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Abstract
Background: Donor organ recovery is a complex process involving organ procurement organizations and multiple surgical
teams from various transplant centers. Nearly 30% of discarded organs are wasted due to reasons related to improper
coordination and communication. Problem Statement: Lack of real-time communication results in many hours of
preventable delay between procurement and transplant teams resulting in the high volume of organ waste, clinical frustration,
and critical delays. Methods: A Plan-Do-Study-Act performance improvement methodology was utilized to design and
implement a dedicated mobile communication application (app). Critical time points in the organ offer, procurement, and
transplant processes were analyzed from the Report of Organ Offers, and relation coordination metrics were measured.
Processes Addressed: Members of procurement and transplant teams in Iowa were interviewed and a dedicated smartphone
application was implemented to replace phone calls, e-mails, faxes, and text messages during upcoming kidney offers from July 31,
2017 to July 31, 2018. Outcomes: Teams reported a substantial increase in clinical productivity and case progress awareness,
including a noteworthy reduction in phone calls. The relational coordination data indicated substantially higher relationship and
communication quality with the app. The Report of Organ Offer data revealed a 35% increase in organs transplanted and a 50%
reduction in time from initial organ offer to transplant with the use of the mobile application. Implications for Practice: The
use of a dedicated communication application reduces clinical frustration and delays during the coordination of organ offer,
procurement, and transplant. Technologies that improve communication have the potential to improve organ utilization.

Keywords
relational coordination, process improvement, clinical communication, mobile app, smartphone, medical group chat, information
technology, deceased donor organ recovery, procurement, transplantation.

Background

Donor organ recovery is a complex process involving organ

procurement organizations (OPOs) and multiple surgical teams

from various transplant centers (TCs). The OPO professional

facilitates these processes for up to 8 solid organs per donor on

a nationwide basis. Multiple teams from TCs must arrive and

recover the donated organs nearly simultaneously. Teams

return to various TCs where the recipients and surgical teams

are prepared for the transplant process. Several hundred phone

calls among the many procurement and transplant teams are

required to coordinate the activity that can lead to redundant,

contradicting, inaccurate, and untimely phone calls, e-mails,

and text messages.

Medical staff must overcome many logistical barriers to

achieve proper organ placement, and these challenges are exa-

cerbated by the expanding national allocation policies. The

final rule mandates that the distribution of organs must be fair

and equitable for all patients, resulting in a dynamic regulatory

environment accounting for medical and technological

advances.1

1 Health Informatics, University of Iowa, Iowa City, IA, USA
2 Research, OmniLife, Inc, Lexington, KY, USA
3 Research, Relational Coordination Analytics, Inc, Canton, MA, USA
4 Quality, Iowa Donor Network, North Liberty, IA, USA
5 Transplant Center, Iowa Methodist Medical Center, Des Moines, IA, USA
6 Transplant Center, University of Iowa Hospitals and Clinics, Iowa City, IA,

USA

Corresponding Author:

Eric Pahl, Health Informatics, University of Iowa, Iowa City, IA, USA.

Email: eric-pahl@uiowa.edu

Progress in Transplantation
2020, Vol. 30(2) 172-176
ª 2020, NATCO. All rights reserved.

Article reuse guidelines:
sagepub.com/journals-permissions
DOI: 10.1177/1526924820913503
journals.sagepub.com/home/pit

https://orcid.org/0000-0002-8635-3012
https://orcid.org/0000-0002-8635-3012
mailto:eric-pahl@uiowa.edu
https://sagepub.com/journals-permissions
https://doi.org/10.1177/1526924820913503
http://journals.sagepub.com/home/pit


The work of OmniLife, Inc and partnered OPOs and TCs

focused on an intervention that leveraged mobile application

software technology and provided a dedicated, real-time,

secure, team-based communication method. In this perfor-

mance improvement Plan-Do-Study-Act (PDSA), the clinical

sites implemented a mobile application that improved the

donor organ procurement and transplantation process with

team-based communication.

Problem Statement

Research studies report that 30% to 61% of discarded organs

are wasted due to reasons related to improper coordination and

communication.2-4 Intuitively, more time-sensitive organs have

higher waste rates due to delays resulting from poor commu-

nication. Lack of a dedicated and real-time communication

process and technology results in hours of preventable delay

between procurement and transplant teams and increased organ

waste, clinical frustration, critical delays, and poorer patient

outcomes.5

Methods

The model for improvement was the PDSA cycle, recognized

as a valid scientific method adapted for action-oriented learn-

ing.6 The Iowa OPO and TC implemented the PDSA, starting

with an extensive planning phase where input was gathered

from organ procurement and transplant teams at industry con-

ferences and a mobile application was designed and developed.

Next, the procurement and transplant teams deployed the new

communication process and utilized a mobile application for

all deceased donor kidneys for a year. After that, a contract

research organization studied multiple team communication

performance metrics, measured the mobile application usage,

and analyzed the Report of Organ Offers (ROO) from the

implementation. Finally, the mobile application substantially

benefitted most team members and became the standard pro-

cess for communication during abdominal procurement and

transplant activity in Iowa.

Prior to this work, a best practice model for communication

processes during organ offer, procurement, and transplantation

did not exist. OmniLife, Inc sponsored focus groups of procure-

ment and transplant team members at relevant society meet-

ings. Professional independent researchers facilitated and

recorded the focus groups and analyzed the resulting tran-

scripts. Qualitative analysis uncovered the crux of the issue

behind wasted organs—a lack of team cohesiveness. The

researchers gathered common needs and solution requirements

from the participants and collected feedback about prospective

solution concepts and prototypes. The focus groups supported

our efforts and provided validation that the concepts were

ready to be tested in the clinical workflow.

Based on these reports, a centralized communication plat-

form and mobile application (app) was designed and used by

OPO and TC teams during organ allocation, procurement, and

transplant processes. The software engineering team

developed, performed an internal Health Insurance Portability

and Accountability Act (HIPAA) compliance audit, and

deployed the application for clinical use. The app was imple-

mented for all staff members involved in kidney procurement

and transplant activities at volunteer TCs and OPOs in Iowa

during 2018.

A contracted research organization, Relational Coordina-

tion Analytics, Inc (RCA), surveyed and measured team cohe-

sion and performance. Relational coordination process

included 7 distinct dimensions: frequent, timely, accurate, and

problem-solving communication, shared goals, knowledge,

and mutual respect. These dimensions spanned the entirety

of teams working together and were summarized into a com-

prehensive TeamScore.7,8 Relational coordination processes

were validated in numerous health-care settings as an appro-

priate metric for clinical team productivity and health.9,10 To

reduce variables, this project focused on kidney utilization

from 1 OPO and 1 TC in Iowa. Historical data from the OPO

and TC were also analyzed (2016 and 2017). Controls in

nearby areas, Indiana and Ohio, supplied baseline metrics

without any knowledge of the PDSA.

Processes Addressed

Communication traffic on the app was tracked and connected

with the ROO data from the United Network for Organ Sharing

(UNOS). Case time (hours from initial organ offer to the trans-

plant procedure) and the number of organs accepted and trans-

planted were collected. Users of the app were surveyed after 1

year postimplementation. Users ranked and scaled the key

metrics of the procurement and transplant processes: redundant

phone calls, clinical productivity, availability of relevant infor-

mation, any app failures, and case time.

Outcomes

The mobile application facilitated the real-time transfer of

information to individuals involved in donor management,

organ procurement, and transplantation, helping clinical

teams make more timely and informed decisions. Team

members among TCs and OPOs in Iowa replaced internal

and external communications normally conducted via phone

calls, text messages, e-mails, and faxes with the dedicated

mobile application. The app’s features included team-based

instant messaging, read receipts, pictures, videos, custo-

mized notifications, HIPAA compliance, admin user man-

agement, external (one-time) messages, and audit reporting

and documentation. An illustration of the communication

processes before and after the PDSA can be found in

Figure 1.

Iowa OPO and TC implemented the app among the fol-

lowing user types (n): doctors and surgeons (8), transplant

coordinators (16), procurement coordinators (15), Human

Leukocyte Antigen (HLA) typists (4), and other supporting

staff (14). Among the 57 active app users in Iowa, there

were 8472 secure messages sent/received, and the median
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latency from sent to a verified read receipt was only 25

seconds. See Figure 2 for results from the surveys and RCA

analysis. The team members reported that the app contrib-

uted to a substantial increase in clinical productivity,

increase in case progress awareness, and reduction in redun-

dant phone calls. The relational coordination measurements

from 54 respondents indicated a higher mean TeamScore

with the app (mean: 4.01) when compared with controls

in Indiana (mean: 3.80) and Ohio (mean: 3.37). The

intervention enhanced the review of the ROO report with

automatically captured additional documentation (eg, mes-

sage texts, pictures, videos, read receipts, and other

activity).

Described in Table 1, the ROO data exhibited shorter case

times (50% reduction from 20 to 10 hours) and additional

transplanted kidneys (þ35%) during the intervention when

compared to the average of the control periods (previous

2 years). A total of 66 organs were transplanted with the app

during the intervention period; however, the ROO only

reported 22 due to a limitation on data acquisition from UNOS.

All imported kidneys were offered and facilitated using the app

by Iowa OPO to Iowa TC during the study, and only one-third

of the kidney offers were available and documented in the Iowa

OPO ROO.

Implications for Practice

Mobile and user-first design methodologies were frequently

employed during the development of popular communication

and social applications by companies such as Facebook, Apple,

and Google. These same design principles guided the develop-

ment of a clinically productive and value-adding app that alle-

viated a substantial limitation on organ procurement and

transplant communication. The app was a dedicated, real-

time, effective, primary communication tool for a variety of

different work roles among professionals during the procure-

ment period. The app increased team cohesiveness and rela-

tional coordination metrics among members. Users reported a

substantial increase in productivity and case awareness simul-

taneously. The nature of the PDSA methodological design

introduces a scientific limitation. A sole causal relationship

cannot be attributed to the app for the substantial performance

gains measured from the intervention group.

Figure 1. The communication process map before and after the development of mobile application. The data and images are fictitious and
included for illustrative purposes only.
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This performance improvement project concluded that the

app was beneficial for use during procurement and transplant

processes. While the PDSA applied to kidneys only, other

organs that require faster procurement and transplant may ben-

efit from a similar communication intervention (eg, heart and

lungs). The use of the app contributed to an increased RCA

TeamScore; decreased time from initial offer to transplant;

increased number of organs transplanted; decreased extracor-

poreal transfer (cold ischemia time); reduced redundant, con-

tradicting, and untimely phone calls; increased clinical

productivity; and improved team confidence and information

access. A communication app has the potential to improve

organ utilization and patient outcomes while reducing clinical

frustration and delays and improve the quality of life for all

professionals involved in the process. The data indicated that

all OPOs and TCs should formally evaluate their respective

communication processes and introduce a dedicated real-time

system for coordinating organ procurement and transplant.

Authors’ Note

Data analyzed by the research team were obtained with assistance

from Sarah Taranto at the United Network for Organ Sharing under

the Organ and Procurement Transplantation Network federal contract.
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Figure 2. Process outcomes for team cohesion and perceptions of reduction in redundant phone calls, increase in clinical productivity, and
accurate up-to-date information collected from the intervention group (Iowa).

Table 1. Report of Organ Offers Comparing Iowa’s Historical Con-
trols, 2016 (Control 1), 2017 (Control 2), and Intervention Period
2018.

Cohort
Case Time

(Average, Hours)
Organs

Transplanted

Control 1 (2016) 16 11
Control 2 (2017) 21 19
Intervention (2018) 10 22

Pahl et al 175



Declaration of Conflicting Interests

The author(s) declared the following potential conflicts of interest

with respect to the research, authorship, and/or publication of this

article: Eric Pahl and Robert Emery are officers of OmniLife and

receive compensation in the forms of salary and shares of the company

ownership.

Funding

The author(s) disclosed receipt of the following financial support for

the research, authorship, and/or publication of this article: Research

reported in this publication was supported by the National Library of

Medicine of the National Institutes of Health (NIH), award number:

R43LM012575. The content is solely the responsibility of the authors

and does not necessarily represent the official views of the NIH.

ORCID iD

Eric Pahl, BSE https://orcid.org/0000-0002-8635-3012

References

1. Duda L. National organ allocation policy: the final rule. Vir-

tual Mentor. 2005;7(9):virtualmentor.2005.7.9.hlaw1–0509.

doi:10.1001/virtualmentor.2005.7.9.hlaw1-0509.

2. Mittal S, Adamusiak A, Horsfield C, et al. A re-evaluation of

discarded deceased donor kidneys in the UK: are usable organs

still being discarded? Transplantation. 2017;101(7):168-1703.

doi:10.1097/TP.0000000000001542.

3. Aubert O, Reese PP, Audry B, et al. Disparities in acceptance of

deceased donor kidneys between the united states and France

and estimated effects of increased US acceptance. JAMA Intern

Med. 2019. doi:10.1001/jamainternmed.2019.2322.

4. Israni AK, Zaun D, Rosendale JD, Schaffhausen C, Snyder JJ,

Kasiske BL. OPTN/SRTR 2017 annual data report: deceased

organ donation. Am J Transplant. 2019;19(suppl 2):485-516.

doi:10.1111/ajt.15280.

5. Schold JD, Buccini LD, Goldfarb DA, Flechner SM, Poggio ED,

Sehgal AR. Association between kidney transplant center per-

formance and the survival benefit of transplantation versus

dialysis. Clin J Am Soc Nephrol. 2014;9(10):1773-1780.

doi:10.2215/CJN.02380314.

6. Langley GJ, Moen RD, Nolan KM, et al. The improvement

guide: a practical approach to enhancing organizational per-

formance. John Wiley & Sons, Inc. 2009. isbn:978-0-470-

19241-2.

7. Gittell JH. Coordinating mechanisms in care provider groups:

relational coordination as a mediator and input uncertainty as a

moderator of performance effects. Manage Sci. 2002;48(11):

1408-1426. doi:10.1287/mnsc.48.11.1408.268.

8. Gittell JH. Relational coordination: guidelines for theory, mea-

surement and analysis. Inf Syst Res. 2011:565-585. www.rcrc.

brandeis.edu.

9. Havens DS, Vasey J, Gittell JH, Lin WT. Relational coordina-

tion among nurses and other providers: impact on the quality of

patient care. J Nurs Manag. 2010;18(8):926-937. doi:10.1111/j.

1365-2834.2010.01138.x.

10. Gilmartin HM, Pogorzelska-Maziarz M, Thompson S, Sousa

KH. Confirmation of the validity of the relational coordination

survey as a measure of the work environment in a national

sample of infection preventionists. J Nurs Meas. 2015;23(3):

379-392. doi:10.1891/1061-3749.23.3.379.

176 Progress in Transplantation 30(2)

https://orcid.org/0000-0002-8635-3012
https://orcid.org/0000-0002-8635-3012
https://orcid.org/0000-0002-8635-3012
https://www.rcrc.brandeis.edu
https://www.rcrc.brandeis.edu


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


