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Introduction: The COVID-19 pandemic signicantly altered infection prevention and control (IPC) 
practices in healthcare institutions worldwide. While emphasis was placed on airborne transmission 

and droplet precautions, the potential for fomite-mediated transmission through frequently handled objects remained a 
concern. Paper-based patient les are handled repeatedly by healthcare workers in hospitals where electronic medical 
records are not fully implemented. These les may therefore act as potential carriers of infectious agents including SARS-CoV-
2. This study assessed sterilisation practices for patient les, staff awareness, and compliance with infection control protocols 
in a tertiary care centre in Central India during the COVID-19 pandemic. A cross-sectional observational study was  Methods: 
conducted from May to July 2021 in a tertiary care hospital in Central India. A total of 100 healthcare workers involved in patient 
le handling were included (30 doctors, 30 nurses, 20 record room staff, and 20 housekeeping staff). Data were collected using 
a validated semi-structured questionnaire, direct observation, and review of sterilisation records of 2,050 patient les. The 
institutional sterilisation protocol included autoclaving for archived les and chemical (70% isopropyl alcohol) or UV-C 
disinfection for active les. Data were analysed using descriptive statistics and Chi-square test. Among the 2,050  Results: 
sterilised les, alcohol spray was the most frequently used method (900 les), followed by autoclaving (650 les) and UV-C 
disinfection (500 les). Awareness regarding sterilisation protocols was high among doctors (93.3%), nurses (86.7%), and 
record room staff (90%), but comparatively lower among housekeeping staff (70%). Compliance with sterilisation protocols was 
highest among record room staff (85%) and lowest among housekeeping staff (25%). A statistically signicant association was 
found between staff category and compliance with sterilisation practices (χ² = 25.85, p < 0.001). The study  Conclusion: 
highlights the importance of incorporating sterilisation practices for non-clinical items such as patient les during infectious 
disease outbreaks. While awareness was generally high, gaps in compliance—particularly among support staff—were 
evident. Targeted training, supervisory reinforcement, and gradual transition to digital medical records are recommended to 
strengthen infection control measures in healthcare settings.
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INTRODUCTION
The emergence of the novel coronavirus SARS-CoV-2 in late 
2019 led to an unprecedented global public health crisis. The 
disease caused by this virus, COVID-19, rapidly spread 
across countries, placing immense pressure on healthcare 
systems and necessitating rapid adaptation of infection 
prevention and control (IPC) strategies in hospitals and 
healthcare institutions worldwide [1]. Although the primary 
mode of transmission of SARS-CoV-2 is through respiratory 
droplets and aerosols, the possibility of indirect transmission 
through contaminated surfaces or objects, commonly referred 
to as fomites, has been a signicant concern during the 
pandemic [2].

Fomites are inanimate objects that can carry infectious agents 
and facilitate transmission between individuals. In hospital 
settings, commonly recognised fomites include medical 
equipment, door handles, bed rails, keyboards, and mobile 
phones used by healthcare workers [3]. However, 
administrative objects such as patient les and paper-based 
medical records have received comparatively less attention in 
infection control protocols despite being handled repeatedly 
by multiple healthcare workers throughout the day.

Research has demonstrated that coronaviruses, including 
SARS-CoV-2, can remain viable on surfaces for varying 
durations depending on environmental conditions such as 
temperature, humidity, and surface type. Experimental 
studies have shown that SARS-CoV-2 can survive on 
cardboard and paper surfaces for up to 24 hours, thereby 
raising concerns regarding potential transmission through 

documents and les that circulate among hospital staff [4,5]. 
Consequently, the role of frequently handled paper-based 
materials as potential vectors of infection became an 
important consideration during the early phases of the 
pandemic.

In many high-income countries, electronic medical records 
(EMRs) have largely replaced paper-based documentation, 
reducing the need for physical le handling. However, in 
many low- and middle-income countries including India, 
paper-based patient records continue to be widely used due to 
infrastructural limitations, nancial constraints, and 
administrative practices [6]. In such settings, patient les are 
routinely transferred between outpatient departments, 
inpatient wards, diagnostic units, billing sections, and 
medical record departments, increasing the number of 
touchpoints and potential contamination events.

The COVID-19 pandemic forced healthcare institutions to 
reconsider the infection control implications of these 
practices. Many hospitals implemented enhanced 
environmental cleaning protocols, emphasised hand 
hygiene, and introduced disinfection measures for frequently 
touched surfaces. However, specic guidance regarding the 
sterilisation or disinfection of patient les and administrative 
documents was limited in many infection control guidelines 
[7]. This gap in guidance led some healthcare institutions to 
develop local protocols for disinfecting paper-based les 
using methods such as alcohol-based sprays, ultraviolet (UV-
C) disinfection, or controlled autoclaving for archived records.

Autoclaving, traditionally used for sterilising surgical 
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instruments and laboratory equipment, has occasionally 
been adapted for sterilising paper documents under 
controlled conditions, particularly when les are archived and 
not required for immediate use. Chemical disinfection using 
alcohol-based solutions offers a practical approach for active 
les in circulation, while UV-C irradiation has gained 
attention as a rapid, non-contact disinfection method capable 
of inactivating microorganisms on exposed surfaces [8].

Several studies conducted during the COVID-19 pandemic 
have highlighted the persistence of SARS-CoV-2 on surfaces 
and the effectiveness of various disinfection methods in 
reducing contamination risk [9–11]. However, the majority of 
these studies focused on medical equipment and 
environmental surfaces rather than administrative objects 
such as patient records. Consequently, there remains limited 
empirical evidence regarding the feasibility, awareness, and 
compliance related to sterilisation practices for paper-based 
medical les in hospital settings.

Healthcare workers play a crucial role in the implementation 
of infection control measures. Awareness of protocols, 
availability of resources, and perceived risk all inuence 
adherence to recommended practices. Previous studies have 
shown that differences in training, job roles, and institutional 
supervision can signicantly affect compliance with infection 
prevention protocols among different categories of hospital 
staff [12,13]. In particular, support staff such as housekeeping 
personnel may have limited exposure to formal training 
programs, which can contribute to lower adherence to 
infection control guidelines.

Understanding the current practices related to patient le 
sterilisation and the factors inuencing compliance is 
essential for improving infection control strategies in 
healthcare settings that continue to rely on paper-based 
records. Such information can guide the development of 
targeted training programs, institutional policies, and long-
term strategies for reducing infection risk.

Therefore, the present study was conducted to assess 
sterilisation practices for patient les in a tertiary care 
hospital in Central India during the COVID-19 pandemic. The 
study aimed to evaluate the methods used for le sterilisation, 
determine the level of awareness among different categories 
of healthcare workers, assess compliance with sterilisation 
protocols, and examine the association between staff 
category and adherence to infection control practices.

Objectives
1. To quantify the different methods used for sterilisation of 

patient les (autoclaving, alcohol-based disinfection, and 
UV-C sterilisation) during the study period.

2. To determine the level of awareness regarding le 
sterilisation protocols among different categories of 
healthcare workers.

3. To measure compliance with recommended sterilisation 
practices among healthcare workers involved in patient 
le handling.

4. To compare awareness and compliance levels across 
different staff categories handling patient les.

5. To assess the association between staff category and 
compliance with sterilisation protocols using appropriate 
statistical tests.

Methodology
Study Design and Setting
This cross-sectional observational study was conducted in a 
tertiary care teaching hospital located in Central India. The 
study was carried out over a period of three months from May 
to July 2021, during the second wave of the COVID-19 
pandemic in India. Departments included in the study were 
those that routinely handled paper-based patient records, 

including outpatient departments (OPDs), inpatient wards, 
emergency services, and the medical records department.

Study Participants
A total of 100 healthcare workers involved in patient le 
handling were included in the study using purposive 
sampling. The participants were distributed as follows:
Ÿ Doctors – 30
Ÿ Nurses – 30
Ÿ Record room staff – 20
Ÿ Housekeeping/support staff – 20

In addition, hospital sterilisation records of 2,050 patient les 
processed during the study period were reviewed.

Inclusion Criteria
1. Healthcare workers working in the hospital during the 

study period (May–July 2021).
2. Staff directly involved in handling, maintaining, or 

transporting patient les.
3. Participants willing to provide informed consent.
Exclusion Criteria
1. Healthcare workers not involved in patient le handling.
2. Staff unavailable during data collection.
3. Participants who declined consent.
4. Incomplete questionnaire responses.

Sterilisation Protocol Implemented
The hospital's Infection Prevention and Control Committee 
developed a multimodal sterilisation protocol.
1. Archived or Inactive Files
Sterilised using autoclaving.
Temperature: 121°C
Pressure: 15 psi
Duration: 15–20 minutes
Files were unbound before sterilisation and placed in heat-
resistant trays.
2. Active Files in Circulation
Two methods were used:
Alcohol Disinfection
70% isopropyl alcohol spray applied to le covers.
UV-C Disinfection
Files exposed to 254 nm UV-C light for 5–10 minutes.

Data Collection
A semi-structured questionnaire was developed based on 
hospital infection control guidelines and relevant literature. 
The tool was reviewed by experts in Community Medicine and 
Infection Prevention and Control for content validity and was 
pre-tested among 10 healthcare workers to ensure clarity and 
feasibility before nal administration. The internal 
consistency of the awareness and practice items was found to 
be acceptable (Cronbach's alpha = 0.78). Because the 
objective was primarily a quantitative assessment of 
practices, a Likert scale was not used.

Ethical Considerations
Ethical approval was obtained from the Institutional Ethics 
Committee. Participation was voluntary and condentiality 
was maintained.

RESULTS
Table 1: Type and Frequency of File Sterilisation Method 
Used
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Sterilisation 
Method

Applicable 
File Type

Frequency Number 
of Files 
Sterilised

Autoclaving Archived/ 
Infrequently 
used

As required (before 
storage/transfer)

650

70% Isopropyl 
Alcohol Spray

Active patient 
les

Daily (evening 
shift)

900



  X 7GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS

This table outlines three sterilisation methods used for patient 
les: autoclaving, 70% isopropyl alcohol spray, and UV-C 
disinfection. Autoclaving is reserved for archived or 
infrequently used les and is performed as needed, with 650 
les treated during the study period. In contrast, active patient 
les are disinfected more frequently. Alcohol spray, applied 
daily during the evening shif t ,  was used on 900 
les—indicating it is the most frequently applied method. UV-
C disinfection, also used for active les with a 5–10-minute 
daily exposure, covered 500 les. This suggests that while UV-
C is less labour-intensive and non-invasive, alcohol remains 
the preferred method due to ease of use and rapid action. The 
data reect practical adaptation of disinfection strategies 
based on le usage and feasibility in a clinical environment

Table 2: Staff Awareness and Compliance with Sterilisation 
Protocols

Awareness of sterilisation protocols was high among doctors 
(93.3%), nurses (86.7%), and record room staff (90%), but 
lower among housekeeping staff (70%). Compliance was 
highest among record room staff (85%), followed by doctors 
(83.3%) and nurses (80%). In contrast, housekeeping staff 
showed markedly low compliance (25%). This indicates a 
signicant gap between awareness and practice, particularly 
among support staff, highlighting the need for targeted 
training and supervision

Table 3: Total Number of Files Sterilised Over the Study 
Period

This table records monthly sterilisation totals across three 
months (May to July 2021). A total of 650, 730, and 670 les 
were sterilised in May, June, and July, respectively. The highest 
number of autoclaved les was in June (240), while alcohol-
based disinfection peaked the same month at 310. UV-C 
disinfection was most used in June (180), possibly indicating a 
broader awareness or greater availability of the method 
during that time. The consistently high numbers reect active 
infection control efforts. Fluctuations in total les sterilised 
could be attributed to variations in patient load, 
administrative policies, or staff availability. These gures 
suggest robust and sustained sterilisation efforts during the 
COVID-19 pandemic, with alcohol-based disinfection as the 
most used modality, likely due to ease and speed of 
application

Table 4: Staff Category vs. Compliance with Sterilisation 
Protocols

This table examines compliance rates and statistical 
signicance across staff groups. Doctors, nurses, and record 

room staff show high compliance (83.3%, 80%, and 85% 
respectively), whereas housekeeping staff lag signicantly at 
25%. The chi-square value (25.85) and very low p-value 
(0.000010) indicate a highly signicant association between 
staff category and compliance level. This emphasizes 
disparities in adherence based on staff roles, potentially 
inuenced by variations in training, supervision, or perception 
of responsibility. The data suggests an urgent need for 
targeted interventions for housekeeping staff, who play a 
crucial role in disinfection yet demonstrate the lowest 
compliance. Addressing this gap is essential for maintaining 
a consistent sterilisation protocol across all operational 
levels.

DISCUSSION
The present study evaluated sterilisation practices for paper-
based patient les during the COVID-19 pandemic in a 
tertiary care hospital in Central India. The ndings highlight 
the importance of considering administrative objects as 
potential fomites in healthcare environments.

SARS-CoV-2 has been shown to persist on various surfaces for 
prolonged periods, depending on environmental conditions. 
Experimental studies by van Doremalen et al. demonstrated 
that the virus could remain viable on cardboard surfaces for 
up to 24 hours, suggesting that paper-based materials could 
contribute to indirect transmission [4]. Similarly, Kampf et al. 
reported that coronaviruses can survive on inanimate 
surfaces for several hours to days and may remain infectious 
during that period [5].

The high number of sterilised les in our study indicates that 
healthcare institutions adapted their infection control 
practices to address the risk associated with paper-based 
records. Alcohol disinfection was the most commonly used 
method in our study, which aligns with recommendations from 
infection control authorities that highlight the effectiveness of 
alcohol-based disinfectants against enveloped viruses such 
as SARS-CoV-2 [14].

UV-C disinfection was also used as part of the sterilisation 
protocol. Previous research has demonstrated that UV-C 
irradiation can effectively inactivate coronaviruses by 
damaging viral RNA and preventing replication [15]. A 
hospital-based study conducted in Italy reported that UV-C 
technology signicantly reduced microbial contamination on 
frequently used objects and shared equipment in healthcare 
environments [16].

Autoclaving was reserved for archived les in our study. While 
autoclaving is a highly effective sterilisation method, its use 
for paper-based documents must be carefully managed to 
avoid structural damage to materials. Studies conducted in 
resource-limited settings have reported similar challenges, 
particularly when les contain laminated documents or 
photographs that may be damaged by heat and pressure [17].

Awareness of sterilisation protocols among healthcare 
workers in our study was generally high, particularly among 
doctors, nurses, and record room staff. This nding is 
consistent with previous studies demonstrating that 
healthcare professionals involved in clinical decision-making 
are more likely to receive formal training in infection control 
practices [18]. However, awareness was comparatively lower 
among housekeeping staff.

The most striking nding of our study was the signicant 
difference in compliance rates between staff categories. 
Housekeeping staff demonstrated substantially lower 
compliance with sterilisation protocols compared with 
doctors, nurses, and record room personnel. Similar ndings 
have been reported in studies examining infection control 
practices in hospitals, where support staff often have limited 
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UV-C 
Disinfection

Active patient 
les

Daily (5–10 min 
exposure)

500

Staff Category Total Aware Aware-
ness (%)

Compliant Comp-
liance (%)

Doctors 30 28 93.3% 25 83.3%

Nurses 30 26 86.7% 24 80.0%

Record Staff 20 18 90.0% 17 85.0%

Housekeeping 20 14 70.0% 5 25.0%

Month Files 
Autoclaved

Files 
Disinfected 
(Alcohol)

Files 
Disinfected 
(UV-C)

Total Files 
Sterilised

May 2021 200 300 150 650

June 2021 240 310 180 730

July 2021 210 290 170 670

Staff Category Comp
-liant

Non-
Comp
-liant

Total 
Surveyed

Comp-
liance 
(%)

Chi-
square 
Value

p- 
value

Doctors 25 5 30 83.3% 25.85 0.000
010Nurses 24 6 30 80.0%

Record Room 
Staff

17 3 20 85.0%

Housekeeping 5 15 20 25.0%



8 X GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS

access to training programs and may not fully understand the 
rationale behind specic protocols [19].

Another important observation was the discrepancy between 
awareness and compliance across several staff categories. 
Although awareness levels were relatively high, compliance 
did not always correspond proportionately. This phenomenon 
has been described in behavioural studies of infection control 
practices, where factors such as workload, perceived risk, 
resource availability, and institutional supervision inuence 
actual implementation of recommended practices [20].

Several studies have emphasised the importance of 
continuous training and monitoring to improve compliance 
with infection prevention protocols. Structured training 
programs, regular audits, and feedback mechanisms have 
been shown to signicantly improve adherence to infection 
control measures among healthcare workers [21].

Our ndings also highlight the broader issue of reliance on 
paper-based medical records in healthcare systems. The 
continued use of physical patient les increases the risk of 
contamination and requires additional resources for cleaning 
and sterilisation. Transitioning to electronic medical record 
systems can signicantly reduce the handling of physical 
documents and improve infection control in healthcare 
environments [22].

However, the transition to digital systems in low- and middle-
income countries may be constrained by infrastructural, 
nancial, and administrative challenges. Therefore, until 
widespread digitalisation is achieved, hospitals must develop 
practical strategies for minimising infection risks associated 
with paper-based records.

The present study contributes to the limited body of literature 
examining sterilisation practices for administrative objects in 
healthcare settings. By highlighting differences in awareness 
and compliance among staff categories, the ndings provide 
valuable insights for designing targeted interventions to 
strengthen infection control practices.

CONCLUSION
The COVID-19 pandemic underscored the importance of 
comprehensive infection control strategies in healthcare 
institutions. While most attention has focused on clinical 
equipment and environmental surfaces, administrative 
objects such as patient les can also serve as potential 
fomites.

The present study demonstrated that hospitals can 
successfully implement sterilisation practices for patient les 
using a combination of alcohol disinfection, UV-C irradiation, 
and autoclaving for archived records. Although awareness of 
sterilisation protocols was generally high among healthcare 
workers, signicant gaps in compliance were observed, 
particularly among housekeeping staff.

Targeted training programs, improved supervision, and 
reinforcement of infection control guidelines are necessary to 
address these gaps. In the long term, gradual transition 
toward electronic medical record systems may reduce 
dependence on paper-based les and enhance infection 
prevention efforts in healthcare settings.

REFERENCES 
1. World Health Organization. Transmission of SARS-CoV-2: implications for 

infection prevention precautions. Geneva: WHO; 2020.
2. Centers for Disease Control and Prevention. Scientic brief: SARS-CoV-2 

transmission. CDC; 2021.
3. Otter JA, Donskey C, Yezli S, et al. Transmission of SARS-CoV-2 via fomites in 

healthcare settings. Lancet Infect Dis. 2016;16(5):e82–e88.
4. Van Doremalen N, Bushmaker T, Morris DH, et al. Aerosol and surface 

stability of SARS-CoV-2 compared with SARS-CoV-1. N Engl J Med. 2020;382: 
1564–1567.

5. Kampf G, Todt D, Pfaender S, Steinmann E. Persistence of coronaviruses on 
surfaces. J Hosp Infect. 2020;104:246-251.

6. Agarwal S, LeFevre AE, Lee J, et al. Guidelines for electronic health records 
implementation in low-resource settings. Health Policy Plan. 2016;31: 
108–116.

7. ICMR. Standard operating procedures for COVID-19 containment. New 
Delhi: ICMR; 2020.

8. Kowalski W. Ultraviolet germicidal irradiation handbook. Springer; 2009.
9. Chin AWH, Chu JTS, Perera MRA, et al. Stability of SARS-CoV-2 in different 

environmental conditions. Lancet Microbe. 2020;1:e10.
10. Riddell S, Goldie S, Hill A, et al. Effect of temperature on persistence of SARS-

CoV-2. Virol J. 2020;17:145.
11. Goldman E. Exaggerated risk of fomite transmission of COVID-19. Lancet 

Infect Dis. 2020;20:892-893.
12. Allegranzi B, Pittet D. Role of hand hygiene in healthcare-associated infection 

prevention. J Hosp Infect. 2009;73:305-315.
13. Erasmus V, Daha TJ, Brug H, et al. Systematic review of hand hygiene 

compliance. Infect Control Hosp Epidemiol. 2010;31:283-294.
14. Kratzel A, Todt D, V'kovski P, et al. Inactivation of SARS-CoV-2 by WHO 

recommended hand rub formulations. Emerg Infect Dis. 2020;26:1592-1595.
15. Buonanno M, Welch D, Shuryak I, Brenner DJ. Far-UV-C light for disinfection of 

airborne viruses. Sci Rep. 2020;10:10285.
16. Salvatore M, Marino F, Di Lella FM, et al. UV-C disinfection strategies in 

hospitals during COVID-19. Infect Control Hosp Epidemiol. 2021;42:1473-
1475.

17. Ntshobeni P, Marakalala MJ, Molepo M. Limitations of sterilising laminated 
patient les. Afr Health Sci. 2022;22:171-177.

18. Pessoa-Silva CL, Hugonnet S, Pster R, et al. Reduction of healthcare-
associated infections through infection control programs. Lancet. 
2009;374:1888-1898.

19. Stein AD, Makarawo TP, Ahmad MF. Healthcare worker training and infection 
control compliance. Am J Infect Control. 2003;31:414-419.

20. Pittet D. Improving compliance with hand hygiene in hospitals. Infect Control 
Hosp Epidemiol. 2000;21:381-386.

21. Sax H, Uckay I, Richet H, et al. Determinants of hand hygiene adherence. 
Infect Control Hosp Epidemiol. 2007;28:1267-1274.

22. Buntin MB, Burke MF, Hoaglin MC, Blumenthal D. Benets of health 
information technology. Health Aff. 2011;30:464-471.

23. World Health Organization. Infection prevention and control during health 
care for COVID-19. WHO; 2020.

24. Rutala WA, Weber DJ. Guideline for disinfection and sterilization in 
healthcare facilities. CDC; 2019.

25. Houghton C, Meskell P, Delaney H, et al. Barriers and facilitators to infection 
control practices. BMC Infect Dis. 2020;20:1-13.

VOLUME - 15, ISSUE - 04, APRIL - 2026 • PRINT ISSN No. 2277 - 8160 • DOI : 10.36106/gjra


