
 

 

Article 

Economic impact of SARS-COV2 infection in the Department 

of diagnostic imaging 

Massimo Cristofaro1*, Ada Petrone2, Fabrizio Albarello3, Federica Di Stefano4, Nicoletta Fusco5, Vincenzo 

Schininà6, Stefania Ianniello7, Paolo Campioni8. 

1 Lazzaro Spallanzani, National Institute for Infectious Diseases – IRCCS, Via Portuense, 292, cap 00148 

Rome, Italy; massimo.cristofaro@inmi.it 
2 Lazzaro Spallanzani, National Institute for Infectious Diseases – IRCCS, Via Portuense, 292, cap 00148 

Rome, Italy; ada.petrone@inmi.it 
3 Lazzaro Spallanzani, National Institute for Infectious Diseases – IRCCS, Via Portuense, 292, cap 00148 

Rome, Italy; fabrizio.albarello@inmi.it 
4 Lazzaro Spallanzani, National Institute for Infectious Diseases – IRCCS, Via Portuense, 292, cap 00148 

Rome, Italy; federica.distefano@inmi.it 
5 Lazzaro Spallanzani, National Institute for Infectious Diseases – IRCCS, Via Portuense, 292, cap 00148 

Rome, Italy; nicoletta.fusco@inmi.it 
6 Lazzaro Spallanzani, National Institute for Infectious Diseases – IRCCS, Via Portuense, 292, cap 00148 

Rome, Italy; vincenzo.schinina@inmi.it 
7 Lazzaro Spallanzani, National Institute for Infectious Diseases – IRCCS, Via Portuense, 292, cap 00148 

Rome, Italy; stefania.janniello@inmi.it 
8 Lazzaro Spallanzani, National Institute for Infectious Diseases – IRCCS, Via Portuense, 292, cap 00148 

Rome, Italy; paolo.campioni@inmi.it 

 

* Correspondence: massimo.cristofaro@inmi.it; Tel.: +390655170358 

Abstract: The COVID-19 pandemic caused an unprecedented effect on national radiological 

investigations. Since the World Health Organization officially declared the COVID-19 as a global 

pandemic, health policies have been rapidly organized to limit the spread of the virus and decrease 

the risk of exposure. These restrictions, in combination with home-stay arrangements and the onset 

of economic recession. As a result of public policies, financial difficulties and patient fear, many 

radiology departments have suffered a significant reduction in diagnostic examinations with 

important implications for their economic stability. The aim of this work is to evaluate the 

economic impact of the COVID-19 pandemic in the Radiology Department of an infectious disease 

hospital. 
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1. Introduction 

In Italy, the first case of SARS-CoV-2 infection (causing the systemic disease named COVID-

19) was officially reported on 20.02.2020. Since then the disease has evolved rapidly, causing a 

public health emergency not only in Italy but worldwide. The rapid growth in the number of 

patients with COVID-19, has revolutionized the hospital management, especially among the 

intensive care units, conditioning the daily multidisciplinary work of those health facilities 

most involved  in the care of COVID-19. To limit the spread of the disease and create 

additional hospitalization and staffing capacities, many hospitals have closed wards and 

outpatients, postponing or cancelling hospitalizations, visits, examinations and services 

performed in election. Although the reduction in outpatient revenues and elective 
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admissions may be partially offset by increased bed occupancy, new intensive care units 

and recovery of health care after the pandemic, this may not be sufficient. Some hospitals 

may have increased revenue from COVID-19 hospital admissions as well as higher 

personnel and additional resources costs, while other hospitals will suffer mostly loss of 

revenue because of state provisions to minimise non-essential services (1). 

The COVID-19 pandemic caused an unprecedented effect on national radiological 

investigations. Since the World Health Organization officially declared the COVID-19 as 

a global pandemic, health policies have been rapidly organized to limit the spread of the 

virus and decrease the risk of exposure. These restrictions, in combination with home-

stay arrangements and the onset of economic recession, led to a sharp reduction in the 

demand for benefits (2) and loss diagnosis in primary and follow up diseases especially 

in oncologic patients  

To reduce the risk of exposure and transmission to healthcare professionals and 

patients and to minimize contamination of equipment during COVID-19 patient 

transportation, our Radiology Department followed specific guidelines for an 

appropriate use of imaging diagnostic equipment (3-4) 

All non-urgent procedures, if possible, have been postponed in patients with 

confirmed or suspected COVID-19.  In particular, the use of chest CT in patients with 

COVID-19 was suggested for symptomatic hospitalized patients with specific clinical 

indications. 

As a result of public policies, financial difficulties and patient fear, many radiology 

departments have suffered a significant reduction in diagnostic examinations with 

important implications for their economic stability. 

In order to prepare a short- and long-term response to the COVID-19 crisis, 

objective data are needed to understand the magnitude of the reduction in activity 

volumes and imaging modes. 

. 

2. Materials and Methods 

The National Institute of Infectious Diseases "L. Spallanzani" in Rome admitted the 

first two cases of COVID-19 patients in Italy on 20.02.2020. Subsequently the whole 

institute was progressively completely dedicated to the treatment of patients affected by 

COVID-19, so far. The execution of the radiological examinations during the pandemic 

has regulated by internal protocols on the appropriateness of the examinations, on the 

procedures of isolation of the patients and sanitization of the halls and equipment. There 

were no changes in the organic endowment of radiologists and medical personnel during 

the periods under examination. Access to external patients was allowed in a modulated 

manner in relation to the various stages of the pandemic in Italy. The access at the CT 

room was reserved only for COVID-19 patients, hospitalized or discharged and in 

follow-up. 

We evaluated the impact of the COVID-19 pandemic on the activity volumes of our 

imaging department comparing a time range of 9 months (from March to December) 

within 2 years (2019 vs 2020), considering potential distortions due to monthly and 
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seasonal variations as a limitation of the study. It is clear that the data on workloads are 

crucial to understand how radiologists respond to technical, professional and economic 

changes in a clinical practice and in an emergency setting. Traditionally, we have relied 

on the numbers of hours worked (although an economist would correctly use them as an 

indicator of resources invested rather than productivity) or the numerical count of exams. 

The progressive technological evolution introduced increasingly complex and expensive 

radiological equipments. The consequence is that the total number of examinations 

carried out does not reflect the actual workload on radiologists anymore (5-8).  

For this reason, activity data were aggregated into homogeneous groups (no. of 

traditional radiology examinations, ultrasound, CT or MRI, interventional procedures) 

that were then evaluated according to four systems:  

1. Numerical count of radiological examinations produced by the service. 

2. Economic value based on the regional tariff system of the Lazio Region. 

3. Method proposed by SNR-SIRM in 1998 and subsequent modifications (9-10).  

It is characterized by the weight/exam parameter. Productivity is then determined 

on the basis of the number of points produced    

4. Method based on work-RVU (Relative Value Unit), used in the USA, aimed 

mainly at the reimbursement of radiological services by government insurance but used 

in the literature for the assessment of radiological productivity. Productivity is then 

determined by the number of points produced (11).    

To assess the complexity of examinations, the difficulty index expressed by the 

ratio of work-RVU/examinations and SNR points/examinations was also evaluated (10-

11). 

We then proceeded to differentiate the data obtained between inpatients and 

outpatients, and analyzed in particular the data related to intensive care and 

examinations performed at the bedside of patients in the ward. 

Further analysis was sustained on the comparison of costs incurred by the 

radiology department during the periods under review to assess the overall economic 

impact of the outbreak (12-14). 

 

3. Results 

3.1. Production 

Numerical Count; total exams: 25,963 radiology exams were performed in 2019, 

10,164 in 2020 (-61%); the largest decrease was in bone densitometry (-89%) followed by 

traditional radiology (-63%), ultrasound (-72%), MRI (-60%), and CT (-14%) (Fig 1). 
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Fig 1 Comparison between radiological examinations performed in 2019 and 2020 

 

 

3.1.1 Internal Patients:  

In 2019, 6,515 radiological examinations were performed to internal patients, in 2020 

6,284 (-4%) the largest decrease involved bone densitometry (-90%) followed by 

ultrasound (-61%), traditional radiology (-47%), MRI (-29%) while documenting an 

increase in CT examinations (+74%) (Fig 2). 
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Fig 2 Comparison between internal patient’s radiological examinations performed in 

2019 and 2020. 

 

3.1.2 Outpatients:  

In 2019, 19,448 radiology examinations were performed for outpatients, in 2020 3,880 (-

61%); the largest decrease was in bone densitometry (-89%) followed by traditional 

radiology (-77%), CT (-76%), ultrasound (-75%), MRI (-70%) (Fig 3). 
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Fig 3 Comparison between external patient’s radiological examinations performed in 

2019 and 2020. 

 

3.2 Economic evaluation in Euros 

In the comparison between 2019 and 2020, the overall turnover of our department 

decreased by 47.2%; the largest decrease involved bone densitometry (-89.57%), 

followed by ultrasound (-70.85%), MRI (-57.76%) traditional radiology (-39.63%), and 

CT (-16.25%). In the analysis of the data by patient type, the total revenue for 

radiological examinations to internal patients, also evaluated for the periods 2019 and 

2020, increased overall by 26.09%, with decreases involving bone densitometry (-

91.00%), ultrasound (-62.32%), MRI (-26.55%), and traditional radiology (-1.07%), offset 

by an increase for CT examinations (+77.07%). The same parameters evaluated for 

radiology activity to outpatients documented a 77.16% decrease in revenue; the largest 

decrease involved bone densitometry (-89.53%) followed by CT (-78.77%), ultrasound 

(-73.30%), traditional radiology (-72.01%) and MRI (-70.15%). 

Evaluating the overall activities with SIRM-SNR and work-RVU scores, we note 

70,562.40 SIRM-SNR points in 2019 versus 35,096.70 in 2020 with a decrease of 50.26% 

and 19,853.10 work-RVU points in 2019 and 10,417.53 in 2020 with a decrease of 47.53%. 

In the evaluation of radiological activity for internal patients in 2019 20,248.8 SIRM-

SNR points were calculated, in 2020 23,164.9 with an increase of 14.40%. In the work-

RVU calculation we note 5,833.16 points in 2019 and 7,082.63 in 2020 with an increase 

of 21.42%. In the evaluation of radiological activity for external patients in 2019 50,340.6 

SIRM-SNR points were calculated, in 2020 11,931.8 with a decrease of 76.30%. In the 

work-RVU calculation we note 14,025.58 points in 2019 and 3,334.9 in 2020 with a 

decrease of 76.22%.   

3.2.1 Specific workload for intensive care/resuscitation departments. 

In 2019 808 radiological examinations were performed, in 2020 1186 (+ 47%); the 

largest increase involved CT (+88%) followed by traditional radiology (+82%), MRI 

(+17%) only decrease ultrasound (-47%). In 2019 2,567.80 SIRM-SNR points were 

calculated, in 2020 3,651.30 (+42.20%).  In 2019, 731.18 Work-RVU points were 

calculated, in 2020 1,082.84 (+48.09%).   

3.2.2. Urgent examinations in the department: traditional radiology and ultrasound 

In 2019, 231 examinations were performed in the traditional radiology and ultrasound 

department, in 2020 381 (+65%); the largest increase was in ultrasound 37 examinations 

vs 0, followed by traditional radiology (+49%). In 2019, 231.00 SIRM-SNR points were 

calculated, in 2020 473.50 (+104.98%). In 2019, 49.30 work-RVU points were calculated, 

in 2020 104.69 (+ 112.36%). Finally, in the evaluation of changes in the incidence of 

examinations in urgency/emergency in 2019 3,308 radiological examinations were 

performed in urgency, in 2020 4,762 (+44%); the largest decrease involved ultrasound 

(-32%), followed by traditional radiology (-10%), the largest increase was in CT (+139%) 

and MRI (+36%). 

In 2019, 9,830.00 SIRM-SNR points were calculated, in 2020 16,693.50 (+69.82%).  In 

2019, 2,802.59 Work-RVU points were calculated, in 2020 5,053.80 (+80.33%).   
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Finally, for the evaluation of the difficulty index calculated by the ratio of work-RVU 

points/exams for total exams in 2019 a value of 0.76, in 2020 of 1.02 (+34.04%) was 

calculated; For internal exams in 2019 a value of 0.90, in 2020 of 1.13 (+25.88%) was 

calculated; For external exams in 2019 a value of 0.72, in 2020 of 0.86 (+19.18%) was 

calculated. Evaluating the difficulty index from the SNR-SIRM points/exams ratio for 

total exams in 2019 a value of 2.72 was calculated, in 2020 a value of 3.45 (+27.05%). For 

internal exams in 2019, a value of 3.11 was calculated, in 2020 a value of 3.69 (+18.61%). 

For external exams in 2019, a value of 2.59 was calculated, in 2020 a value of 3.08 

(+18.80%).  

 

3.3 Costs 

The overall cost of production in 2020 increased by 28.96% compared to the 

corresponding period in 2019. In the comparison of the same periods, the cost of 

medical personnel increased by 31.36%, the cost of drugs (mainly contrast media) 

decreased by 38.69% as well as the cost of radiological medical devices, which 

decreased by 30.55%. Other hospital costs transferred to the radiology department 

(non-radiological medical devices, internal hospital transport and other fixed costs) 

increased by 146.80%. In the final operating result, there was a loss for the 2020 period 

that was approximately double the previous 2019 period. 

 

4. Discussion 

The data reported for our structure obviously have limitations related to our 

particular type, without ED and dedicated exclusively to the diagnosis and treatment 

of infectious diseases. In addition the number of annual global examinations of 

diagnostic imaging is conditioned by the presence of a single equipment for CT and 

MRI examinations and only two sections of diagnostic ultrasound mainly abdominal. 

Literature data show that most of the revenue of a hospital radiology department 

comes from examinations of outpatients, while examinations of inpatients and 

emergencies account for about 20% and 27% of the total. 

During the COVID-19 pandemic, all studies reported consistent and dramatic 

declines in all radiology examinations, with significant reductions in outpatient 

accesses of up to 70%, while examining the various imaging techniques showed 

reductions of 56% for MR, 53% for conventional radiology, and 47% for CT [15-16]; in 

particular for outpatients, the most significant decreases peaked for mammography 

examinations (94%), followed in descending order by nuclear medicine (85%), MRI 

(74%), ultrasound (64%), interventional radiology (56%), CT (46%), and radiography 

(22%) (17-18) 

One study tracked the trend in wRWUs documenting an average decline of 52% 

in the United States during the pandemic peak. By modality, CT and traditional 

radiography (including mammography) together accounted for well over half of the 

total practice wRVU decreases (19). 
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An Italian study evaluated data over an 8-week period during the Italian 

lockdown (March 9—May 3, 2020)   cancer center, it showed a reduction in volume of 

26.0% for CT, 34.7% for MRI, 34.8% for X-ray and 58.5% for US (20) 

Our experience confirms an overall decline in radiology examinations (-64%), 

especially external examinations (-80%) (the only exception being internal CT 

examinations which increased +70%) resulting in a decline in revenue (-47%), 

compounded by a marked increase in direct costs resulted in a heavy liability. 

The pandemic has also changed our way of working with an increase in 

radiological examinations to be performed in the department (+65%) (ultrasound and 

traditional radiology) and a marked commitment to meet urgent requests (+44%) 

(especially CT +139%) of all departments and in particular intensive care units (+47%). 

The analysis of the workload obviously shows an almost superimposable overall 

decrease both analyzing the w-rvu (-47%) and the SIRM-SNR points (-50%), it should 

be noted that instead in the analysis of internal patients there is an increase in 

workloads respectively +21% and +14% (as opposed to the number of examinations) 

supported by a decrease in low-complexity examinations as confirmed by the increase 

of both complexity indices respectively +25% and +18%. 

This decrease in radiological activity has been related by some to multiple factors 

including the severity of the ongoing pandemic, social restrictions on population 

movement, patients' fears/concerns about leaving their homes and entering hospital 

facilities, delays in booking external radiological examinations during the acute phase 

of the pandemic, the impact of the economic recession on healthcare costs, and the type 

of radiological examination needed [21-22].  

Certainly, this pandemic period has profoundly altered our work rhythms and 

diagnostic workflows. The economic loss of a Diagnostic Imaging department is 

evident and unavoidable especially considering the current economic parameters of 

remuneration of radiological activity. 

This is even more evident in a Radiology department, like ours, dedicated 

exclusively to patients with infectious diseases and currently engaged only with 

COVID-19 patients. 

Probably, as it has already been aired in other areas, it will be necessary to include 

correction factors in the management and economic evaluation of the patient with 

COVID-19 that not only always determines a slowdown of the normal workflow for 

the known problems of environmental isolation and equipment and sanitation but also 

determines a significant increase in operating costs of the department (23-25) 
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