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ABSTRACT

Introduction: Hand hygiene play crucial role in infectious control. The present research is on accessing Knowledge, attitude, and
practice of nursing staff regarding hand washing. Human hands are covered with several commensal and pathogenic microorganism.
Pathogenic bacterial species especially Staphylococcus species are the most common to participate in nosocomial infections.
Methods: Total 300 hand swab samples were taken from 150 nursing staffs followed by filling the questionnaire form. Standard
culture media (Blood agar and MacConkey agar) were used to isolate the microorganisms. Microbial identification was done by using
standard biochemical tests. Results: Our study concluded that over all staff members had moderate knowledge and attitude regarding
hand washing. Coagulase-negative Staphylococcus isolates were the most dominant bacteria. Occurrence of Staphylococcus aureus
was relatively less. Conclusions: Creating awareness and education regarding hand hygiene would definitely increase the attitude
and practice of health care workers to minimizing the nosocomial infection.
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Introduction

Adequate infection control practice is one of the key elements for
restricting the spread of healthcare-associated infectious-disease.
A numerous guidelines state that handwashing is the most
essential procedure to prevent nosocomial infection but on
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the parallel hand many studies continue to report unacceptable
health-care worker hand-hygiene compliance rates. Minimal
sustained success has been outlined even after countless efforts
to improve hand-hygiene behavior that focused on broad-based
educational and motivational programs. Poor hand-hygiene
adherence transpires due to unavailability of hand-washing
sinks, lack of time to perform hand hygiene, patient’s underlying
condition, outcomes of hand-hygiene products on the skin,
and unawareness of the guidelines.'” Healthcare syndicated
infections are voluminously listed as a consequence of
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person-to-person transmission of nosocomial pathogens via the
hands of healthcare personnel. It is also evident that the rise in
levels of micro-organisms contamination has been identified
due to flawed nursing practices, such as direct touching, contact
with bodily fluids, and wound care. Even during relatively
clean procedutres, such as taking the pulse, measuring arterial
blood pressure and checking temperature, nurses hands can
become open to bacteria. The hand-washing habits of nurses
are debatable for many reasons, which include the cumbersome
structure of intensive care units, the characteristics of the patients
in intensive care, the heavy workload in such units, and an
insufficiency of nurses.! Undeniably, with varied environmental
factors and host factors, human skin is known to be immutably
covered with microorganisms, both commensals and pathogens
depending on topography. Either hospital surroundings or poor
hygiene is one of the key factors of transient micro-flora on the
hand which is dynamically responsible for cross-infections. The
common organisms associated are Staphylococcus anrens, Coagulase
negative Staphylococcus species, Klebsiella species, Psendomonas
species, Acnetobacter species, or any other pathogen which is

present in the environment of a healthcare facility.>*

I Keeping

this in view, the present study was done with two main objectives

to access hand hygiene practices:

1. Evaluation of Hand-washing knowledge, attitude and practice
among the nursing staff dealing with patients.

2. Analysis of Hand Micro flora of nursing staff.

Material and Methods

This prospective-study was done in Microbiology Department
of Maharishi Markandeshwar Medical College and Hospital,
Solan with prior Ethical clearance (MMU/IEC/PNo. 13/17)
09/03/2017. Total 150 nursing staff’s hand swabs were taken
with informed consent. Sterile swabs were used for taking
the samples. Two hand swabs (Palm) were taken from each
health care workers followed by filling the questionnaire form
which was having questions about hand hygiene. Swabs were
cultured on 5%-Blood agar and MacConkey agar. Bacterial
colonies on culture media were identified by using standard
biochemical tests. Gram stain; 3%-catalase test; oxidase test;
triple-sugar-iron agar; nitrate reduction test; urease-production
test; IMVIC tests and sugar fermentation tests were used for
identification of gram-negative bactetia. Gram stain; 3%-catalase
test; slide/tube-coagulase test; mannitol fermentation test
and DNase test were used for identification of gram positive
bacteria followed by screening of MRSA (Methicillin resistant
Staphylococcus aurens) by Cefoxitin (30 pg) disk diffusion method
and antibiotic susceptibility pattern of Staphylococcus aureus by
using antibiotics: Trimethoprim/Sulfamethoxazole (1.25/23.75
ug), Ciprofloxacin (5 wg), Erythromycin (15 pg), Clindamycin (2
ug), Linezolid (30 pg).*

Results

This study involved 150 subjects and found that 80% of staff
was in age group 20-25 years, followed by 20% in 26-30 years

Journal of Family Medicine and Primary Care

Table 1: Socio- demographic characteristics of study
subjects (n=150)

Socio-demographic Characteristics Frequency (%)
Age groups
<20 00
20 -25 120 (80%)
26 - 30 30 (20%)
> 30 00
Service Duration as a Health Care Worker
<6 months 19 (13%)
6-12 months 31 (21%)
1-2 yrs 50 (33%)
2-5yrs 50 (33%)
>5 yrs 00 (00%)

Table 2: Use of Antiseptics in Day by Health Care

Workers
Use of antiseptics Frequency (%)
1 - 4 times 74 (49%)
5-10 times 52 (35%)
>10 times 24 (16%)

age group. Most of service duration of the staff (66%) was
between 1 and 5 years [Table 1].

Most of the staff (49%) was using antiseptics 1—4 times followed
by 35% staff who was using 5-10 times in a day [Table 2.

Questionnaire regarding general information revealed that 84%
staff nurses said to have adequate facilities for hand washing
in their working area. About 90% staff had good knowledge
about the importance of hand hygiene in nosocomial infections.
About 52% staff believed that regular hand washing with soap
do not decrease the bacterial load of the hands. Moreover, 59%
staff members assumed that wearing hand gloves could be the
replacement for hand washing. Majority staff nurses (84%)
knew importance of handwashing with antiseptic soap. Almost
all staff members (99%) were aware about 7 steps of hand
washing [Table 3].

Attitude-based questions were asked to staff members in which
less members (14%) felt irritated after repeated hand washing;
14% of the staff tend to forget washing their hands while dealing
with patients as 54% of staff workers thought emergencies and
other priorities make hand washing more difficult to perform.
Maximum number of health care workers (80%) always ensured
correct hand washing at all the times. 96% staff felt disappointed
when their colleagues omitted the hand hygiene [Table 4].

While asking practice-based questions, majority staff (71%) had
habit of washing their hands before wearing gloves. Most of
the staff members (86%) said that they always ensured effective
hand washing by using antiseptic soap followed by alcohol-based
hand-sanitizer. Half of the members (51%) admitted to follow
proper 7 steps of hand washing. 50% staff members preferred
alcohol-based hand rub over antiseptic soap on unsoiled hands.
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71% of the health care workers had not given instructions about
the hand hygiene during their training and orientation classes. We
found that only 48% staff were maintaining hand hygiene before
and after physically handling of the patients. 61% of them said
that infection prevention team and their activities do not remind
them to maintain hand hygiene [Table 5].

Out of 300 swabs collected from the hands of 150 nurses
working in critical areas, 285 hand swabs showed the growth.
Almost all the swab showed growth of more than 2 organisms
on culture media. Out of 531 isolates 39 (7.34%) isolates
were Staphylococcns anrens and 44% of them were found to be
Methicillin resistant (MRSA) based on the Cefoxitin resistance
as per CLSI guidelines. The major Gram-Positive pathogenic
organisms seen were Coagulase negative Staphylococcus species

Table 3: Knowledge based questions

Knowledge Based Questions Yes No
1. Do you have adequate facilities for hand 126 (84%) 24 (16%)
washing in your working area?
2. Do you know about importance of hand 135 (90%) 15 (10%)
washing in hospital acquired infections?
3. Do you think hand washing with regular 72 (48%) 78 (52%)
soap decrease the germ burden?
4. Does wearing gloves reduce the need for 61 (41%) 89 (59%)
hand washing?
5. Do you think, you should use antiseptics 126 (84%) 24 (16%)
soap for proper hand washing?
6. Do you know about 7 steps of hand 148 (99%) 2 (1%)
washing?

Table 4: Attitude Based Questions
Attitude Based Questions Yes No
1. Do you feel irritated by washing your hands 21 (14%) 129 (86%)
again and again?
2. Do you often simple forget to wash your 21 (14%) 129 (86%)
hands?
3. Do you think emergencies and other 69 (46%) 81 (54%)
priorities make hand washing more difficult to
manage?
4. Do you ensure correct hand washing at all 120 (80%) 30 (20%)
times?
5. Do you feel bad when often other staff 136 (91%) 14 (9%)

omit hand hygiene?

190 (35.78%) followed by Micrococcus (17.32%0) whereas amongst
Gram Negative bacteria Acnetobacter species (11.29%) and Other
Non-fermenters (1.12%) were predominant. Few of the Candida
species 12 (2.25%) were also isolated [Table 6].

The antimicrobial susceptibility pattern of S. aureusisolates varies
widely by region because it depends on antibiotic exposure to that
particular population. In the context of antibiotic susceptibility
pattern in our study, Linezolid (100%) was found to be highly
active followed by Clindamycin (50%) whereas Trimethoptim/
Sulfamethoxazole was found to be least sensitive against
Staphylococcus aurens [Table 7).

Discussion

Most important and basic practice to minimize the health care
associated infections in primary care is maintaining the proper
Hand hygiene by the primary care physicians. Implementation
of hand washing technique on the regular basis in primary
care physicians is contributing in lowering the morbidity and
mortality.”! Present study found out that over all nursing staff
members had moderate knowledge, attitude, and practice
regarding hand hygiene, similar finding were too reported by
other researchers.'™"! Our study population was relatively
younger compated to other studies!'>"! as 80% of staff
members belonged to age group of 20-25 years. Occurrence
of healthcare-associated-infections decreased after strict
implementation of hand-hygiene.l'" Studied conducted in
hospitals revealed that healthcare staff was frequently using
antiseptics ranged from 30-100 times per shift which was quite
high compared to our study where staff was using antiseptics
1-4 times per shift.'>'! Present study showed that attitude
of staff was quite good regarding hand washing. When we
assessed for hand hygiene practices, we found that majority of
staff were not doing better practices. Whereas a study done by
MH]D Ariyaratne ef al. revealed that only 5.53% workers were
petforming good practices.'”) The attitude regarding correct hand
hygiene practices should be followed at all times, proper training
and orientation infection control programs for improvement of
hand hygiene can improve overall attitude of health care staff.l'”

Out of 300 swabs, 15 swabs (5%) were culture negative as
staff had recent hand washing history and it was comparable

Table 5: Practice Based Questions

Practice Based Questions Yes No

1. Do you wash your hands before weating the gloves? 43 (29%) 107 (71%)
2. Do you ensure effective hand washing by using antiseptic soap followed by hand sanitizer? 129 (86%) 21 (14%)
3. Do you follow the proper 7 steps of hand washing? 77 (51%) 73 (49%)
4. Do you prefer alcohol based hand rub over antiseptic soap on unsoiled hands? 75 (50%) 75 (50%)
5. Were you being instructed properly about hand hygiene in your training and orientation? 43 (29%) 107 (71%)
6. Do you maintain hand hygiene before and after physically handling the patients? 72 (48%) 78 (52%)
7. Do you maintain hand hygiene only before physically handling the patients? 0 150 (100%)
8. Do infection prevention team and their activities always remind you to maintain hand hygiene? 58 (39%) 92 (61%)

9. Are you right handed or left handed?

140 (93%) R 10 (7%) L
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Table 6: Microorganisms isolates from dominant hands of
nursing staff

S. No. Isolates Right  Left Total (%)
Hand Hand
1. MSSA 15 7 22 (4.14%)
2. MRSA 9 8 17 (3.20%)
3. Coagulase Negative 80 110 190 (35.78%)
Staphylococcus
4. Micrococcus 45 47 92 (17.32%)
5. Streptococcus species 06 06 12 (2.25%)
6. Enterococcus species 00 03 03 (0.56%)
7. Diphtheroids 21 18 39 (7.34%)
8. Bacillus species 28 35 63 (11.86%)
9. Pseudomonas aeruginosa 07 05 12 (2.25%)
10. Acinetobacter species 34 26 60 (11.29%)
11. Other Non-fermenters 03 03 06 (1.12%)
12. Escherichia coli 01 00 01 (0.18%)
13. Citrobacter species 01 00 01 (0.18%)
14. Proteus mirabilis 00 01 01 (0.18%)
15. Candida species 06 06 12 (2.25%)
No Growth 06 09 15
Total number of isolates 256 275 531
Table 7: Antibiotic Susceptibility Pattern of
Staphylococcus aureus.
Antibiotic Sensitive % Resistant %
Erythromycin 46 54
Clindamycin 50 50
Ciprofloxacin 42 58
Trimethoprim/Sulfamethoxazole 31 69
Linezolid 100 00

to a study done by Fahriye Eksi e a/l' CONS wete the
most predominant isolate among all isolates accounting for
35.78%. On other hand Mathavi Sureshkumar ez a/" reported
Diphtheroids (47%) as most dominant isolate. In our study
occurrence of Staphylococcus anreus (7.34%) were less compared
to other studies as Veena Maheshwari ¢s a/!'! reported
36.14% and Asim Sartfraz ez alP” reported 33% occurrence
of Staphylococcus anrens out of all isolates. Our study revealed
that 44% strains of S. aurens were MRSA, almost same result
was documented by R Kapil ¢z 2" with 45% occurrence of
MRSA. In contrast to present finding, Ranweert ef @/ reported
the lower occurrence of MRSA (7%). Linezolid (100%) was
found to be most effective antibiotic among all tested, Veena
Maheshwari ez /'™ and Williams JV ez a/*¥ also stated the same
results whereas other antibiotics were showing little higher
resistance. Growth from Enterobacteriaceae family found to be
very less in our study.

Conclusion

Nursing staff is one of important domain of primary care
physicians as they play crucial role in infection control. Our study
concluded that knowledge, attitude, and practice about hand
washing in our nursing staff were found to be moderate. Load
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of Staphylococcus aurens was comparatively less on staff’s hand as
staffs were following adequate hand hygiene practices. It was
very important to know the current status about hand hygiene
so that we can overcome those deficiencies by conducting more
training programs regarding improvement of hand hygiene.
Continuous teaching and monitoring of staff regarding hand
hygiene practices will encourage them to follow correct hand
hygiene practices.

Acknowledgments

Authors acknowledged Department of Microbiology, M. M.
Medical College and Hospital, M.M. University Solan, HP, India.
for providing the research facility.

Financial support and sponsorship
Nil.

Conflicts of interest

There are no conflicts of interest.

References

1. Sands M, Aunger R. Determinants of hand hygiene
compliance among nurses in US hospitals: A formative
research study. PLoS One 2020;15:e0230573.

Tan JBX, de Kraker MEA, Pires D, Soule H, Pittet D.
Handrubbing with sprayed alcohol-based hand rub: An
alternative method for effective hand hygiene. ] Hosp Infect
2020;104:430-4.

3.  Fouad M, Eltaher S. Hand hygiene initiative: Comparative
study of pre- and postintervention outcomes. East Mediterr
Health J 2020;26:198-205.

4. Staniford L], Schmidtke KA. A systematic review of
hand-hygiene and environmental-disinfection interventions
in settings with children. BMC Public Health 2020;20:195.

5. Shah PD, Shaikh NM, Dholaria KV. Microorganisms isolated
from mobile phones and hands of health-care workers in a
tertiary care hospital of Ahmedabad, Gujarat, India. Indian
J Public Health 2019;63:147-50.

6. Morubagal RR, Shivappa SG, Mahale RP, Neelambike SM.
Study of bacterial flora associated with mobile phones
of healthcare workers and non-healthcare workers. Iran J
Microbiol 2017;9:143-51.

7.  Mehrishi P, Faujdar SS, Kumar S, Solanki S, Sharma A.
Antibiotic susceptibility profile of uropathogens in rural
population of Himachal Pradesh, India: Where We are
heading? Biomed Biotechnol Res J 2019;3:171-5.

8. Deepa K, Faujdar SS, Azmi W, Mehrishi P, Solanki S.
Screening and optimization of staphylokinase from
Staphylococcus aureus isolated from nasal swab of healthy
students in Himachal Pradesh University, India. Biomed
Biotechnol Res J 2019;3:228-32.

9. Hillier MD. Using effective hand hygiene practice to prevent
and control infection. Nurs Stand 2020;35:45-50.

10. Ariyaratne MHJD, Gunasekara TDCP, Weerasekara
MM, Kottahachchi J, Kudavidanage BP, Fernando SSN.
Knowledge, attitudes and practices of hand hygiene among
final year medical and nursing students at the University of
Sri Jayewardenepura. Sri Lankan J Infect Dis 2013;3:15-25.

Volume 9 : Issue 9 : September 2020



11.

12.

13.

14.

15.

16.

17.

Deepak, et al.: Hand hygiene and hand microflora analysis of staff nurses

Arthi E, Abarna V, Bagyalakshmi R, Anitharaj M, Vijayasree S.
Assessment of knowledge, attitude and practice of hand
hygiene among nursing and medical students in a tertiary
care hospital in Puducherry, India. Int ] Contemp Med Res
2016;3:1203-6.

Aledeilah RDI, el-Fetoh NMA, Albaker AF, Aljabbab AA,
Alkhannani SJ, alkhannani SJ, et al. Assessment of
knowledge, attitude and practice of hand hygiene among
health care workers in Arar City, Saudi Arabia. Egypt J Hosp
Med 2018;70:491-8.

Ango UM, Awosan KJ, Adamu H, Salawu S, Sani MM,
Ibrahim AH. Knowledge, attitude and practice of hand
hygiene among healthcare providers in semi-urban
communities of Sokoto State, Nigeria. Int ] Trop Dis Health
2017;26:1-9.

Pittet D, Hugonnet S, Harbarth S, Mourouga P, Sauvan V,
Touveneau S. Effectiveness of a hospital-wide programme
to improve compliance with hand hygiene. Lancet
2000;356:1307-12.

Larson EL, Early E, Cloonan P, Sugrue S, Parides M. An
organizational climate intervention associated with
increased handwashing and decreased nosocomial
infections. Behav Med 2000;26:14-22.

Ojajarvi J, Mdkela P, Rantasalo I. Failure of hand disinfection
with frequent hand washing: A need for prolonged field
studies. J Hyg (Lond) 1977;79:107-19.

Maheshwari V, Kaore NC, Ramnani VK, Gupta SK, Borle A,

Journal of Family Medicine and Primary Care

4973

18.

19.

20.

21.

22.

23.

Kaushal R. A study to assess knowledge and attitude
regarding hand hygiene amongst residents and nursing
staff in a tertiary health care setting of Bhopal City. J Clin
Diagn Res 2014,8:DC04-7.

Eksi F, Bayram AS, Mehli M, Akgun S, Balci I. Microbial flora
on the hands of healthcare workers. Afr J Microbiol Res
2010;4:2343-9.

Sureshkumar M, Suriyapraba R, Priyadharsini RI. A study
on microbial flora on skin of health care providers in a
tertiary care hospital in Southern India. J Clin Diagn Res
2018;12:DC0O9-11.

Sarfraz A, Bhattacharyya S, Ansari MAA, Jaiswal NK, Roy H,
Kumar R, et al. Study of bacterial flora of hands of health
care givers in a tertiary care hospital in Eastern India. J Evol
Med Dent Sci 2015;4:4644-8.

Kapil R, Bhavsar HK, Madan M. Hand hygiene in reducing
transient flora on the hands of healthcare workers:
An educational intervention. Indian ] Med Microbiol
2015;33:125-8.

Ranweer, Parihar G, Singh NP, Jyotsna C. Prevalence of
microbes on hands of health care workers in surgical
intensive care unit at tertiary care hospital. Int J Curr
Microbiol App Sci 2019;8:1105-11.

Williams JV, Vowels B, Honig P, Leyden JJ. Isolation of
Staphylococcus aureus from the lesions, the hands and the
anterior nares of patients with atopic dermatitis. J] Emerg
Med 1999;17:207-11.

Volume 9 : Issue 9 : September 2020



