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How to calculate a device-associated infection rate and device utilization ratio with Device-associated Module data 

Calculation of Device-associated Infection Rate
Step 1:
Decide upon the time period for your analysis.  It may be a month, a quarter, 6 months, a year, or some other period.

Step 2:
Select the patient population for analysis, e.g., the type of location or a birthweight category in a NICU.

Step 3:
Select the infections to be included in the numerator.  They must be site-specific and must have occurred in the selected patient population.  Their date of onset must be during the selected time period.

Step 4:
Determine the number of device-days which is used as the denominator of the rate.  Device-days are the total number of days of exposure to the device (central line, ventilator, or urinary catheter) by all of the patients in the selected population during the selected time period.

Example: Five patients on the first day of the month had one or more central lines in place; five on day 2; two on day 3; five on day 4; three on day 5; four on day 6; and four on day 7.  Adding the number of patients with central lines on days 1 through 7, we would have 5+5+2+5+3+4+4=28 central line-days for the first week.  If we continued for the entire month, the number of central line-days for the month is simply the sum of the daily counts.

Step 5:
Calculate the device-associated infection rate (per 1,000 device-days) using the following formula:



Device-associated Infection Rate = 



Number of device-associated infections for an infection site x 1,000



                            Number of device-days
Example: Central line-associated BSI rate per 1,000 central line-days = 




Number of central line-associated BSI x 1,000





          Number of central line-days

Calculation of Device Utilization (DU) Ratio

Steps 1,2,4:
Same as device-associated infection rates plus determine the number of patient-days which is used as the denominator of the DU ratio.  Patient-days are the total number of days that patients are in the location during the selected time period.




Example: Ten patients were in the unit on the first day of the month; 12 on day 2; 11 on day 3; 13 on day 4; 10 on day 5; 6 on day 6; and 10 on day 7; and so on.  If we counted the patients in the unit from days 1 through 7, we would add 10 + 12 + 11 + 13 + 10 + 6 + 10 for a total of 72 patient-days for the first week of the month.  If we continued for the entire month, the number of patient-days for the month is simply the sum of the daily counts.

Step 5: 

Calculate the DU ratio with the following formula:



DU Ratio =



                   Number of device-days  

         



        Number of patient-days

With the number of device-days and patient-days from the examples above, 

         


DU = 28/72 = 0.39 or 39% of patient-days were also central line-days for the first week of the month. 

Step 6:

Examine the size of the denominator for your hospital's rate or ratio.  Rates or ratios may not be good estimates of the "true" rate or ratio for your hospital if the denominator is small, i.e., <50 device-days or patient-days.  

Step 7:

Compare your hospital's location-specific rates or ratios with those found in the tables of this report.  Refer to Appendix B for interpretation of the percentiles of the rates/ratios.  

Appendix B.  Interpretation of percentiles of infection rates or device utilization ratios

Step 1:
Evaluate the rate (ratio) you have calculated for your hospital and confirm that the variables in the rate (both numerator and denominator) are identical to the rates (ratios) in the table. 

Step 2:
Examine the percentiles in each of the tables and look for the 50th percentile (or median).  At the 50th percentile, 50% of the hospitals have lower rates (ratios) than the median and 50% have higher rates (ratios).  

Step 3:
Determine if your hospital's rate (ratio) is above or below this median.    

Determining whether your hospital's rate or ratio is a HIGH outlier
Step 4:
If it is above the median, determine whether the rate (ratio) is above the 75th percentile.  At the 75th percentile, 75% of the hospitals had lower rates (ratios) and 25% of the hospital had higher rates (ratios).  

Step 5:
If the rate (ratio) is above the 75th percentile, determine whether it is above the 90th percentile.  If it is, then the rate (ratio) is an outlier which may indicate a problem.  

Determining whether your hospital's rate or ratio is a LOW outlier
Step 6:
If it is below the median, determine whether the rate (ratio) is below the 25th percentile.  At the 25th percentile, 25% of the hospitals had lower rates (ratios) and 75% of the hospitals had higher rates (ratios).  

Step 7:
If the rate (ratio) is below the 25th percentile, determine whether it is below the 10th percentile.  If the rate is, then it is a low outlier which may be due to underreporting of infections.  If the ratio is below the 10th percentile, it is a low outlier and may be due to infrequent and/or short duration of device use.  

Note: Device-associated infection rates and device utilization ratios should be examined together so that preventive measures may be appropriately targeted.  For example, you find that the ventilator-associated pneumonia rate for a certain type of ICU is consistently above the 90th percentile and the ventilator utilization ratio is routinely between the 75th and 90th percentile.  Since the ventilator is a significant risk factor for pneumonia, you may want to limit the duration of ventilation whenever possible (i.e., decrease unnecessary use) while at the same time optimize infection prevention strategies in patients for which ventilator use is required.
