora which colonise the superficial
skin layers. The transient ones do not multiply, are acquired by
HCWSs during direct contact with the patient and their surroundings.
They are the usual causes of HAl's and are amenable to removal
by HH [1]. Every year on the October 15, Global hand washing day
has been celebrated since 2008 to motivate and mobilise people
around the world to wash their hands [13]. Proper HH is the single
most important, simplest and least expensive means of reducing
the prevalence of HAI's [14-16].

In 2002, the Centre for Disease Control recommended the use of
ABHRSs for the decontamination of hands especially when they are
not visibly soiled. In the absence of manufacturers recommendations,
a volume of 3 mL is recommended to ensure full coverage [15].
They could be superior to hand washing as they take less time, are
more effective, less irritating to the skin, and contribute to sustained
improvement in compliance associated with decreased infection
rates [16]. ABHR kills 99.8% of organisms living on the hands [17].
The gel contains hand moisturisers which keep the hands in good
condition-therefore using alcohol gel is much kinder on the hands
than soap and water [16,18,19]. There is substantial evidence in the
literature comparing traditional hand washing methods with soap
and water with ABHR [20-22]. ABHR has been consistently found
to be more effective than hand washing with antimicrobial or non
antimicrobial soaps in the studies by Wang Y et al., and Widmer
AF et al., switching to alcohol based disinfection in the ICUs would
decrease the time necessary from 1.3 hours (17% of total nursing
time) to 0.3 hours (4% of total nursing time) [23,24]. The WHO
guidelines for HH in healthcare; based on criteria issued by the
Hospital Infection Control Practice Advisory Committee (HICPAC);
in 2006 defined ABHR, where available as the standard care for HH
practices in healthcare settings whereas, hand washing is reserved
for particular situations only [21,24].

According to a study by WHO, the highest prevalence of
nosocomial infections occurs in ICU and in acute surgical and
orthopaedic wards [22]. In the study, the OT and the post-surgical
ICU was chosen as the setting because most of the patients have
undergone chemotherapy are immunosuppressed, undergone
extensive resections and the intensity of patient care needed is
high. Hand rubbing with ADHR is the recommended HH practice
in ICU of present study centre. The staff to patient ratio is low and
the number of HH opportunities per patient hour is higher than in
the wards. Therefore, the compliance and the quality required also
need to be higher.

Most literature on HH practices is on the compliance rates and the
causes of its failure in HCWs [17,19]. The compliance rates vary
from 5 to 89% with an overall average of 38.7% [23]. Some of
the main factors for poor compliance include lack of knowledge,
combined with unawareness of HH indications, high patient to
nurse ratio, working in intensive care, working during the week,
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working in surgical care unit, performing activities with high risk of
cross transmission and caring of patients recovering from clean/
clean-contaminated surgery in the post-anaesthesia care unit [25].
All the groups in the study were aware of the HH indications and
were familiar with the WHO recommendations [26,27].

While performing the six steps of hand rubbing, coverage of all the
areas of the hand indicates a good HH. Despite good knowledge
and compliance, some areas may remain missed and they may
act as potential sources for transmitting infections by the HCWs.
Since there was no established methodology to test the quality, an
objective assessment to assess the coverage of the hands with
the ABHR by obtaining digital images was done. The UV sensitive
pigment that the authors used was colourless and odourless. In the
study done by Szilagyi L et al., an UV sensitive cabinet was used to
look for patterns and trends in missed areas after the use of WHO’s 6
Step technique with ABHRs, a similar method was followed in
the present study [2]. Their study was conducted at The National
University Hospital (NUH) of Singapore and Tery-Hand monitoring
devices provided by the Budapest University of Technology and
Economics (BME, Hungary) were used to obtain digital images.
They evaluated a total of 4642 hospital staff and grouped them
by their gender and occupation. The most frequently missed sites
that they identified were the dorsal side of fingers, the proximity of
nails, on thenar eminence and the wrist crease in comparison, in
the present study, a total of 104 staff were studied and grouped
by their occupation. HH was found to be poorer on the left hand.
The most missed areas were the finger tips and in between fingers
of the left hand. The results were not analysed with respect to age
and gender.

Though, the non compliance was not monitored, the study gave the
advantage of monitoring the quality of the hand rubbing technique
It was easy to perform, and took lesser time to obtain the results.
The study identified the key areas of the hand that needed to be
focused. The poor quality observed could be due to time constraints,
increased turnover of the patients or the lack of knowledge.

The results of the study were put forth to the hospital infection
control committee as well as the OT committee. Over the next three
months, HCW'’s other than the OT and the ICU were observed and
similar deficiencies were found in the HH. Hence, further training
of HH practices involved focussing on the finer details of hand
rubbing. Compliance and faulty techniques were identified, audited
and reported. The audits were displayed every week. The present
study did not conduct a follow-up study to assess the improvement
of the HH quality or in the incidence of infections three months
after a change in the training programmes. But by extending this
study to the patient treatment areas of the entire hospital, we hope
to improve the awareness with regard to poor quality of the HH
practices among HCW’s.

Limitation(s)

The major limitation of the present study was that the study was
limited to a particular setting and did not include the HCWs of the
entire hospital. Hence, the sample size of the study was small.
Another drawback was that the volunteers did not undergo a
microbiological assessment of their hands to confirm the quality of
disinfection of the areas covered by the ABHR. It was assumed that
if the hands were fully covered it qualified for a good hygiene. Also
only a single reading of each staff was obtained.

CONCLUSION(S)

The study concluded that HH was poor among the HCW’s of
the present hospital despite good infection control and training
programmes. Though HH with ABHR was widely practiced in
the Institute, missed areas were seen which suggested a faulty
technique. Since most of the patients in the study setting are
immunocompromised, infections among them call for aggressive
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adherence to quality in HH. Using this simple strategy will make
monitoring easy and help us to formulate training programmes
specifically targeted at the risk groups. Monitoring compliance does
not translate into monitoring the quality of HH.

Acknowledgement

The authors would like to thank the support of Regional Cancer
Centre, Trivandrum, Kerala, India, and the Sterilium company for
providing the UV sensitive pigment and cabinet for the study.

REFERENCES

[11 Mathur P. Hand hygiene: Back to the basics of infection control. Indian J Med
Res. 2011;134(5):611-20.

[2] Szilagyi L, Haidegger T, Lehotsky A, Nagy M, Csonka EA, Sun X, et al. A large-
scale assessment of hand hygiene quality and the effectiveness of the “WHO
6-steps.” BMC Infect Dis. 2013;13:249. Doi: 10.1186/1471-2334-13-249.

[3] Gould DJ, Moralejo D, Drey N, Chudleigh JH, Taljaard M. Interventions to
improve hand hygiene compliance in patient care. Cochrane Database Syst Rev.
2017;2017(9):CD005186.

[4] Divya V, Jyothi J, Josepheena J, Dickey K, Litha J, Dolma L, et al. Knowledge
and reported practices regarding hand washing among mothers of under five
children. RGUHS J Nurs Sci [Internet]. 2018 [cited 2023 Jan 19];8(1). Available
from: https://journalgrid.com/view/article/rjns/112.

[5] Hilier MD. Using effective hand hygiene practice to prevent and control infection.
Nurs Stand. 2020;35(5):45-50.

[6] Anargh V, Singh H, Kulkarni A, Kotwal A, Mahen A. Hand hygiene practices
among healthcare workers (HCWs) in a tertiary care facility in Pune. Med J Armed
Forces India. 2013;69(1):54-56.

[71 Monegro AF, Muppidi V, Regunath H. Hospital acquired infections. InStatPearls 2022
May 2. StatPearls Publishing. https://www.ncbi.nim.nih.gov/books/NBK441857/.

[8] Kampf G, Loffler H, Gastmeier P. Hand hygiene for the prevention of nosocomial
infections. Dtsch Arztebl Int. 2009;106(40):649-55.

[9] Pittet D, Allegranzi B, Boyce J, World Health Organization World Alliance for
Patient Safety First Global Patient Safety Challenge Core Group of Experts.
The World Health Organization guidelines on hand hygiene in healthcare and
their consensus recommendations. Infection Control & Hospital Epidemiology.
2009;30(7):611-22.

[10] GirouE, Loyeau S, Legrand P, Oppein F, Brun-Buisson C. Efficacy of handrubbing
with alcohol based solution versus standard handwashing with antiseptic soap:
Randomised clinical trial. BMJ. 2002;325(7360):362.

[11] Erasmus V, Daha TJ, Brug H, Richardus JH, Behrendt MD, Vos MC, et al.
Systematic review of studies on compliance with hand hygiene guidelines in
hospital care. Infect Control Hosp Epidemiol. 2010;31(3):283-94.

[12] Alene M, Tamiru D, Bazie GW, Mebratu W, Kebede N. Hand hygiene compliance
and its associated factors among healthcare providers in primary hospitals of
Waghimira Zone, Northeast Ethiopia: A mixed study design. Antimicrob Resist
Infect Control. 2022;11(1):75.

[18] Engdaw GT, Gebrehiwot M, Andualem Z. Hand hygiene compliance and
associated factors among healthcare providers in Central Gondar zone public
primary hospitals, Northwest Ethiopia. Antimicrob Resist Infect Control.
2019;8(1):190.

[14] Ahmadipour M, Dehghan M, Ahmadinejad M, Jabarpour M, Shahrbabaki PM,
Rigi ZE. Barriers to hand hygiene compliance in intensive care units during the
COVID-19 pandemic: A qualitative study. Front Public Health. 2022;10:968231.
Doi: 10.3389/fpubh.2022.968231. eCollection 2022.

[15] Pickering AJ, Boehm AB, Mwanjali M, Davis J. Efficacy of waterless hand hygiene
compared with handwashing with soap: A field study in Dar es Salaam, Tanzania.
Am J Trop Med Hyg. 2010;82(2):270-78.

[16] KhanHA, Baig FK, Mehboob R. Nosocomial infections: Epidemiology, prevention,
control and surveillance. Asian Pac J Trop Biomed. 2017;7(5):478-82.

[17] Krediet AC, Kalkman CJ, Bonten MJ, Gigengack ACM, Barach P. Hand-
hygiene practices in the operating theatre: An observational study. Br J Anaesth.
2011;107(4):553-58.

[18] FungIC, Cai J, Hao Y, Ying Y, Chan SB, Tse ZT, et al. Global handwashing day.
CDC 2022. https://en.wikipedia.org/wiki/Global_Handwashing_Day.

[19] Pittet D. Improving adherence to hand hygiene practice: A multidisciplinary
approach. Emerg Infect Dis. 2001;7(2):234-40.

[20] Gold NA, Mirza TM, Avva U. Alcohol Sanitizer. In: StatPearls. Treasure Island
(FL): StatPearls Publishing; 2023 Jan https://www.ncbi.nlm.nih.gov/books/
NBK513254/.

[21] Khan S, Ashraf H, Iftikhar S, Baig-Ansari N. Impact of hand hygiene intervention
on hand washing ability of school-aged children. Journal of Family Medicine
and Primary Care. 2021;10(2):642.

[22] Pittet D. Hand hygiene: From research to action. J Infect Prev. 2017;18(3):100-02.

[23] Wang Y, Yang J, Qiao F, Feng B, Hu F, Xi ZA, et al. Compared hand hygiene
compliance among healthcare providers before and after the COVID-19
pandemic: A rapid review and meta-analysis. American Journal of Infection
Control. 2022;50(5):563-71.

[24] Widmer AF, Rotter M, Voss A, Nthumba P, Allegranzi B, Boyce J, et al. Surgical
hand preparation: State-of-the-art. J Hosp Infect. 2010;74(2):112-22.

[25] Smiddy MP, O’Connell R, Creedon SA. Systematic qualitative literature review of
healthcare workers’ compliance with hand hygiene guidelines. American Journal
of Infection Control. 2015;43(3):269-74.



Deepthi J Prabhu et al., Assessment of Quality of HH among Healthcare Workers www.jcdr.net

[26] Jeanes A, Dick J, Coen P, Drey N, Gould DJ. Hand hygiene compliance [27] Singh S, Chaturvedi R, Garg SM, Datta R, Kumar A. Incidence of healthcare
monitoring in anaesthetics: Feasibility and validity. Journal of Infection Prevention. associated infection in the surgical ICU of a tertiary care hospital. Med J Armed
2018;19(3):116-22. Forces India. 2013;69(2):124-29.

PARTICULARS OF CONTRIBUTORS:

1. Associate Professor, Department of Anaesthesiology, Regional Cancer Centre, Trivandrum, Kerala, India.

2. Senior Resident, Department of Anaesthesiology, Government Medical College, Manjery, Kerala, India.

3. Senior Resident, Department of Anaesthesiology, Regional Cancer Centre, Trivandrum, Kerala, India.

4. Professor and Head, Department of Anaesthesiology, Regional Cancer Centre, Trivandrum, Kerala, India.

5. Associate Professor, Division of Cancer Epidemiology and Biostatistics, Regional Cancer Centre, Trivandrum, Kerala, India.

6. Junior Resident, Department of Anaesthesiology, Regional Cancer Centre, Trivandrum, Kerala, India.

NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR: PLAGIARISM CHECKING METHODS: antetal] ETYMOLOGY: Author Origin
Dr. Divya V Gladston, e Plagiarism X-checker: Feb 03, 2023

Senior Resident, Department of Anaesthesiology, Regional Cancer Centre, e Manual Googling: May 02, 2023 EMENDATIONS: 8
Trivandrum-695011, Kerala, India. e iThenticate Software: May 17, 2023 (9%)

E-mail: divya.gladstone@gmail.com

AUTHOR DECLARATION:

e Financial or Other Competing Interests: None Date of Submission: Jan 26, 2023
o \Was Ethics Committee Approval obtained for this study? NA Date of Peer Review: Mar 01, 2023
¢ Was informed consent obtained from the subjects involved in the study? Yes Date of Acceptance: May 19, 2023
e For any images presented appropriate consent has been obtained from the subjects. Yes Date of Publishing: Jun 01, 2023

Journal of Clinical and Diagnostic Research. 2023 Jun, Vol-17(6): UC30-UC34


http://europeanscienceediting.org.uk/wp-content/uploads/2016/11/ESENov16_origart.pdf

