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Abstract \

Introduction: Inpatient electrolyte testing rates vary significantly across pediatric hospitals. Despite evidence that unnecessary testing

exists, providers still struggle with reducing electrolyte laboratory testing. We aimed to reduce serum electrolyte testing among pediatric
inpatients by 20% across 5 sites within 6 months. Methods: A national quality improvement collaborative evaluated standardized inter-
ventions for reducing inpatient serum electrolyte testing at 5 large tertiary and quaternary children’s hospitals. The outcome measure
was the rate of electrolyte laboratory tests per 10 patient-days. The interventions were adapted from a previous single-site improvement
project and included cost card reminders, automated laboratory plans via electronic medical record, structured rounds discussions,
and continued education. The collaborative utilized weekly conference calls to discuss Plan, Do, Study, Act cycles, and barriers to
implementation efforts. Results: The study included 17,149 patient-days across 5 hospitals. The baseline preintervention electrolyte
laboratory testing rate mean was 4.82 laboratory tests per 10 patient-days. Postimplementation, special cause variation in testing rates
shifted the mean to 4.19 laboratory tests per 10 patient-days, a 13% reduction. There was a wide variation in preintervention electrolyte
testing rates and the effectiveness of interventions between the hospitals participating in the collaborative. Conclusions: This multisite
improvement collaborative was able to rapidly disseminate and implement value improvement interventions leading to a reduction in
electrolyte testing; however, we did not meet our goal of 20% testing reduction across all sites. Quality improvement collaboratives must
consider variation in context when adapting previously successful single-center interventions to a wide variety of sites. (Pediatr Qual Saf
2020;6:e351; doi: 10.1097/pg9.0000000000000351, Published online October 26, 2020.)
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PEDIATRIC %, able rate,? and up to 34% of this spending

Z can be classified as waste.> An estimated
75 $75.7-101.2 billion of this wasted spend-
= ing can be attributed to low-value care,

o much of which falls under unnecessary

5’ laboratory or diagnostic testing.**
o¥ Routine electrolyte tests ordered to mon-
itor a patient’s status often do not change
medical management.®” Overtesting, defined as
excessive diagnostic testing with little chance of pro-
viding a net benefit to patients, contributes to overall
cost burden and can have harmful effects on patients
and families due to increased pain and trauma, risk of
anemia, and sleep disruptions.®!" Additionally, overtest-
ing increases the opportunity for false positives or other
abnormalities lacking clinical significance.!? Spurious
results can lead to a cascade effect, resulting in addi-
tional unnecessary testing, increased workload for hos-
pital staff, increased cost, and risk of harm for both staff
and patients.’'>!* Therefore, it is essential for healthcare
providers to examine current routine laboratory testing
practices.

Despite recommendations and general guidance on
appropriate laboratory monitoring from multiple organi-
zations, differences in electrolyte testing rates for common
pediatric diagnoses are as high as 80% across children’s
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hospitals.’"* Previous quality improvement (QI) proj-

ects have been effective in reducing inpatient laboratory
testing.?%?! Recently, a large academic children’s hospital
successfully decreased electrolyte testing by 35% through
QI methods.?

Learning how to implement interventions while rap-
idly adapting to site-specific contexts will be imperative
for the continued dissemination of QI work to additional
institutions. With this in mind, the Children’s Hospital
Association partnered with 5 pediatric hospitals to initi-
ate a multicenter QI collaborative to reduce the number
of unnecessary electrolyte laboratory tests in the inpa-
tient setting using previously tested interventions. We
aimed to decrease the number of serum electrolyte tests
obtained for children admitted to a pediatric hospital
medicine service across the collaborative by 20% within
6 months.

METHODS

Context and Setting

We conducted a multisite QI project at 5 urban tertiary
and quaternary children’s hospitals, focusing on hospital
medicine services. Hospitals were geographically diverse
and differed in the average daily census, the size of inpa-
tient rounding teams, the ratio of resident to attending
physicians, and the composition of subspecialty patients
admitted to the hospitalist service (Table 1). Each hos-
pital had training programs for medical students,
interns, residents, and fellows, and had an established QI
infrastructure.

Preparing for Interventions

The collaborative identified participants via e-mail from
the Pediatric Hospital Medicine Fellowship Directors
listserv. There was no financial cost or incentive to par-
ticipate. Participating sites identified 1 or 2 team leaders
to perform data collection, implement a series of prede-
termined interventions, and participate in weekly phone
calls for 6 months from January to June 2019.

Table 1. Site-specific Characteristics
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Weekly conference calls allowed consistent collabo-
ration and communication as well as rapid adaptations
to interventions across sites. Early calls introduced back-
ground for the project, data collection methods, and
interpretation of proposed interventions. After that, calls
included discussion around Plan, Do, Study, Act (PDSA)
cycles highlighting successes, barriers, and variation in
experiences. From this discussion, teams were able to
modify and adapt interventions and run PDSA cycles to
meet their hospitals’ and teams’ needs. Calls also included
a review of aggregate collaborative data and site-specific
data. These discussions encouraged an all-teach, all-learn
approach to bolster the efforts of sites struggling with
implementing interventions.

This study was not considered human subjects research
and was therefore exempted from review by each site’s
Institutional Review Board.

Interventions

In this project, the collaborative utilized interventions
based on those implemented in a single-center study by
Tchou et al.?® Sites adapted interventions to meet the
specific needs of teams and hospitals—recognizing that
contextualizing interventions would be necessary for each
site to effect meaningful change. The collaborative imple-
mented 1 intervention per month, allowing 1-2 weeks for
each team to perform PDSA cycles at their hospital before
fully rolling out the intervention to their entire hospital
medicine team (Table 2).

Cost Cards

We created cost reference cards using a national estimate
of the cost per laboratory panel and individual laboratory
test from the Children’s Hospital Association’s Pediatric
Health Information System database, an administra-
tive record containing inpatient billing data from more
than 40 freestanding children’s hospitals in the United
States (See Figure 1, Supplemental Digital Content 1,
which describes the cost reference card created by CHA,

Average
Number of Subspecialties Nighttime Daily
Inpatient Ward Admitted to Staffing by PHM Patient
Composition of Teams Teams PHM Service Attendings Census
A Attending, 1 upper level resident, 2 interns, 1 APRN >4 resident teams Most subspecialties admitted <60
most of the time to PHM
Attending, 1 senior resident, 3 interns, 2-3 medical >4 resident teams; >1 Most subspecialties have >60
students, 1 PA student, 1 pharmacist nonresident team their own admitting service
C Attending + fellow, 1 senior resident, 3 interns, 1-2 >4 resident teams; >1 Most subspecialties have No in-house coverage >60
medical students nonresident team their own admitting service overnight; attending
on-call from home
D Attending + fellow, 1 senior resident, 3 interns, 1-3 2 resident teams; 21 Most subspecialties admitted <60
medical students nonresident team to PHM
E Attending + fellow, 2 senior residents, 2-3 interns, 3-4 2 resident teams Most subspecialties have No in-house coverage <60

medical students, 1 pharmacist

their own admitting service overnight; attending

on-call from home

APRN, advanced practice registered nurse; PA, physician assistant; PHM, Pediatric Hospital Medicine.




Coe et al ® Pediatric Quality and Safety (2020) 5:6;e351

Table 2. Monthly Intervention Descriptions
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Month Intervention

Description

February Cost reference cards

CHA provided general cost cards based on PHIS data. If site-specific cost data available, site-

specific cost cards were created by individual sites

Template describing type of test, date of test, and reason for testing created for the electronic

medical record (Epic or Cerner depending on the site); each site customized to fit their EHR

Utilized the template from standardized laboratory plan in EHR along with the cost reference

cards to incorporate discussion points on rounds

March  Standardized laboratory plan

April Structured rounds discussion

May Sustain and re-emphasize previous
interventions

June High-value care education and daily

laboratory orders on transfer patients

Utilized the cost reference cards, laboratory plans in notes, and discussion points on rounds

Incorporated education on high-value care for residents and medical students; re-evaluated
laboratory orders on patients transferred to the hospital medicine service

CHA, Children’s Hospital Association; PHIS, Pediatric Health Information System.

bitp://links.lww.com/PQ9/A212). Three sites with access
to site-specific cost data adapted the cost reference cards
for this intervention.

Implementation of the cost cards varied across sites.
For example, some teams printed and laminated pock-
et-sized cards to distribute to all house staff, whereas oth-
ers posted large versions in every workroom and small
versions on computers. All sites distributed reminder
e-mails about the cost cards at regular intervals.

Standardized Laboratory Plan in Inpatient Notes

All sites received a structured template for daily labora-
tory plan documentation that included the laboratory test
name, the date and time of planned collection, and the
rationale for the order (See Figure 2, Supplemental Digital
Content 2, which describes a representative template for
standardized laboratory plan for notes, http://links.lww.
com/PQ9/A213). Although all sites used the same ele-
ments from the template, implementation varied based
on differences in electronic health record (EHR) systems.
Templates were created as a “dot phrase” that could be
manually added to daily notes, or the daily note templates
themselves were modified to include a section that auto-
matically populated. Regardless of the method, all sites
frequently reminded team members to utilize the template
via electronic and in-person communication.

Structured Rounds Discussion

A structured discussion of the laboratory testing plan for
each patient was incorporated into daily presentations
on inpatient rounds, mirroring the standardized labora-
tory plan structure in the daily note. Medical students,
residents, and attending physicians were encouraged to
engage in structured discussions during family-centered
rounding and when reviewing patients together at later
times, such as afternoon or overnight. Most sites sent
reminders to include laboratory discussions on rounds to
attending and resident physicians at the start of inpatient
rotations.

High-value Care Education and Reducing Laboratory
Tests for Transferred Patients

The collaborative chose to focus on sustaining previous
interventions and reduction efforts. This decision came

after discussion among the collaborative in response to
several sites facing challenges with implementing previ-
ous interventions, such as time delays or difficulty with
adapting the EHR.

A survey was administered to residents and attending
physicians to assess attitudes toward inpatient labora-
tory testing and high-value care. After reviewing survey
results, sites selected 1 of 2 possible final interventions.
Flexibility in the last intervention allowed sites to act on
the survey responses and feedback, focusing on the most
impactful and meaningful interventions for their hospital.

Four sites chose to reinforce high-value care educa-
tion and the previous 3 interventions. One site decided
to focus on reducing daily laboratory orders on patients
transferred to the hospitalist service from another service
within the hospital. This intervention asked residents to
discuss the necessity of current laboratory orders with an
attending after the review of standing orders placed by
the transferring service. The sites focusing on high-value
care education focused on didactics and real-time clin-
ical education on how to practice high-value care, with
particular attention given to patient laboratory testing
indications.

Study of the Intervention

During the first month of the collaborative, baseline
preintervention data were retrospectively collected for
December 2018 and January 2019. The intervention
period began in February 2019 and ended on June 1,
2019, during which the collaborative collected and ana-
lyzed data after interventions. This timeline allowed the
collaborative to wrap up the project and review all data
by the end of June 2019. The eligible study population
included any patient admitted to the hospital medicine
service at participating sites. Due to the variability in the
structure of hospital medicine services, individual sites
adapted this definition as needed to best represent this
population in their local context (Table 1).

To ensure timely data collection and reduce personnel
burden, the collaborative permitted diverse data collection
methods. Each site chose to either obtain data through a
manual chart review or from an automated EHR report.
Most sites utilized the manual chart review and sampled
35 patient charts per week, a predetermined number that
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was feasible for those sites to maintain across the 6-month
collaborative. This sampling technique yielded over 140
patient-days per month, which provided adequate power
to detect changes using SPC tools. One site utilized an
automated EHR report that included all patients admit-
ted to the hospital medicine service each week.

Data collected included both the number of panels and
individual electrolyte tests. We defined electrolyte panel
tests as laboratory panels that contained electrolytes. The
composition and availability of laboratory panels quali-
fying as electrolyte panels varied slightly by site, but over-
all corresponded to essential metabolic, comprehensive
metabolic, total parenteral nutrition, and extended cap-
illary blood gas panels. Each panel counted as 1 test for
our study, regardless of the composition of the panel. We
chose this method to reduce the data collection burden
and allow for the site-specific difference between pan-
els. We defined individual electrolyte tests as individual
analysis of sodium, potassium, chloride, bicarbonate, cal-
cium (ionized or total), magnesium, or phosphorus. Each
of these individual electrolytes counted as 1 test when
ordered independently or ordered separately from a panel
test. We did not include glucose as an individual electro-
lyte test for this study.

After the conclusion of the study, the Model for
Understanding Success in Quality (MUSIQ) tool was dis-
tributed broadly within the hospital medicine division
and pediatric residency programs at each site to under-
stand better the impact of QI context on the observed
results.?? Responses were collected from August through
September 2019. Incomplete surveys were not included
in the scoring. Responses from the survey provided addi-
tional context about the propensity for QI success, which
was the primary reason for utilizing this survey within the
collaborative.

Measures

Our primary outcome measure, total electrolyte tests per
10 patient-days, included both individual and panel elec-
trolyte tests. Secondary outcome measures included indi-
vidual electrolyte tests per 10 patient-days and electrolyte
panel tests per 10 patient-days. We choose 10 patient-
days as the denominator to create a measure generally
greater than one. Individual and panel electrolyte tests
were studied separately to observe if interventions had a
preferential impact on either measure independently.

The collaborative did not collect formal process mea-
sures throughout the study; however, the process was
monitored qualitatively through discussion on weekly
calls, with periodic and as needed individual site audits
to determine the utilization of interventions, and via sur-
veys sent to all hospital medicine attending and resident
physicians at each site for feedback. Additionally, the
collaborative did not collect balancing measures, which
lessened the data collection burden for a large-scale col-
laborative project. Leaders of the collaborative consid-
ered ethical and patient safety issues regarding the lack of
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balancing measures. Given that our interventions focused
on increasing and improving discussions of value rather
than mandating decreased testing in specific clinical situa-
tions, providers ultimately retained clinical decision-mak-
ing power. Thus, we determined the design of this study
to be safe and ethical.

All data were de-identified and sent to the Children’s
Hospital Association monthly and aggregated for further
analysis.

Analysis

We evaluated measures using statistical process control
U-charts.?>?* Special cause was determined by estab-
lished rules. A subanalysis of data without Hospital B,
who contributed a majority of our data, was performed
to understand whether the oversampled data affected
the direction and scale of the overall aggregate results.
Descriptive statistics were used to analyze surveys, and
comparisons were made between responses from attend-
ing and nonattending physicians.

Data from the MUSIQ tool were analyzed using the
scoring methodology provided. Scoring for the MUSIQ
tool was classified into ranges, with higher scores indi-
cating the project has a higher chance of success due to a
supportive environment with fewer contextual barriers.
The lowest range was 24-49, indicating that the “project
should not continue as is; consider deploying resources to
other improvement activities,” whereas the highest scor-
ing range was 120-198, corresponding to the “project has
a reasonable chance of success.”?

RESULTS

Overall Collaborative Results

Complete data from each site were available for the base-
line and intervention study periods and included 17,149
patient-days across 5 hospitals. The baseline mean was
4.8 total electrolyte tests ordered per 10 patient-days.
After intervention implementation, there was a special
cause variation as measured by points outside of the con-
trol limits. Overall, electrolyte testing was reduced by
13% from a mean of 4.8 to 4.2 tests per 10 patient-days
(Fig. 1). Electrolyte panel testing was reduced by 13%
from 3.1 to 2.7 tests per 10 patient-days (Fig. 2), and indi-
vidual electrolyte testing was reduced by 10% from 1.7
to 1.5 tests per 10 patient-days (Fig. 3). When Hospital
B was removed from the dataset, a similar special cause
variation was observed with points outside the control
limits and nine consecutive points below the centerline.
Overall, electrolyte testing for the remaining 4 hospitals
was reduced by 25% from a mean of 4.07 to 3.07 tests
per 10 patient-days (Fig. 4).

Individual Site Results

There was variation among site-specific baseline mean
total electrolyte tests ranging from 3.1 to 5.7 tests per
10 patient-days (See Figures 3-7, Supplemental Digital
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Content 3, which describes individual site charts,
Hospital “A” aggregated individual and panel electro-
lyte laboratory tests per 10 patient-days; individual
site charts, Hospital “B” aggregated individual and
panel electrolyte laboratory tests per 10 patient-days;
Individual site charts, Hospital “C” aggregated individ-
ual and panel electrolyte laboratory tests per 10 patient-
days; individual site charts, Hospital “D” aggregated
individual and panel electrolyte laboratory tests per 10
patient-days; and individual site charts, Hospital “E”
aggregated individual and panel electrolyte laboratory
tests per 10 patient-days, b#tp://links.lww.com/PQ9/
A214). The range of weekly total electrolyte test rates
across sites ranged from 1.1 to 9.4 laboratory tests per
10 patient-days.

After interventions, weekly total electrolyte test rates
ranged from 0 to 7.4 laboratory tests per 10 patient-
days. There was a varied response to interventions
across sites. Three sites had a reduction in total electro-
lyte testing rates that met special cause variation rules.
Two sites had a special cause variation for total testing
rates after the first intervention and then subsequently
had special cause increases later in the study. The third
site showed special cause variation after the third
intervention. Of 2 sites without special cause variation,
overall variation decreased from a baseline testing rate
range of 1.1-7.4 total electrolyte tests per 10 patient-
days to an ending range of 1.1-4.5 electrolyte tests per
10 patient-days. Overall site-specific mean total elec-
trolyte testing was reduced by a range of 0.0%-31.9%;
individual electrolyte testing was reduced by 0.0%-—
45.8%, and the panel electrolyte testing was reduced
by 0.0%-26.5%.
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MUSIQ Survey Results

Of 71 respondents to the MUSIQ survey, 51 (71.8%)
completed all survey questions. Of these complete sur-
veys, most respondents were attending physicians (n =
33;65%), followed by residents (n = 12; 23%), interns (n
= 3; 6%), and other (n = 3; 6%). Overall, the total mean
score was 121.5, with a median score of 122.5, which was
in MUSIQ’s highest scoring category of having a “rea-
sonable chance of success.” For individual responses, 35
responses fell into this highest category. Fifteen responses
indicated the project “could be successful, but possible
contextual barriers were present.” One response indicated
the project had “serious contextual issues and is not set
up for success.”

DISCUSSION

The collaborative reduced overall electrolyte laboratory
testing by 13% across participating sites, including a
reduction in both individual (10%) and panel (13%) elec-
trolyte testing. Although the collaborative did not meet
the original goal of a 20% reduction, our work provides
early encouraging results to suggest that an intervention
bundle that was previously successful at one institution
can be brought to scale quickly, with particular attention
to how interventions need to be adapted to site-specific
contexts. This critical learning about how institutions can
help one another in implementing high-value QI projects
may support future efforts to more broadly mitigate the
burden of unnecessary diagnostic testing.

We noted wide differences in baseline rates of elec-
trolyte testing across our collaborative. This variation
may indicate differences in patient populations by site

U-Chart: Collaborative Electrolyte Labs ordered per 10 patient days
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March 3-9 (n=735)
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March 17-23 (n=723)
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April 14-20 (n=582)
April 21-27 (n=579)
April 28 - May 4 (n=648)
May 5-11 (n=639)

May 12-18 (n=582)

May 19:25 (n=572)

May 26- June 1 (n=517)

March 31-April 6 (n=633)

==t Mean lab rate ——Centerline ====Control Limits

Fig. 1. Aggregated individual and panel electrolyte laboratory tests per 10 patient-days. Each site within the collaborative was able to
roll out interventions at some point during a month-long period, allowing time to address any site-specific barriers and to test small-
scale PDSA cycles first; some sites utilized site-specific cost cards.
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U-Chart: Collaborative Electrolyte Lab Panels ordered per 10 patient days
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Fig. 2. Aggregated electrolyte laboratory panels per 10 patient-days. Each site within the collaborative was able to roll out inter-
ventions at some point during a month-long period, allowing time to address any site-specific barriers and to test small-scale PDSA

cycles first; some sites utilized site-specific cost cards.

or site-level cultural differences in the frequency of elec-
trolyte testing, as noted in prior studies.'”*® There was a
concern that improvement would be challenging for sites
starting with a lower baseline mean due to less poten-
tial to achieve a special cause variation through further
reductions; however, these lower baseline utilization sites
still reduced mean testing rates. This finding aligns well
with previous work demonstrating that reduction in elec-
trolyte testing was possible even with lower baseline rates
of testing than in our study.?® Although the appropriate

rate of electrolyte testing has been hard to define in many
clinical scenarios,?” the results of this study support the
notion that appropriate testing rates may be lower than
most sites currently utilize.

The specific electrolyte test clinicians utilized preferen-
tially (individual versus panel testing) also varied signifi-
cantly across sites. After our interventions highlighting
the cost differential between individual tests and electro-
lyte panels on the cost cards, the expectation was that
individual electrolyte testing rates would increase, and

U-Chart: Collaborative Individual Electrolyte Labs ordered per 10 patient days
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Fig. 3. Aggregated individual electrolyte laboratory tests per 10 patient-days. Each site within the collaborative was able to roll out
interventions at some point during a month-long period, allowing time to address any site-specific barriers and to test small-scale

PDSA cycles first; some sites utilized site-specific cost cards.
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U-Chart: Collaborative (minus Hospital "B") Electrolyte Labs ordered per 10 patient days
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Fig. 4. Aggregated individual and panel electrolyte laboratory tests per 10 patient-days for the collaborative without Hospital “B”
data. Each site within the collaborative was able to roll out interventions at some point during a month-long period, allowing time to
address any site-specific barriers and to test small-scale PDSA cycles first; some sites utilized site-specific cost cards.

panel testing would decrease. For example, a physician
team needing only the sodium level on a patient could
order this individual laboratory test instead of a full basic
metabolic panel. This practice would decrease costs while
avoiding a cascade effect from obtaining more testing
than needed.!'>'* The reduction in individual electrolyte
tests across the collaborative suggests that the high-value
care focus of interventions may have promoted decreas-
ing total laboratory orders preferentially over shifting to
more focused ordering.

Through reflection, both as the project progressed and
in an ex-post manner,?® this collaborative learned many
valuable lessons that can be applied to future multisite
QI initiatives. One of these lessons is the importance of
understanding site context and its potential impact at the
beginning of a project on later results.?®* The interven-
tions associated with a special cause variation differed by
site. Some showed improvement after the standardized
note template, and one achieved special cause variation
after initiation of the structured rounds discussion. This
observation suggests site-specific contextual factors likely
contributed to variation in individual success.

The degree to which laboratory testing was reduced
also varied substantially between the sites, with the reduc-
tion in rates of testing varying from 0.0% to 31.9% for
all laboratory testing. Similar variability in improvement
has been previously described in other large-scale QI col-
laborative projects.’>2 In our collaborative, sites varied
in several factors highlighted in Table 1. Local opera-
tional and demographic factors can significantly affect
intervention success.>> For example, smaller groups may
have achieved faster buy-in and momentum with fewer
stakeholders to reach. Variation in the structure of the

day, amount of attending physician contact with the team,
and the perception of who makes the medical decisions
regarding laboratory testing may also have influenced
how uniformly interventions could be established across
the collaborative.

Another important contextual factor affecting inter-
vention success is underlying QI or change-culture. From
our collaborative, several MUSIQ scores were indicating
possible contextual barriers to QI success. Each institu-
tion faced different barriers in adapting the interventions
to their site at some point during the project, as revealed
during informal audits of intervention utilization and as
discussed on weekly conference calls. One example was
the implementation of the standardized note template. All
sites struggled to integrate the template into the EHR, and
one site was unable to get an automated template created
during the month that this intervention was highlighted.
Overall, understanding differences in context across sites,
through interviews and tools such as the MUSIQ sur-
vey, can be beneficial in the early planning stages of a QI
collaborative.

There were many benefits of working in a multicenter
QI collaborative. Ideas and perspectives from different
sized institutions across the country were shared rap-
idly. The commitment to weekly calls supported rela-
tively quick PDSA cycles and learning week-by-week the
common challenges and successes experienced by each
institution. In sharing how implementation efforts were
unfolding, we had the opportunity to quickly adapt what
worked well for other sites to our efforts and address bar-
riers to successful implementation.

Finally, all sites found it challenging to sustain
changes. Contextualizing process changes and navigating
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interventions that affect behavior and culture changes
take time, effort, and resources.’* If given more time to
implement interventions aimed at the underlying cul-
ture of laboratory testing and high-value care, more sus-
tained change may have occurred in this collaborative.
Regardless of project duration, it is essential to discuss
a plan for sustaining progress and interventions in early
collaborative planning.

This work has several limitations. First, to reduce the
data requirements of participating sites, the collaborative
did not track balancing or process measures. Although
we are not aware of harm from electrolyte reduction, we
do not have data to support that assertion. Second, the
collaborative allowed for diverse data collection methods.
Ultimately, only 1 site was able to leverage EHR resources
to obtain data on all admitted patients, whereas the
remainder of the collaborative utilized the manual chart
review. This difference resulted in one site contributing
the majority of our data. During weekly conference calls,
data were reviewed with and without this site’s data to
understand the overall effect on our aggregated results.
We reported final results for all sites to stay true to our
original intention with the collaborative. However, we
believe that if all sites had the means to extract data for
all patients on the hospital medicine service, we might
have had more ability to detect change and remove poten-
tial bias associated with manual chart review. Third, the
study timeframe was not long enough to show sustained
change over time following the implementation of the last
interventions, a critical component of QI. Furthermore,
the relatively short timeframe may have overlooked sea-
sonal variation in the patient population and associated
variation in laboratory testing ordering patterns. Fourth,
because we administered the survey after our study was
complete, we did not collect MUSIQ scores by site. This
data can be useful for differentiating site-specific context,
and collecting MUSIQ scores in a site-specific manner
should be considered for similar collaborative projects in
the future. Finally, although our sites are diverse, they are
all academic children’s hospitals, which may create lim-
itations on the generalizability in the community setting.

Overall, the experience of our collaborative highlights
lessons for approaching a multisite project with diver-
sity in hospital size, patient populations, EHR systems,
and informatics support capabilities. The members of a
collaborative should address contextual barriers before
the project start, including a discussion of intervention
timeframes, potential support resources, and future bar-
riers to success. Along with the discussion regarding
particulars of a project such as this, collaborative proj-
ects could use the MUSIQ survey to assess how each
site is individually prepared for QI success and whether
there are items to be addressed before the initiation of
a project to ensure success for the collaborative. This
structured approach to understanding variation in con-
text may better prepare future multisite collaborative
projects.
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