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ABSTRACT 

Magnetic Resonance Imaging is an important imaging technique utilized in hospitals. A prospective 

study over a period of six months was carried out at SKIMS to calculate the breakeven volume of MRI 

scans at a tertiary care teaching hospital. The cost were considered under fixed costs and variable costs 

incurred per MRI scan. The breakeven point was calculated to be 2481.4 units. This means that in 

order to make profit out of MRI facility, the hospital needs an average utilization of approximately 

413.5 scans per month. However, during the study period total MRI scans done were 1282 meaning 

average of 213.4 scans per month. 
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INTRODUCTION: 

The development has caused an increase in individual 

and hospital care cost. Hospital represents a sizeable 

investment of resources, as it is a service 

organization. The cost of providing hospital care is 

increasing with alarming speed. The professionals 

want more and more sophisticated tests and 

procedures. The users want the cost to be reduced. 

With the present economic situation in India, most of 

the members cannot afford the high cost 

technologies.
1
 

Health care institution and their administration is 

paying close attention to the management of 

technology in radio diagnosis because radio imaging 

department is an important department of hospitals, 

contributing directly to patient care and providing 

diagnostic support. 
2 

Imaging equipment is very complex and now it has 

assumed great significance in the past two decades. 
3
 

In an era of cost intensive medical care, every 

equipment being installed in health institution need to 

be meticulously and properly utilized and they should 

be evaluated for economic feasibility. One of the 

most important tools for this is Break Even Analysis 

(BEA), also called as Cost-Volume-Profit (CVP) 

Analysis. It is a study of revenue, expenses and 

income. It is a method used to forecast whether a 

specific business activity or a group of activities will 

be profitable. 

BEA is an analysis of proposal procurement and 

facilitation to compare the potential cost of 

establishing a second source with the potential saving 

due to competitive pressure from the source. A BEA 

analysis estimates every possible expense that varies 

with product. Unless that is done, an activity that 

appears sound and profitable may really be losing 

money for the organization. 
4
 

Break Even Point is the point at which revenue from 

sales exactly equal total incurred cost i.e.  

 

Revenue= Variable Cost + Fixed Cost 

When a hospital operates at a break even, it cuts 

down sources of the fixed expenses and therefore 

breakeven for a particular month could be less than 

what is indicated on the basis of expenses for a year. 
5
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METHODS:                                                                  
A prospective study for a period of

carried out in Radio-diagnosis department of Sheri 

Kashmir Institute of Medical Sciences

(India).                                                                

Breakeven analysis of MRI equipment was done and 

the volume of tests at which breakeven point is 

achieved was calculated by:

( )     
FC

Break Even Point Q
SP VC

=

−

               

Where, FC is Fixed Cost, SP is selling Price per 

unit, VC is Variable Cost per uni

RESULTS:                                                             
Fixed Cost (FC) was noted as: 

1. Depreciation cost of machine: The purchase cost of 

machine as mentioned in log book and supply order 

was taken from purchase section of Sher

Institute of Medical Sciences, Srinagar (India)

of equipment when installed in 2007 was Rupees 

58,552,000 (USD 1097301.34). Using straight line 

diminishing method, the deprecation cost of 

equipment for the study period was worked out as 

Rupees 237, 1356 (USD 44440.07).

2. Comprehensive maintenance contract which includes 

change of helium for the study period was Rupees 

1,849,998 (USD 34670.12) 

3. Labour cost includes the salaries of staff working in 
MRI section of radio-diagnosis department and total 

labour cost for the study period was Rupees 759960 

(USD 14242.12). The details were taken from 

Management Information System of Sher

Institute of Medical Sciences. 

4. Building cost: The rental value for the study period 
was Rupees 180000 (USD 3373.31)

Table 1: Fixed cost head 

S. 

No. 

 

Cost Head 
Total 

Cost

1 
Depreciation cost  of 

machine 
2371356

2 
Comprehensive 

Maintenance contract 
1849998

3 Labour cost 759960

4 Building cost 180000

Total 
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SP VC
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it.  

                                                             

Depreciation cost of machine: The purchase cost of 

machine as mentioned in log book and supply order 

purchase section of Sher-i-Kashmir 

, Srinagar (India). Cost 

of equipment when installed in 2007 was Rupees 

58,552,000 (USD 1097301.34). Using straight line 

diminishing method, the deprecation cost of 

iod was worked out as 

Rupees 237, 1356 (USD 44440.07). 

Comprehensive maintenance contract which includes 

change of helium for the study period was Rupees 

Labour cost includes the salaries of staff working in 

agnosis department and total 

labour cost for the study period was Rupees 759960 

(USD 14242.12). The details were taken from 

Management Information System of Sher-i-Kashmir 

Building cost: The rental value for the study period 

was Rupees 180000 (USD 3373.31) 

Total 

Cost 

Total Cost 

per Scan 

2371356 1849.73 

1849998 1443.05 

759960 592.79 

180000 140.4 

 
4025.9 

 

Variable cost (V) was as follows:

a.  Material cost includes films and stationary. The 
total material cost for the study period was 

Rupees 319,226 (USD 5982.49)

b. Electricity cost for the study period was Rupees 

217,740 (USD 4080.58). The cost was calculated 

on the basis of actual electric load of the 

electrical gadgets as specified by the 

manufacturer. Total cost was calculated with the 

help of electrical engineering department of 

Sher-i-Kashmir Institute of Medical Sciences.

c. Cost on water consumption for the study period 
was Rupees 1,842 (USD 34.75).

Table 2: Variable costs 

Cost Head Total Cost

Material cost 319229

Electricity cost 217740

Water cost 1842

Total 

 

Figure 1: The distribution of cost.

RESULT:                                              

Total fixed cost (F) for the study period was Rupees 

51, 61,314. (USD 96726.27).

for the study period was Rupees 538808. (USD 

10097.60) 

Therefore, variable cost/unit =

420.28 (USD 7.87) 

Selling price per MRI = Rupees 2500

95.50%

Distribution of Costs

Variable Cost
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Material cost includes films and stationary. The 

total material cost for the study period was 

Rupees 319,226 (USD 5982.49) 

Electricity cost for the study period was Rupees 

.58). The cost was calculated 

on the basis of actual electric load of the 

electrical gadgets as specified by the 

manufacturer. Total cost was calculated with the 

help of electrical engineering department of 

Kashmir Institute of Medical Sciences. 

t on water consumption for the study period 

was Rupees 1,842 (USD 34.75). 

Total Cost Total Cost per Scan 

319229 249 

217740 169.84 

1842 1.43 

 420.2 

he distribution of cost. 

 

                                              

Total fixed cost (F) for the study period was Rupees 

.  Total variable cost (V) 

for the study period was Rupees 538808. (USD 

Therefore, variable cost/unit =
������

����
= Rupees 

Selling price per MRI = Rupees 2500 (USD 46.85) 

9.45%

Distribution of Costs

Fixed Cost
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Hence, Break Even Point will be: 

5161314
  2481.4

2500 420

FC

SP V
Q

C
= = =

− −

 

Table3: Total cost incurred and revenue 

generated at different levels of activity 

No. of 

Scans 

Fixed 

Cost 

Variable 

Cost 

Total 

Cost(F+V) 
Revenue 

300 5161314 126000 5287314 75000 

600 5161314 252000 5413314 1500000 

900 5161314 288000 5449314 2250000 

1200 5161314 504000 5665314 3000000 

1500 5161314 630000 5791314 3750000 

1800 5161314 756000 5917314 4500000 

2100 5161314 882000 6043314 5250000 

2400 5161314 1008000 6169314 6000000 

2481.4 5161314 1042188 6203502.4 6203502.4 

2700 5161314 1584000 6744314 6750000 

DISCUSSION:  

Imaging cost have been one of the fastest growing 

segments in the health care and only center with high 

volume and well controlled cost can survive. Break 

even modeling is an important tool for testing pricing 

models (fee for service) to determine how to remain 

profitable. The breakeven point in our study was 

2481.4 units. This means in order to make profit out 

of MRI facility, the hospital needs an average 

utilization of 413.5 scans per month. As per our study 

the MRI facility utilization is 213.4 scans per month. 

This means income generated by MRI imaging falls 

below the breakeven point. In order to achieve 

breakeven point the volume of MRI investigations 

has to be increased. If we compare the results of our 

study with one undertaken by Satyashanker et al. the 

fixed cost was 3046 (USD 57.08) per scan and 

variable cost was Rupees 2293 per scan (USD 42.97). 

The break even volume is 1615.10 MRI scan. 
6
 

In our study the fixed cost was 4025.9 (USD 75.44) 

per scan and the variable cost is 420.28 per scan 

(USD 7.87). 

The variance in variable cost between two studies is 

due to cost incurred on contrast media in study 

conducted by Satyashanker et al
6
 and in our study the 

cost of contrast media was not included. 

CONCLUSION: 
The breakeven point in the above discussion is 

2481.4 indicating that in order to make profit out of 

MRI facility average utilization of 414.33 scans per 

month is needed. However, during the study period, 

the total number of MRI scans done was 1282, 

meaning average of 213.4 scans per month. So we 

conclude with this observation that number of scans 

done per month are below breakeven point. In order 

to achieve the breakeven point and to make profit out 

of MRI facility number of MRI investigations need to 

be increased. So it is suggested that number of 

working hours of the MRI machine should be 

increased to cover the deficit of 200.67 scans per 

month. 
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