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,Q� WKH�¿UVW� IHZ�ZHHNV��SUHWHUP� LQIDQWV� LQ� WKH�QHRQDWDO� LQWHQVLYH�
FDUH� XQLW� �1,&8�� DFFXPXODWH� D� GH¿FLW� LQ� FDORULHV� DQG� SURWHLQ�
contributing to infant malnutrition. (1) There are pathophysiologic 
UHDVRQV� IRU� WKLV� GH¿FLW�� LQFOXGLQJ� HDUO\� LQWROHUDQFH� WR� ÀXLG� DQG�
macronutrients. (2) Variation in nutrition delivery across neonatal 
intensive care units (NICU), however, also exists and is associated 
with poor postnatal growth even after adjusting for co-morbid 
conditions. (3) This variation suggests that the structure of the 
KHDOWKFDUH�V\VWHP�DOVR�FRQWULEXWHV�WR�WKHVH�GH¿FLWV��2QH�VRXUFH�
of structural variation includes the data available to clinicians to 
monitor nutrition delivery in infants.   

There is a low prevalence of clinical decision support (CDS), or 
clinical support tools, to calculate nutrition intake for critically ill 
infants across the Children’s Hospital Neonatal Consortium, a 
collection of 34 US and Canadian children’s hospital NICUs.
(4) Clinicians still rely on manual calculations to retrospectively 
determine the quantity of calories and macronutrients (e.g., 
protein) that an infant received in the past. Of the NICUs that 
had CDS to calculate these values, few were automated and 
most required additional work from the clinician. In some cases, 
clinicians transcribed data from the intake and output report of the 
electronic health record (EHR) into another section of the EHR. 

Clinicians also lacked comprehensive CDS to prospectively 
determine the nutrition intake that an infant would be projected to 
receive in the future based on current orders. Though many NICUs 
had reports to summarize projected caloric and macronutrient 
intake from parenteral nutrition orders, there were few examples of 
CDS to calculate these values from enteral feeding orders. (4) This 
may be because feeding orders rely on logic that is not discretely 
FDSWXUHG�E\�WKH�(+5��)RU�H[DPSOH��LQ�VLWXDWLRQV�ZKHUH�DQ�LQIDQW�LV�
permitted to receive either breast milk or formula, clinicians would 
RUGHU� ERWK� ³��P/� RI� EUHDVW�PLON� HYHU\� WKUHH� KRXUV´� DQG� ³��P/�
RI� IRUPXOD� HYHU\� WKUHH� KRXUV�´� /RJLFDOO\�� WKLV� LV� LQWHUSUHWHG� E\�
FOLQLFLDQV�DV�³25´�WKRXJK�PD\�DSSHDU�WR�WKH�(+5�DV�³$1'�´

Though the calculations for caloric and macronutrient intake do 

not require calculus, they are error-prone. In a study of pediatric 
burn patients, clinicians produced fewer errors when electronic 
PHWKRGV�ZHUH�XVHG�WR�FDOFXODWH�WKH�YROXPH�RI�ÀXLG�UHVXVFLWDWLRQ�
compared to manual calculations. (5) Calculation by hand resulted 
LQ�VPDOO�DQG�ODUJH�HUURUV� LQ�D�KDOI�DQG�D�¿IWK�RI� WKH�FDOFXODWLRQV��
UHVSHFWLYHO\��,Q�DGGLWLRQ��VXFK�GHWHUPLQDWLRQV�VXႇHU�IURP�D�ODFN�RI�
standardization in clinical practice regarding approaches to using 
variables critical to these calculations. In the survey of 34 NICUs, 
GRVLQJ�ZHLJKW�ZDV�XVHG�WR�FDOFXODWH�ÀXLG�LQWDNH�LQ�����RI�1,&8V�
versus daily weight in the other 60% of NICUs.(4)

Another risk of relying on manual calculations in a busy NICU is that 
the calculations may not be performed, leaving clinicians to focus 
RQ�GDWD�WKDW�DUH�UHDGLO\�DYDLODEOH��DERYH�DOO�ÀXLG��,W�LV�QRW�VXUSULVLQJ�
WKDW� WKHUH�DUH�PRUH�&'6�WR�UHWURVSHFWLYHO\�FDOFXODWH�ÀXLG� LQWDNH�
because these calculations are simpler than calculating caloric or 
macronutrient intake. (4) Therefore, clinicians may heuristically 
XVH� ÀXLG� LQWDNH� WR� DSSUR[LPDWH� QXWULWLRQ� LQWDNH�� 7KLV� VWUDWHJ\�
may work well for infants exclusively receiving enteral nutrition; 
however, it may result in inadequate nutrition delivery in two 
scenarios. During the transition phase of nutrition, when enteral 
feeds are increased, and parenteral nutrition is decreased, the 
UHODWLRQVKLS�EHWZHHQ�WKH�LQWDNH�RI�ÀXLG�DQG�QXWULWLRQ�LV�QRW�FRQVWDQW��
$GYDQFLQJ�HQWHUDO� IHHGV�ZKLOH�NHHSLQJ� WRWDO�ÀXLGV�FRQVWDQW�PD\�
result in inconsistent nutrition delivery. A decline in protein intake 
has been demonstrated in infants during this transition phase. (6) 
)XUWKHUPRUH��ZKHQ� FOLQLFLDQV� HPSOR\� ÀXLG� UHVWULFWLRQ� LQ� FULWLFDOO\�
ill infants without immediate feedback of implications on nutrition, 
WKH\�PD\�EH�VXVFHSWLEOH� WR�DYDLODELOLW\�ELDV�� ����7KH� ULVN�EHQH¿W�
UDWLR�RI�ÀXLG�UHVWULFWLRQ�PD\�DSSHDU�PRUH�IDYRUDEOH�LI�WKHUH�LV�QR�
UHDGLO\� DYDLODEOH� GDWD� RQ� QXWULWLRQ�� 7KHUHIRUH�� D� ÀXLG� UHVWULFWLRQ�
may inadvertently result in nutrient restriction. 

Whether the absence of nutrition data contributes to the decline 
in protein delivery during the transition phase or clinicians in 
WKH�1,&8�DUH�VXVFHSWLEOH� WR�DYDLODELOLW\�ELDV�ZLWK�ÀXLG�UHVWULFWLRQ�
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³2I�WKH�1,&8V�WKDW�KDG�&'6�WR�FDOFXODWH�
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the clinician. In some cases, clinicians 
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remains to be proven. Regardless, clinicians’ time would be better 
spent assessing how various orders balance adequate nutrition 
ZKLOH�PLQLPL]LQJ�FHQWUDO�OLQH�GD\V�RU�DGGUHVVLQJ�D�ÀXLG�VHQVLWLYH�
cardiopulmonary status. Comprehensive, automated, and real-
time CDS to prospectively summarize projected nutrition intake 
would support clinicians in managing this balance by providing 
an opportunity to revise orders that would otherwise deliver 
inadequate nutrition. 

7KH�LPPHGLDWH�DQG�WDQJLEOH�EHQH¿WV�RI�LQFUHDVHG�DQG�HQKDQFHG�
CDS for nutrition intake may be realized through its support of 
quality improvement initiatives directed at growth and nutrition 
in the NICU. Initiatives may be directed at improving the nutrient 
FRQWHQW�RI�RUGHUV�DQG�HQVXULQJ�WKDW�RUGHUV�DUH�H[HFXWHG�HႇHFWLYHO\��
7KH� EHQH¿WV� RI� WKH� (+5� VKRXOG� LQFOXGH� DVVLVWLQJ� WKH� FOLQLFLDQ�
with the management of patient data; however, current CDS that 
require recopying data are an example of the clinician working for 
the EHR rather than the EHR working for the clinician. Delivering 
adequate nutrition and optimizing the growth of critically ill infants 
is a goal for every clinician in the NICU. Therefore, the data should 
exist to support these goals. We should measure what we value 
rather than value what we measure.
 
 5HIHUHQFHV
���� (PEOHWRQ�1(��3DQJ�1��&RRNH�5-��3RVWQDWDO�PDOQXWULWLRQ�DQG�

JURZWK� UHWDUGDWLRQ�� DQ� LQHYLWDEOH� FRQVHTXHQFH� RI� FXUUHQW�
UHFRPPHQGDWLRQV� LQ� SUHWHUP� LQIDQWV"�3HGLDWULFV� >,QWHUQHW@��
����� )HE� �� >FLWHG� ����� -XO� �@�����������±��� $YDLODEOH�
IURP�� KWWS���SHGLDWULFV�DDSSXEOLFDWLRQV�RUJ�FJL�GRL���������
SHGV����������

���� %HOO� ()�� $FDUUHJXL� 0-�� 5HVWULFWHG� YHUVXV� OLEHUDO� ZDWHU�
LQWDNH� IRU� SUHYHQWLQJ� PRUELGLW\� DQG� PRUWDOLW\� LQ� SUHWHUP�
LQIDQWV�� &RFKUDQH� 'DWDEDVH� 6\VW� 5HY� >,QWHUQHW@��
�����������&'��������$YDLODEOH�IURP��KWWS���ZZZ�QFEL�QOP�
QLK�JRY�SXEPHG���������

���� 2OVHQ�,(��5LFKDUGVRQ�'.��6FKPLG�&+��$XVPDQ�/0��'Z\HU�
-7��,QWHUVLWH�GL௺HUHQFHV�LQ�ZHLJKW�JURZWK�YHORFLW\�RI�H[WUHPHO\�
SUHPDWXUH�LQIDQWV��3HGLDWULFV������������������±����

���� )DOFLJOLD� *+�� 0XUWK\� .�� +ROO� -/�� 3DODF� +/�� :RRGV� '0��
5RELQVRQ�'7��/RZ�SUHYDOHQFH�RI�FOLQLFDO�GHFLVLRQ�VXSSRUW�WR�
FDOFXODWH�FDORULF�DQG�ÀXLG�LQWDNH�IRU�LQIDQWV�LQ�WKH�QHRQDWDO�
LQWHQVLYH� FDUH� XQLW�� -� 3HULQDWRO� >,QWHUQHW@�� ����� 'HF� ���
$YDLODEOH� IURP�� KWWS���G[�GRL�RUJ���������V����������
�����]

���� 'LQJOH\� -�� &URPH\� &�� %RGJHU� 2�� :LOOLDPV� '�� (YDOXDWLRQ�
RI� �� QRYHO� GHYLFHV� IRU� FDOFXODWLRQ� RI� ÀXLG� UHTXLUHPHQWV� LQ�
SHGLDWULF�EXUQV��$QQ�3ODVW�6XUJ����������������±����

���� 0LOOHU� 0�� 9DLG\D� 5�� 5DVWRJL� '�� %KXWDGD� $�� 5DVWRJL� 6��
)URP� SDUHQWHUDO� WR� HQWHUDO� QXWULWLRQ�� D� QXWULWLRQ�EDVHG�
DSSURDFK�IRU�HYDOXDWLQJ�SRVWQDWDO�JURZWK�IDLOXUH�LQ�SUHWHUP�
LQIDQWV�� -3(1� -� 3DUHQWHU� (QWHUDO� 1XWU� >,QWHUQHW@�� �����

0D\����������±����$YDLODEOH� IURP�� KWWS���MRXUQDOV�VDJHSXE�
FRP�GRL�������������������������

���� .DKQHPDQ�'��&K������7KH�6FLHQFH�RI�$YDLODELOLW\��&K������
$YDLODELOLW\��(PRWLRQ��DQG�5LVN��,Q��7KLQNLQJ��)DVW��DQG�6ORZ��
)DUUDU��6WUDXV��DQG�*LURX[��������

7KH�DXWKRUV�KDYH�QR�FRQÀLFWV�WR�GLVFORVH

NT

THE 
BRETT TASHMAN 
FOUNUA �lU 

The Brett Tashman Foundation is a 501©(3) public charity. The mission of the 
Foundation is to find a cure for Desmoplastic Small Cell Round Tumors 
(DSRCT). DSRCT is an aggressive pediatric cancer for which there is no cure 
and no standard treatment. 100 percent of your gift will be used for research. 
There is no paid staff. To make your gift or for more information, go to
³TheBrettTashmanFoundation.orJ��or phone (909) 981-1530.

 

'DQLHO�7��5RELQVRQ��0'��06&,
$VVRFLDWH�3URIHVVRU�RI�3HGLDWULFV��1HRQDWRORJ\�
'HSDUWPHQW�RI�3HGLDWULFV��
)HLQEHUJ�6FKRRO�RI�0HGLFLQH��
1RUWKZHVWHUQ�8QLYHUVLW\
$QQ�	�5REHUW�+��/XULH�&KLOGUHQ
V�+RVSLWDO�RI�&KLFDJR
&KLFDJR��,/

&RUUHVSRQGLQJ�$XWKRU
 

*XVWDYH�+��)DOFLJOLD��0'��06&,��06+46
$VVLVWDQW�3URIHVVRU�RI�3HGLDWULFV��1HRQDWRORJ\�
'HSDUWPHQW�RI�3HGLDWULFV
)HLQEHUJ�6FKRRO�RI�0HGLFLQH
1RUWKZHVWHUQ�8QLYHUVLW\
$QQ�	�5REHUW�+��/XULH�&KLOGUHQ
V�+RVSLWDO�RI�&KLFDJR
&KLFDJR��,/
(PDLO��)DOFLJOLD��*XVWDYH��*)DOFLJOLD#OXULHFKLOGUHQV�RUJ>


