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A Statistical Nightmare: 
The Denominator Reigns Supreme.

“In Neonatology, the denominator reigns 
VXSUHPH��+RZ�GRHV�WKLV�QXPEHU�WKDW�
VLWV�EHORZ�WKH�QXPHUDWRU�EHFRPH�VR�
powerful?”

“The amount of additional nursing and 
SKDUPDF\�WLPH�UHTXLUHG�WR�¿OO�WKHVH�
doses is staggering, not to mention 
the cost. By failing to recognize the 
denominator, it is easy to come to the 
wrong conclusion.”

I remember learning about the denominator in elementary school. 
It was that divisive dividend that spoiled a perfectly good whole 
number and fractionated what had been previously a perfectly 
ORJLFDO�¿HOG�RI�PDWKHPDWLFV�� ,� UHFRYHUHG�TXLFNO\� IURP�P\�GLVDS-
pointment and came to respect the power of these numbers. In 
Neonatology, the denominator reigns supreme. How does this 
number that sits below the numerator become so powerful?

Let’s start with something easy. We have two delivery services at 

two hospitals. One delivery service has a cesarean section rate 
of 20% one month; the other, 40%. Immediately, it is apparent 
that one hospital has a rate that is twice that of the other hospital. 
This rate is much higher than guidance on the appropriate cesar-
HDQ�VHFWLRQ�XWLOL]DWLRQ�UDWH��:KDW�FRXOG�DFFRXQW�IRU�WKH�GLႇHUHQFH�
between the two hospitals? Before we go down the road of look-
ing at prematurity rate, the proportion of high-risk referrals, and 
utilization of perinatology consultation, we need to know the de-
QRPLQDWRU��,Q�WKLV�FDVH��ERWK�KRVSLWDOV�RQO\�GHOLYHU\�¿YH�SDWLHQWV�
SHU�PRQWK��7KH�GLႇHUHQFH�EHWZHHQ�WKH�WZR�KRVSLWDOV�LV�RQO\�RQH�
cesarean section per month (i.e., one versus two). 

0RVW�VLWXDWLRQV�DUH�PRUH�FKDOOHQJLQJ��6XSSRVH�ZH�WDNH�WZR�¿FWL-
tious Neonatal Intensive Care Units. Both are level 3b or greater 
NICU’s. Both have a delivery service of 500 births per month, 
similar demographics, and a commitment to a quality process. 
In this vignette, each of NICU’s admits 100 babies each month. 
,Q�WKH�¿UVW�XQLW������RI�WKH�EDELHV�ZKR�DUH�VWDUWHG�RQ�DQWLELRWLFV�
receive 48 hours of therapy; 10% receive a full seven days. In 
the second unit, 10% of the babies who are started on antibiotics 
receive 48 hours of therapy; 90% receive a full seven days. In the 
¿UVW�XQLW�� WKH�DYHUDJH�GXUDWLRQ�RI�DQWLELRWLF�XVH�IROORZLQJ�DGPLV-
sion is only 2.5 days; in the second unit, the average duration is 
6.5 days. None of the babies in either unit have a positive blood 
culture. Which unit practices better antibiotic stewardship?  Most 
ZLOO� LPPHGLDWHO\�FKRRVH� WKH�¿UVW�XQLW��7KH�QXPEHUV�DUH� MXVW� WRR�
compelling, but there is more information that one needs to know 
before answering the question.

:KDW�LV�WKH�GHQRPLQDWRU"�$W�¿UVW�EOXVK��LW�DSSHDUV�WKDW�WKH�QXP-
ber is 500, but this is not the number of patients that are admit-
ted to each NICU. 500 is the number of babies delivered each 
month at each hospital. The admissions to the NICU are 100 per 

Mitchell Goldstein, MD month. Is this the elusive denominator? No, we are not interested 
in the number of babies who were admitted to the NICU. Where 
is the denominator hiding?  The denominator is the number of 
babies who are started on antibiotics when they are admitted to 
WKH�1,&8��,Q�WKH�¿UVW�1,&8��DOO�����EDELHV�ZKR�DUH�DGPLWWHG�WR�WKH�
NICU receive antibiotics. In the second NICU, of the 100 admitted, 
only 10 receive antibiotics. 

:KDW�GRHV� WKLV�GDWD�PHDQ� LQ� UHDO� WHUPV"� ,Q� WKH�¿UVW�1,&8�� WHQ�
babies receive a seven-day course of antibiotics, and 90 receive a 
48-hour course. In the second NICU, nine babies receive a seven-
day course, and one baby receives a 48-hour course. Since there 
are no positive cultures in any of the patients, it would be hard 
to argue that the second group is missing sepsis. Even though 
they treat 90% of their babies receiving antibiotics for a complete 
course of seven days, they treat fewer patients with a complete 
course of antibiotics. Most quality metrics would rank the second 
unit dead last in antibiotic stewardship. However, if one looks at 
DQWLELRWLF�XVDJH�DORQH��WKH�¿UVW�XQLW�XVHV�����GRVHV�RI�DQWLELRWLFV�
SHU�PRQWK�YHUVXV����IRU� WKH�VHFRQG�XQLW��7KLV�GLႇHUHQFH�RI�����
doses per month means 15 doses per day. The amount of ad-
GLWLRQDO� QXUVLQJ� DQG� SKDUPDF\� WLPH� UHTXLUHG� WR� ¿OO� WKHVH� GRVHV�
is staggering, not to mention the cost. By failing to recognize the 
denominator, it is easy to come to the wrong conclusion.

Moreover, we are not considering the babies that never make it 
to the NICU. If the second unit evaluated 20 or 30 patients in the 
well-baby area who were never admitted to the NICU, they would 
not “receive credit” for avoiding antibiotic use. To improve their 
“statistics”, the second NICU would need to start treating all of 
their babies with antibiotics on admission to the NICU. Perhaps 
admitting those babies who would never have otherwise been ad-
mitted for 48 hours of antibiotics will make the second unit com-
SHWLWLYH�ZLWK�WKH�¿UVW�XQLW��8VLQJ�WKLV��ORJLFDO��DSSURDFK��WKH�VHFRQG�
unit would look better on the quality care matrix. This quality mea-
sure may lead to good statistics, but it is bad medicine.

'LVFORVXUH��:H�KDYH�QR�¿QDQFLDO�GLVFORVXUHV�RU�FRPSHWLQJ�LQWHUHVW

NT

Peer Reviewed

NEONATOLOGY TODAY is interested in publishing manuscripts from Neonatologists, 
Fellows, NNPs and those involved in caring for neonates on case studies, research results, 

hospital news, meeting announcements, and other pertinent topics. 
Please submit your manuscript to: LomaLindaPublishingCompany@gmail.com



35NEONATOLOGY TODAY�www.NeonatologyToday.net�January 2019

 

Mitchell Goldstein, MD
Professor of Pediatrics
Loma Linda University School of Medicine
Division of Neonatology
Department of Pediatrics
mgoldstein@llu.edu


