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Abstract 

Aim: To determine the risk of paper-based request forms transmitting the severe acute respiratory 

virus coronavirus-2 to laboratory personnel in order to offer suggestions for dealing with hospital 

paperwork in the post-COVID-19 era. 
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Study design: Comparative study 

Place and duration: This study was conducted at Mohammad Medical and Dental College 

Mirpurkhas, Pakistan from July 2020 to December 2020. 

Methodology: 

Different request forms either manually or digitally produced were tracked from the minute they 

were typed up or handwritten until the moment the pathology report was issued in order to track 

how each staff personnel were exposed to the transmission of COVID-19 and whether the risk of 

transmission was greater if the request reports were received from higher COVID-19 risk areas or 

moderate risk areas. This tracking included any paper document or handwritten request and did 

include all hospital departments. This study included the reports for histopathological and non-

gynecological cytological cases which were recorded and tracked as well. 

Results: Within 24 hours, 432 (83%) of the 520 forms were received at the laboratory. It took 

laboratory personnel 24 hours to process the remaining 88 (17%) forms. For various laboratory 

staff, the average daily exposure time to paperwork was 2.7 minutes for receptionists, 5.5 minutes 

for technicians, and 54.6 minutes for pathologists. 

Conclusion: Paper contamination is a risk for all pathology professionals. To lower the risk of 

transmission of the COVID-19 strain through the use of paper forms, it is better if the hospital 

utilizes an electronic report system which can allow the laboratory personnel to print the request 

forms as needed so that the risk of transmission is lowered.  
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Introduction: 

Severe acute respiratory illness is an infectious disease which is caused by the virus which was 

inflicted upon the world in 2019, the coronavirus. Droplets are the most usual way for it to spread. 

It can also be spread indirectly through inoculation of the nose, mouth, or eyes, as well as contact 

with contaminated objects or surfaces such as computers, tables, and door knobs (1). The disease 

has been given the name 'COVID-19,' and the novel virus has been given the name 'Severe acute 

respiratory virus coronavirus-2,' according to the International Committee on Virus Taxonomy (2). 

SARS-CoV infected 8098 patients in 26 countries around the world in 2003, with a 9 percent 

fatality rate. Severe acute respiratory virus coronavirus 2, on the other hand, has infected over 

4,000,000 people in various countries and cities all around the world, resulting in over 250,000 

deaths worldwide. Studies have found that there is a greater risk of contracting and transmitting 

the strain of severe acute respiratory virus coronavirus-2 since there is a boost in its transmission 

ability due to its genetic recombination with the S protein. This is why it boasts of a higher 

transmission ability than of SARS-CoV (3). COVID-19's lower fatality rate, along with a higher 

number of infectious individuals with moderate sickness, may explain the virus's higher and more 

widespread dissemination (4). 

Studies have proven again and again that health care workers and essential workers are more at 

risk of contracting COVID-19 due to their increased exposure. Various studies have identified the 

increased risk for health care workers since the initially reported cases of health care workers being 

infected with the COVID-19 virus. The hospital environment hosts a greater risk and a greater 

presence of SAR-SCoV-2 in both the air of the hospital and also on the surfaces of the hospital. 

Since the discovery that the virus can be transmitted through surfaces and paper, hospital 

departments have tried to be cautious with their paperwork but at the risk of mismanaging their 
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departments cannot discontinue the use of the paperwork especially in the absence of a feasible 

alternative (5). 

In Southeast Asian countries such as Pakistan the procedure through which patients are assigned 

the necessary laboratory tests are done through request forms which are filled out manually. The 

doctor which has determined the necessity for the tests, fills out a request form which is delivered 

to the patient to be handed out to add managerial department so that it may be directed to the 

laboratory department along with the specimen which is to be tested. This request form is then 

handed over to the laboratory technician where they analyze the form to understand what kind of 

tests are to be performed on the specimen and when the case was registered. With the influx of the 

COVID-19 virus and its variants such as the severe acute respiratory virus coronavirus-2, 

significant research was done in order to understand the life of this strain when it comes in contact 

with different surfaces and paper (5). Studies showed that the strain of severe acute respiratory 

virus coronavirus-2 lasted for a duration of four to five days on paper under the ambient 

temperature (6). There were other variants of the strain which lasted for 24 hours on paper however 

not enough research has been conducted to understand the risk of transmission when an individual 

comes in contact with an infected paper (7). It is important to understand the risk of transmission 

and the part it plays in sustaining the pandemic due to the frequent contact of different hospital 

departments with paper based request forms. There has been significant studies done on the safety 

benefits after using an electronic request form handling system as opposed to the traditional paper 

based request handling system. However this research has been done in order to investigate the 

difference and improvement in the quality of service rather than the significant risk of infection 

through the transmission of viruses through the handling of and infected paper (7). Studies have 
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found that there is a lower risk of contracting COVID in areas characterized as moderate COVID 

risk areas (8). 

This paper aims to understand and identify the risk of transmission of COVID-19 through 

departments based on their exposure to paperwork. 

Methodology: 

Th first Coronavirus was as recorded in a patient in Pakistan on February 26 on 2020 in Karachi a 

week after which is where this hospital-based study taking place. Permission was taken from the 

ethical review committee of the institute. Different request forms either manually or digitally 

produced were tracked from the minute they were typed up or handwritten until that pathology 

report was issued. This tracking included any paper document or handwritten request and did 

include all hospital departments. This study included the reports for histopathological and non-

gynecological cytological cases which were recorded and tracked as well. Any form which failed 

to track the time at which it was written did not meet the inclusion criteria of the study and were 

excluded. The exclusion criteria were also for the request forms which were printed in the 

laboratory. The study recorded the time taken for requesting a test and the time that was taken and 

receiving the request form for that test. The time of issuance and received were both recorded and 

the exposure of the request paper to the hospital environment and its contact with laboratory 

personnel was also noted. It is by this time frame that the cases were divided into two major 

categories where the first category included more than 24 hours and a second category was 

exclusive to less than 24 hours’ time taken. 

The hospital catered to the protocol of dividing the departments and staff according to the resources 

in two major categories. The first category was characterized as the areas of high COVID risk 
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which included the hospital emergency room, the section quarantined for COVID-19 patients and 

the intensive care unit (ICU). The second category was the areas of moderate risk of COVID-19. 

These moderate risk areas where the hospital wards, the operating rooms and the department for 

outpatients.  

The laboratory personnel were characterized under three major groups which included the 

laboratory receptionists, the laboratory technicians as well as the pathologists. Each employee 

category's total exposure to paperwork was calculated everyday using a stopwatch. SPSS version 

22 was used to conduct the statistical analysis. Means and standard deviations are used to present 

the data. A t-test was used to examine the significance of variations in means for differences in the 

time it took to handle the request forms and other paper documents and an analysis of variance 

was used to establish the significance of differences in staff exposure. 

Results: 

This study was concerned about the possibility of coronavirus transmission through paper; thus, it 

included a sample size which was a suitable size according to the restraints of the study; however 

a limitation which presented itself was that these request forms did not undergo the proper testing 

to determine whether they carried a strain of the Severe acute respiratory virus coronavirus-2. 

Finally, eighty percent of paper request forms from other departments came in the pathology 

laboratory within 24 hours, indicating that the virus was still active. 

During the study period, 520 request forms and other pieces of paper were delivered to the 

histology department (As shown in Figure 1). Figure 2 shows the paperwork sent to the histology 

department from several hospital departments. The right-hand pie chart also shows the high-risk 

departments. Only about a fifth of the forms came from high-risk units.  
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Inpatient wards accounted for 227 (43.7 percent); ORs accounted for 97 (18.7%); OPD accounted 

for 88 (16.9%); ER accounted for 51 (9.8%); and ICU accounted for 57. (10.9 percent). Total 108 

(20.7%) of the forms were from high-risk locations, while 412 (79.3%) came from moderate-risk 

areas, according to the risk rating. Table I present a summary of the findings. Four hundred and 

thirty-two forms (83.1%) arrived at the laboratory within 24 hours and were processed by 

laboratory employees in an average of 5.7 hours. The remaining 88 (16.9%) forms took an average 

of 46.6 hours to reach the laboratory and were handled by laboratory employees in 24 hours. The 

difference in the two means was statistically significant (P.00001) (As shown in Table II). The 

average daily exposure time to paperwork for diverse laboratory employees was 2.7 minutes for 

receptionists, 5.5 minutes for technicians, and 54.6 minutes for pathologists during the study 

period. A manually generated histopathological request form, complete with source department 

(operating room), request time, and laboratory receiving time, as well as a barcode (received after 

2.5 h) and a computerized cytology request form, with the source department (emergency room), 

request time, and laboratory reception time displayed alongside the barcode (received within 1 

hour). Table III summarizes the results of the analysis of variance between the mean exposure 

times of receptionists, laboratory workers, and pathologists over the course of the study within 24 

hours (mean 5 hours, 42 minutes), raising the risk of encounter with a live coronavirus. 
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Figure 1: Two different request forms 
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Figure 2: It shows the paperwork sent to the histology department from several hospital 

departments. OR = operating rooms; OPD = outpatient department; ER = emergency room; ICU 

= critical care unit  
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Table 1: The amount and percentage of request forms sent to the histopathology department by 

various hospital departments  

 

Table II: The frequencies, mean values, t-values, and P-values for the time between when a request 

form is filled out and when it is received by the histology department. 
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Table III: The results of the analysis of variance between the mean exposure times of receptionists, 

laboratory workers, and pathologists over the course of the study within 24 hours  

 

Discussion: 

Following the Middle East respiratory illness coronavirus and SARS-CoV, Severe acute 

respiratory virus coronavirus-2 is the third severely pathogenic coronavirus to emerge in the last 

two decades. Person-to-person transmission has been recorded in both hospital and family contexts 

(8). Pre-symptomatic individuals, undiagnosed patients, slightly symptomatic patients, 

asymptomatic patients, and convalescent patients who may still be shedding the virus may have 

severe acute respiratory virus coronavirus-2 in their tests (9). 

Frequently touched surfaces in hospital environments pose a danger of viral transmission. In 

experiments, s=Severe acute respiratory virus coronavirus-2 has been detected on non-viable 

material and paper for up to 9 days and 15 days, respectively; SARSCoV-2 is anticipated to 

function in the same way (10). Request forms are the most often received paperwork in the 
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pathology laboratory. Regardless of whether they have laboratory information systems or not, most 

laboratories still deal with paper-based request forms in the histology department. 

On a regular basis, pathologists and other laboratory personnel deal with documentation from a 

range of hospital departments, which is usually completed in a short amount of time (11). The 

main problem with paper-based work is that the virus can persist for more than 24 hours at room 

temperature. Sterilizing each sheet of paper without damaging its integrity is difficult. The purpose 

of this study was to report on a discovery relevant to the current COVID-19 pandemic (12). 

Laboratory receptionists were shown to be potentially exposed to severe acute respiratory virus 

coronavirus-2 by touching request forms for an average of 2.7 minutes per day, compared to 5.5 

minutes per day for laboratory technicians and 54.6 minutes per day for pathologists. It's worth 

mentioning that the virus infects all three staff groups during its active period. 

In this study approximately 21% of the paper forms examined came from high-risk departments 

(ICU and ER), whereas 79 percent came from moderate-risk departments. More over 80% of paper 

forms made it to the laboratory's final destination (i.e. pathologist). Forae and Obaseki (2017) 

looked at pathology request forms to see if the clinical information provided was enough, and 

found that 1382 (83.3%) were sent by surgeons, whereas 277 (16.7%) were sent by physicians (13, 

14). 

It is important that in the middle of a pandemic in which the COVID-19 strain is transmitted by 

contact there are proper measures enforced to protect the hospital personnel, in order to ensure the 

safety of the staff from the COVID-19 virus it is important that the pathology laboratories 

implement and electronic system in order to receive and send the request forms which has been 

recommended by the World Health Organization as well (15). There should be an extensive 
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electronic system which can be used to log in all the hospital and laboratory information so that 

there is a minimum risk of virus transfer through contact of paper. It is important that the World 

Health Organizations guide is followed on how to properly manage and create a system for the 

electronic handling of request forms so that the safety of the laboratory personnel is insured, and 

the transmission risk of the virus is lowered (16). If there are documents that cannot be transmitted 

electronically, or it is not possible for the hospital to shift its data to an electronic database there 

have been several studies conducted on how ultraviolet light irradiation technologies can be used 

in order to sterilize the paper request forms that come so that the individual that have contact with 

the paper are safe from the transmission of the virus and the content of the paper is not harmed 

(17). There is a need to research how and to what degree the severe acute respiratory virus 

coronavirus-2 is transmitted through paper and other surfaces, as well as the likelihood of COVID-

19 transmission through paper and other materials. 

Conclusion: 

This study was concerned about the possibility of coronavirus transmission through paper; thus it 

included a sample size which was a suitable size according to the restraints of the study; however 

a limitation which presented itself was that these request forms did not undergo the proper testing 

to determine whether they carried a strain of the Severe acute respiratory virus coronavirus-2. 

Finally, eighty percent of paper request forms from other departments came in the pathology 

laboratory within 24 hours, indicating that the virus was still active. Paper contamination is a risk 

for all pathology professionals. To lower the risk of transmission of the COVID-19 strain through 

the use of paper forms, it is better if the hospital utilizes an electronic report system which can 

allow the laboratory personnel to print the request forms as needed so that the risk of transmission 

is lowered.  
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