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P leas e  s hare  how you defined your project. Cons ider addres s ing the ques tions  be low. (Max 500 
Words )  
Wha t was  the  identified Qua lity Gap? - Wha t was  the  im provem ent ta rge t? - Wha t was  the  tim eline  of 
the  projec t? - Who were  the  s takeholders ? - Wha t wa s  the  s takeholders ' input? - Wha t was  the  
m ethod for collecting s ta keholder input? - Wha t wa s  the  potentia l for s ignificant im pa ct to the  
ins titution? - Wha t was  the  potentia l for s ignificant im pa ct to s ocie ty? 

Long bone fractures  a re  a  common and pa inful compla int among pedia tric emergency 
department (PED) pa tients . Communica tion limita tions  due to age and delays  with IV ins ertion 
a re  known factors  contributing to delays  and under trea tment of pa in control. We a imed to 
improve ana lges ia  and decreas e time pedia tric fracture  pa tients  wait to receive ana lges ic 
medica tion a fter PED arriva l. Stakeholders  included the PED clinica l providers  (a ttendings , 
fe llows , res idents ), and pedia tric nurs ing s ta ff. We collabora ted extens ively with PED nurs ing 
leaders hip to des ign the  protocol, educa te  nurs ing/ s ta ff, and implement the project. Our goa l was  
to adminis ter ana lges ia  to >50% of pedia tric fracture  pa tients  within 45 minutes  of arriva l. 

 
 
P leas e  des cribe  how you meas ured the  problem. Cons ider addres s ing the ques tions  be low. (Max 500 
Words )  
Wha t da ta  s ources  were  us ed? - Was  a  num eric  bas e line  OUTCOME m eas ure  obta ined? - Wha t 
defined the  s am ple  s ize? - Wha t counte rba lance  m eas ures  were  identified? - Wha t num eric  bas e line  
COUNTERBALANCES were  obta ined? - Was  the  outcom e m eas ure  clinica lly re levant? - Was  the  
outcom e m eas ure  a  na tiona lly recognized m eas ure? 

We retros pectively measured the time from arriva l to the  PED until adminis tra tion of the  firs t 
ana lges ic medica tion for pa tients  with a  long bone fracture . Pa tients  were  identified by PED vis it 
Interna tiona l Sta tis tica l Clas s ifica tion of Dis eas es  and Rela ted Hea lth Problems  (ICD) codes . Pre-
intervention da ta  included pa tients  ca red for during 2019, which was  the  year prior to 
development of the  protocol. We excluded pa tients  a rriving by emergency medica l s ervices , 
expecting tha t many received ana lges ics  en route . We excluded pa tients  who did not receive 
ana lges ics  within 8 hours  of a rriva l to the  PED, as  chart review confirmed tha t mos t were  priva te-
vehicle  trans fers  from outs ide hos pita ls  who a rrived with s plints  in place and were likely to have 
received ana lges ia  prior to trans fer. Prior to intervention, we found tha t only 44% of long bone 
fracture  pa tients  received an ana lges ic medica tion within 45 minutes  of a rriva l, and median time 
to firs t ana lges ic medica tion was  51 minutes . We compared thes e  metrics  for Englis h vs . non-



Englis h s peaking pa tients , and for white  vs . non-white  pa tients  to determine whether there  were 
dis parities  and found no s ignificant differences . 

 
 
P leas e  des cribe  how you analyzed the  problem. Cons ider addres s ing the ques tions  be low. (Max 500 
Words )  
Wha t was  one  fac tor contributing to the  gap? - Were  m ultiple  fa ctors  contributing to the  gap? - Was  
a  s tructured root caus e  a na lys is  unde rta ken? - Wha t was  the  appropria te  QI m ethod or tool us ed for 
root caus e  ana lys is ? - Wa s  a  root caus e  ana lys is  pe rform ed prior to identifying potentia l s olutions ? - 
Wha t was  the  ra tiona le  for s e lecting inte rvention(s )? - Did the  projec t us e  a  QI m ethod or tool for 
s e lecting inte rvention(s )? 

We reviewed bas eline  da ta  and informally interviewed nurs ing and phys ician s ta ff about their 
obs erva tions  and experiences  to identify factors  as s ocia ted with delays  in ana lges ia  medica tion 
adminis tra tion in our PED. Analys is  of our bas eline  da ta  indica ted tha t IV medica tions  were not 
given as  promptly as  medica tions  ordered for adminis tra tion by non-IV routes . We noted tha t 
while  IV ins ertion was  perceived as  a  quick intervention, there  were  often s ignificant delays  in 
completing this  procedure . Sta ff perceived tha t an IV would eventua lly be needed for s eda tion for 
fracture  manipula tion in many cas es , and did not cons ider ordering medication to be given by 
a lterna te  routes  prior to IV ins ertion. There were a ls o delays  as s ocia ted with wait times  as  
pa tients  were  not a lways  immedia te ly roomed or eva lua ted by a  phys ician after a rriva l with a  
s us pected fracture . Intranas a l (IN) fentanyl was  not commonly us ed in the  PED prior to 
development of this  protocol. Both phys icians  and nurs es  were  not familia r with ordering it. 

 
 
P leas e  des cribe  how you improved the problem. Cons ider addres s ing the  ques tions  be low. (Max 500 
Words )  
Wha t was  the  im plem enta tion of inte rvention(s ) (da te / tim e of go live)? - Was  the  ta rge t m eas ure  re -
m eas ured a fte rwards  with com paris on graph? - Was  a  s truc tured plan for m anaging cha nge  us ed? - 
Was  the  projec t counterba lance  re -m eas ured with a  com paris on graph? - Wa s  the  counte rba lance  
adve rs e ly a ffected? - Is  the  im provem ent in ta rge t outcom e m eas ure  s hown? - Was  a  s ta tis tica l 
s ignificance  dem ons tra ted in the  outcom e m eas ure? 

Our triage nurs es  a re  the  firs t point of contact with newly a rrived pa tients , s o we developed a  
nurs e-driven protocol which empowered them to adminis ter ibuprofen to pa tients  with mild pa in 
without waiting for phys ician eva lua tion.  

We propos ed expanding the us e  of IN fentanyl for pedia tric fracture  pa tients  with 
modera te / s evere  pa in to avoid delays  as s ocia ted with IV ins ertion. IN fentanyl has  s evera l 
advantages  for pedia tric us e . It is  s a fe , fas t-acting, effective , and does  not require  an IV line . For 
pa tients  with modera te  to s evere  pa in, we ins tructed nurs ing s ta ff to notify the  phys ician and 
reques t an IN fentanyl order. Pa tients  were  moved to a  monitored bed prior to IN fentanyl 
adminis tra tion. Partnering with our nurs ing colleagues  avoided delays  as s ocia ted with s taggered 
eva lua tions  by res ident and a ttending a t our academic teaching hos pita l. We collabora ted with 
our PED nurs e  educa tor to teach nurs ing s ta ff about the  protocol. We a ls o pres ented the  protocol 
and bas eline  da ta  a t ED res ident conference and PED faculty meeting. We incorpora ted feedback 
from a ll s takeholders  prior to fina lizing the  protocol. We crea ted a  FAQ document about IN 
fentanyl for the  pedia tric ED nurs es  and dis s emina ted it by email to further educa te  our nurs ing 
partners  and proactively addres s  potentia l ques tions  and concerns . After incorpora ting feedback 
from s takeholders , we rolled out the  protocol on J une 1, 2021. We added a  weight bas ed IN 
fentanyl order tha t was  prominently loca ted in our EMR to facilita te  eas e  of ordering. We 
retros pectively compared pre- and pos t-intervention da ta  des cribing the  time from arriva l to the  



PED until adminis tra tion of the  firs t ana lges ic medica tion for pa tients  with a  long bone fracture . 
Pa tients  were  identified by PED vis it Interna tiona l Sta tis tica l Cla s s ifica tion of Dis eas es  and 
Rela ted Hea lth Problems  (ICD) codes . Pre-intervention da ta  included pa tients  ca red for during 
2019, which was  the  year prior to development of the  protocol. Pos t-intervention da ta  included 
pa tients  ca red for from 06/ 21/ 2021 through 01/ 31/ 2022. We excluded pa tients  a rriving by 
emergency medica l s ervices , expecting tha t many received ana lges ics  en route . We excluded 
pa tients  who did not receive ana lges ics  within 8 hours  of a rriva l to the  PED, as  chart review 
confirmed tha t mos t were  priva te-vehicle  trans fers  from outs ide hos pita ls  who a rrived with 
s plints  in place and were likely to have received ana lges ia  prior to trans fer.  

For s ta tis tica l comparis ons  we us ed medians  and Wilcoxon rank-s um tes ts  to compare time-to-
adminis tra tion between groups  and chi-s quare  tes ts  to compare proportions . The median time to 
ana lges ia  adminis tra tion decreas ed from 51 minutes  to 40 minutes  (p-va lue 0.0029). The 
proportion of pa tients  who received ana lges ia  in goa l time of <45 minutes  a fter a rriva l increas ed 
from 44% to 54% (p-va lue 0.0122). IN fentanyl was  given to 7% of fracture  pa tients  in the  pre-
intervention group and increas ed to 37% of pa tients  in the  pos t-intervention group. IN fentanyl 
pa tients  waited a  median time of 26 minutes  pos t-a rriva l for their medica tion, and 74% received 
the  medica tion within 45 minutes  of a rriva l. Pa tients  who received IV medica tion waited 
s ignificantly longer, a  median of 81 minutes  for IV morphine and 52 minutes  for IV fentanyl. 

 
 
P leas e  des cribe  the  control phas e of your project. Cons ider addres s ing the ques tions  be low.  
Wha t were  the  les s ons  lea rned from  the  project? - Was  there  com m unica tion to s ta keholders  of the  
s um m ary of the  project, a nd les s ons  lea rned? - Was  a  proces s  owner identified? - Did the  proces s  
owner a cknowledge  owners hip of ongoing m onitoring? - Wha t control m eas ures  were  identified? - 
Wha t was  the  rea ction pla n for deficiencies  identified in the  control m eas ure? - Was  there  a t le a s t 
one  yea r of s us ta ined m onitoring dem ons tra ted? - Was  the  projec t s ucces s fully diffus ed in s chola rly 
form  (i.e . pos te r, m anus cript, e tc)? 

PED pa tients  with long bone fractures  obta ined ana lges ic medica tion s ignificantly fas ter a fter 
implementa tion of a  protocol encouraging us e  of ibuprofen for mild pa in or IN fentanyl for 
pa tients  with modera te / s evere  pa in. The proportion of pa tients  receiving ana lges ia  within goa l 
time of <45 minutes  improved s ignificantly. When IN fentanyl was  the  firs t ana lges ic ordered, it 
was  given much fas ter compared to other ana lges ics . It was  a ls o adminis tered much more 
quickly than IV medica tions , confirming our perception tha t waiting for an IV contributes  to 
delays . Overa ll us e  of intranas a l fentanyl us e  for fracture  pa tients  increas ed markedly in our PED. 
We s o fa r have 8 months  of pos t-intervention da ta , and will continue to monitor and s eek 
opportunities  for further improvement us ing PDSA cycles . We have s hared our pos t-intervention 
da ta  with our PED nurs ing team and will continue to collabora te . This  project will be  pres ented a t 
an upcoming EM nurs ing conference, and we a ls o plan to s ubmit to a  na tiona l Emergency 
Medicine conference (we obta ined IRB approva l and ACEP 2022 s ubmis s ion is  pending). This  
project’s  s ucces s  is  la rge ly due to excellent communica tion and collabora tion between PED 
nurs es  and providers  to reach the  goa l of providing timely ana lges ia  for our fracture  pa tients . 

 

 

 


