
Implementa tion of a  Qua lita tive Serum Pregnancy Tes t to Addres s  Gender Dis parities  
in the ED 

 

Category of s ubmis s ion (s e lect as  many as  apply):  

Reducing Dis parities  

 

IOM Domains  that this  project addres s es  (s elect as  many as  apply)  

Safety 

Pa tient Centered 

Equitable  

 

 

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? 

The initia l impetus  for this  qua lity improvem ent project was  bas ed on anecdota l obs erva tions  tha t 

there were delays  in CT im aging for women of childbea ring age (WCBA) in our Emergency Depa rtm ent 

(ED). An initia l retros pective chart review comparing CT turn-around-tim e (TAT) and ED length-of-s tay 

(LOS) in WCBA and s imila rly m a tched men was  performed. This  s tudy dem ons tra ted s ignificantly 

longer CT TAT and ED LOS in WCBA compared to s im ila rly aged men. A regres s ion ana lys is  s howed a  

corre la tion between tim e to pregnancy s creening res ult and CT TAT (Figure 1). Therefore , it was  

hypothes ized tha t the gender dis parities  in CT TAT and ED LOS de lays  were , a t leas t in part, re la ted to 

neces s a ry pregnancy tes ting for WCBA. We perform ed an initia l qua lity improvement project (from 

March 2018 to J anua ry 2019) a imed a t improving CT TAT and ED LOS through implementa tion of a  

s tanda rdized qua lita tive urine pregnancy s creening proces s  in ED triage. The proces s  did not yield 

clinica lly s ignificant res ults  and was  not deemed s us ta inable due to ED s ta ffing is s ues .  

 

We then ga ined ins titutiona l approva l to implement a  s erum qualita tive hcg tes t. We hypothes ized tha t 

us e of this  tes t would decreas e de lays  as s ocia ted with pregnancy s creening, as  it could be s ent 

a longs ide other s erum tes ts  tha t a re  often neces s a ry prior to CT imaging (s uch as  crea tinine level). 

The es tima ted res ult time, per labora tory leaders hip, was  s imila r to (if not s horter than) other s erum 



labs  (s uch as  crea tinine leve l). Timeline for go-live of the new s erum qua lita tive  tes t was  March 2020, 

a fter which da ta  was  ga thered.  

 

Stakeholders  for this  proces s  included ED phys icians , nurs es , as s is tants , and radiology technicians , 

as  well as  s ta ff and leaders hip from the labora tory, ED, and hos pita l opera tions . The problem and 

propos ed intervention were expla ined to each of thes e s takeholders . Stakeholder input and feedback 

were applied to the proces s  prior to im plementa tion. For ins tance , labora tory leaders hip expres s ed 

concern about rapid implementa tion and qua lity control prior to defining a  s treamlined proces s  in the 

labora tory; for this  reas on, the proces s  was  implemented on exis ting s amples  in the labora tory prior to 

roll-out for officia l us e by ED s ta ff. Additiona l s takeholders  included pa tients  and their advoca tes . 

Though this  proces s  involved minim al change for pa tients , pa tients  were informed of tes ting a t time 

of blood draw.  

 

There was  s trong potentia l for s ignificant impact to the ins titution and s ocie ty in addres s ing the 

docum ented gender dis pa rities  in our ED. For the ins titution, there were potentia l implica tions  for 

cos t-s avings , a s  the new tes t was  les s  expens ive than the prior urine s creening tes t. Additiona lly, 

there is  res ource- and cos t-s avings  a s s ocia ted with preventing de lays  in ca re and length-of-s tay. 

Las tly, there was  a ls o s trong potentia l for s ignificant impact on s ociety by providing m ore equitable  

and s afer ca re in addition to reducing de lays  and length-of-s tay. 

 

 

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? 

Data  were obta ined from the ins titution’s  Enterpris e  Data  Warehous e. Specifica lly, the ins titution is  a  

la rge , urban, academic Level 1 Traum a Center tha t de livers  ca re to over 100,000 prim arily adult 

pa tients  annually in its  ED. Meas ures  tha t were clinica lly re levant and/ or a  na tiona lly recognized 

meas ure were us ed. Prim ary outcome m eas ures  included CT turn-around-tim e, defined as  tim e from 

CT order to CT acquis ition, and ED length of s tay, defined a s  time from ED a rriva l to departure , and the 

difference between women of childbea ring age and s im ila rly aged men for each of thes e m eas ures . 

The s econdary outcome m eas ure was  the percentage of wom en of childbea ring age with pregnancy 

s creening perform ed in the ED. Bas eline da ta  were collected from March 2018 to J anua ry 2019. All 

pa tients  aged 12-50 years  who underwent CT ches t and/ or abdom en/ pe lvis  were included in the 



prim ary a im ana lys is , as  wom en within this  age range a re required to have a  nega tive pregnancy tes t 

prior to thes e s cans  unles s  exemption criteria  a re  m et. Pa tients  were excluded if deemed Left Without 

Being Seen or ED Dis mis s ed-Never Arrived, if CT order was  placed a fter CT comple tion or a fte r the 

pa tient depa rted the ED, or if the CT was  completed a fte r the pa tient departed the ED. In addition, a  

s econd popula tion cons is ting of a ll wom en aged 12-50 pres enting to the ED was  us ed for s econdary 

a im ana lys is  of overa ll pregnancy s creening ra tes . The project was  deemed non-hum an s ubjects  

res ea rch by the Ins titutiona l Review Board.  

 

A tota l of 5215 pa tients  were included in the ana lys is  of bas e line da ta . Bas eline da ta , a s  dis cus s ed 

above , s howed s ta tis tica lly s ignificant gender dis parities  in CT TAT and ED LOS. CT turn-around-tim e 

for wom en of childbea ring age was  19 minutes  longer than for s im ila rly aged m en (p<0.001). ED 

length of s tay was  27 minutes  longer for wom en of childbea ring age compared to s im ila rly aged m en 

a t bas e line (p=0.01). Bas e line pregnancy tes ting ra te  was  51.3%, s howing s ignificant opportunity for 

improvement. In tota l, this  bas e line da ta  s howed there is  gender dis parity in CT turn-a round-time and 

ED LOS in our ED, highlighting an important a rea  for improvement to prom ote equitable  care. 

 

 

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 )? 

Pre-intervention da ta  dem ons tra te  s ta tis tica lly s ignificant gender dis pa rities  in CT turn-around-tim e 

and ED length of s tay. We s us pected tha t thes e dis parities  were re la ted to de lays  in pregnancy tes ting, 

as  this  is  the only additiona l requirement prior to CT imaging for wom en of childbea ring age 

compared to s im ila rly aged men. Additiona lly, we perform ed a  regres s ion ana lys is  of time to 

pregnancy s creening tes t res ult (defined on the X-axis  as  “Arriva l to Firs t HCG Res ult (min), or the tim e 

from pa tient a rriva l time to the firs t hcg res ult) vs  CT TAT. This  s howed a  correla tion be tween time to 

pregnancy s creening res ult and CT TAT (Figure 1). Therefore , it was  hypothes ized tha t the gender 

dis parities  in CT TAT and ED LOS delays  were, a t lea s t in pa rt, re la ted to neces s ary pregnancy tes ting 

for WCBA. We a ls o cons idered tha t delays  in CT turn-around-tim e for wom en of childbea ring age were 

due to concurrent pelvic exams  or s imultaneous  pe lvic ultras ound tes ting. However, it is  the culture of 

our ED to comple te  the full phys ica l exam before ordering an im aging s tudy and to order one im aging 

s tudy a t a  time, s o it is  unlikely tha t a  CT im aging would be delayed due to an ongoing pe lvic exam or 

ultra s ound s tudy. Crea tinine res ult tim e, defined a s  time from crea tinine order placement to res ult, 



was  ana lyzed as  a  potentia l confounder, as  this  is  the only other tes t res ult required before CTs  with 

intravenous  contra s t. Crea tinine res ult tim e was  not s ignificantly diffe rent be tween groups . It is  a ls o 

pos s ible , however, tha t additiona l factors  tha t we did not or were not able  to m eas ure , s uch as  gender 

bias es , contribute to the gender dis pa rities  we found. We a ls o performed an initia l qua lity 

improvement project (February to J uly 2019) a imed a t improving CT TAT and ED LOS through 

implem enta tion of a  s tandardized qua lita tive urine hcg pregnancy s creening proces s  in ED triage . The 

proces s  did not yie ld clinica lly s ignificant improvem ents  in prim ary and s econdary outcom es  and was  

not deemed s us ta inable due to ED s ta ffing is s ues .  

 

Given the above , we chos e  to implem ent a  s erum qua lita tive hcg tes t for departmenta l pregnancy 

s creening. We hypothes ized tha t this  more rapid tes t, which re lies  only on nurs ing s ta ff drawing blood 

and not on the pa tient to provide a  urine s ample, would reduce any de lays  as s ocia ted with pregnancy 

s creening. The anticipa ted turn-a round-time for this  tes t, per labora tory leaders hip, was  s im ila r to or 

s horter than other s e rum tes ts  tha t a re  often drawn prior to CT imaging (s uch as  crea tinine level). We 

anticipa ted tha t this  proces s  would be s us ta inable, a s  it is  not dependent on s pecific ED s ta ffing 

outs ide of norma l triage and eva lua tion. For ins tance, the proces s  does  not increas e workload for 

nurs ing s ta ff and actua lly lightens  the workload for ED as s is tants , as  it comple tely rem oves  them 

from the pregnancy s creening proces s . 

 

 

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? 

The s erum qualita tive hcg tes t was  implem ented in the ED in March 2020. This  “go-live” da te  occurred 

a fter a  period of proces s  implementa tion in the ins titution’s  labora tory with ite ra tive periods  of 

proces s  improvement until qua lity as s urance and control were ens ured in the labora tory proces s . The 

prim ary and s econdary outcomes  were m eas ured in tota l for the period and dis played in run charts  for 

better unders tanding of the proces s  improvement over tim e. Pos t-inte rvention da ta  were ga thered 

from March 25, 2020 to J uly 31, 2020 and compared to the bas eline da ta  pres ented above 

(s pecifica lly, March 3, 2018 to J anua ry 29, 2019). We are in the proces s  of obta ining additiona l da ta  

beyond this  initia l, four-m onth period of the intervention.  

 



A tota l of 5215 and 1644 pa tients  were included pre - and pos t-intervention, res pective ly. CT TAT for 

WCBA s ignificantly decreas ed by 6 minutes  pos t-inte rvention (p < 0.05). Dis pa rity in CT TAT 

decreas ed pos t-intervention for WCBA compared to s imila rly aged men (19 m in pre-intervention vs  17 

minutes  pos t-inte rvention). A run cha rt of this  da ta  by m onth is  s hown in Figure  2. ED LOS for WCBA 

s ignificantly decreas ed by 59.3 min pos t-inte rvention (p < 0.05). ED LOS dis parity did not improve 

pos t-intervention for WCBA compared to s imila rly aged men (27 min pre -intervention vs  52.6 m in 

longer pos t-inte rvention). However, when cons idering the run cha rt of dis parity in ED LOS as  s hown in 

Figure 3, an as tronom ica l point in the pre-intervention da ta  m ay have s kewed the pre -intervention 

dis parity da ta  in a  nega tive direction (Figure 3). Pregnancy tes ting ra te  s ignificantly improved from 

51.3% to 62.9% (p < 0.01). 

 

 

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)? 

We a re actively working on obta ining additiona l da ta  for s us ta ined m onitoring. Once this  da ta  is  
obta ined, it will be plotted on a  run chart to es tablis h additiona l trends  over tim e. Dana  Loke , MD who 
s erved as  team lead for this  qua lity improvem ent project, will a ls o s erve as  proces s  owner and is  
actively working on ongoing monitoring. Working through this  qua lity improvem ent initia tive , 
es pecia lly through the COVID-19 pandem ic, has  revea led m any les s ons  for both this  ongoing work and 
qua lity improvem ent and change management in genera l. Perhaps  the m os t im portant les s on, and 
what helped us  prope l our qua lity improvem ent project forward, was  the importance of knowing your 
s takeholders  and the ir va lue propos itions . As  dis cus s ed, many s takeholders  were involved in this  
proces s  though each had different va lue propos itions , potentia l benefits  to be ga ined from the project, 
and potentia l concerns  regarding implem enta tion. For ins tance , nurs ing s ta ff initia lly expres s ed 
concerns  regarding workload and cos t-effectivenes s . While  labora tory leaders hip a ls o initia lly 
expres s ed concerns  about cos t-effectivenes s , they a ls o ra is ed thoughts  about the implica tions  for 
us e of this  tes t outs ide of the ED (for ins tance , for pregnancy s creening prior to outpa tient im aging). 
We were able  to cons ider our s takeholders  and their va lue propos itions  prior to engagem ent with each 
s takeholder and therefore were able  to ga in buy-in from a ll s takeholders  early on. In addition, we 
cannot s tres s  enough our les s ons  learned regarding inte rvention s us ta inability from our prior qua lity 
improvement initia tive focus ed on implem enting a  s tandardized urine pregnancy s creening proces s  in 
triage. By cons idering s us ta inability from the very beginning of the s erum qualita tive tes t as  our next 
intervention, we were be tter able  to ens ure project s ucces s .  

This  qua lity improvement project has  currently been accepted as  a  pos te r pres enta tion and will be 
pres ented a t the 2022 Society for Academic Emergency Medicine Academ ic As s embly on May 13, 
2022. Bas eline da ta  was  previous ly pres ented a t the 2019 Society for Academ ic Emergency Medicine 
Academ ic As s embly on May 17, 2019. Bas eline da ta  and the prior inte rvention involving 
implem enta tion of a  s tandardized urine pregnancy s creening proces s  in triage were previous ly 
publis hed in the Canadian J ourna l of Emergency Medicine in J anua ry 2022 (Loke DE, Farcas  AM, Ko 



J S, Aluce LM, McDona ld VR, Shakeri N, Fant AL. Implementa tion of a  s tanda rdized pregnancy 
s creening proces s  to addres s  gender dis pa rities  in radiology turn-a round-time and ED length of s tay. 
CJ EM. 2022 Mar;24(2):206-213. doi: 10.1007/ s 43678-021-00227-3. Epub 2022 J an 11. PMID: 
35018621.). The s tudy team has  no dis clos ures .  

The s tudy team would like to acknowledge and thank Northwes tern Academ y of Qua lity and Safe ty 
Improvement for its  guidance in ga thering da ta , a s  well as  Va lerie  R. McDonald BA, Danie l Cruz, 
J am es  Adams  MD, Sanjeev Ma lik MD, and the Northwes tern Em ergency Depa rtment nurs ing and 
as s is tant s ta ff for their s upport of the project. 

 

Attachments  

Arrival to Firs t HCG Res ult vs  Arriva l to CT End 

https://drive.google.com/file/d/1HCNWxYvFeL2LCKsijAx6j_60qtoTwmBi/view

