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ABSTRACT Further, increasingly, doctors have to cope withiepas’
We conducted a field-based study at a large tegchin chronic illnesses, which affect a patient persgnalhd
hospital to examine doctors’ use and documentatibn socially overtime beyond the disease-specific madic
patient care information, with a special focus gpasient's  symptoms and treatments [11]. For example, thesebkan
psychosocial information. We were particularly neted  an increasing number of patients who demonstratieus
in the gaps between the medical work and anykinds of pain issues, many of which are caused dby,
representations of the patient. The paper desciitee®  contribute to, serious psychosocial problems thegrkin
doctors record this information for immediate amed- life. This trend requires doctors to acquire a cletgview
term use. We found that doctors documented a ceraite  of a patient’s history in order to make informedatment
amount of psychosocial information in their eleoto  decisions.

health records (EHR) system. Yet, we also obsethad
such information was recorded selectively, and
medicalized view-point is a key contributing fact@ur
study shows how missing or problematic represantatdf

a patient affect work activities and patient cake
accordingly suggest that EHR systems could be maate
usable and useful in the long run, by supportinghbo
representations of medical procesaed of patients.

Unfortunately, it has been shown that a patienssohy can

be poorly documented in an EHR system [10]. Thratidgh
field-based study, we aimed to explore how infoiorais
used and documented to support medical work, howw it
reused across a patient’s multiple care episodeshaw an
improved understanding of doctors’ information pices
could inform more accommodating and usable EHR
designs. The findings of this study contribute to
Author Keywords HCI/CSCW by explicating the dichotomized purpose of
Medical records, electronic patient records, orz@ional medical records —as both a representation of miedioek
memory, physician information needs, EHR, psych@soc 1o facilitate real-time activities (i.e. practicentered) and a

information, CSCW, health informatics. representation of the patient to support long-term
ACM Classification Keywords information reuse (i.e. patient-centered). In &ddit this
H.0 [information systems]; K.4.3 [organizationaldacts]:  Study contributes to health informatics researahmactice
Computer_supported Cooperative work. by h|ghl|ght|ng SeVeral key fUnCt|OnaI|t|eS thatVbabeen

missing from the current designs of healthcarermédion
INTRODUCTION systems.

The strategic role that health information techggl¢HIT)
plays in enabling the healthcare reform in the U.S. Our field data were collected at a large teachiogpital by
combined with the ongoing national debate on how HI shadowing the routine patient care practice of o2ér
should be used ‘meaningfully’ to achieve the ddd@a physicians and residents. An in-house developed EHR
transformative change, has created a critical nfsed  System, eCare, has been deployed and used in pétdio
research studies that contribute to a better utateting of ~ for over a decade. Approximately 14,000 users ia th
how to utilize electronically available data fomstructive, ~ hospital system use eCare to generate or retrieviernp
cooperative use and reuse. While electronic healtbrds  records on a daily basis.

(EHR) systems provide tremendous promise for imipigpv
quality of care and controlling soaring costs,rgdabody of
literature has noted the cumbersome usability afseh
systems, including numerous unintended adverse -work
related and care-related consequences (e.g. [10]).

In this paper, we examine how doctors acquire, oy,
and use information across multiple episodes aéptatare
with special attention paid to how they cope witbagient’s
psychosocial experience. In this study, we define
psychosocial information as a patient's psychological and
social issues in her illness experience. With tbaus, we
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treatment plan and subsequently the effectivenésame.
This is not trivial. For instance, according to theS.
Substance  Abuse and Mental Health
Administration, 9% of the U.S. population aged I2ller,
or 22.3 million people, were classified with sulbsta
dependence or abuse issues in 2007. Such issuleks bmu
more effectively treated by making full use of psgsocial
information.

In the remaining sections of this paper, we fiestiew the
relevant literature which serves as the guidingnérevork

for our research. Next, we describe our field sitel data
collection, followed by several representative @atticases
describing doctors’ information practice. We coni@duvith

a discussion of insights that this research hekserate
into medical professionals’ information behaviorveall as
the implications for improving the design of currétlT

systems to support a better representation of rabdiork.

LITERATURE REVIEW

A hallmark of HCI/CSCW and health informatics resba
has been the analysis of the gap between repréisastaf
work and the work they represent (e.g., [16]). éalthcare,
for example, Bossen [3] studied a prototype EHResys
constructed according to a Danish national EHRdsteth
The system was found to only partially support ichh
work which was largely attributable to the modeédisn
the standard deviating from how clinical work isuzdly
performed. Similarly, Niazkhani et al. [13] repattthat the
overly simplistic representation models underlymgrent
medication ordering systems led to severe intenfaravith,
rather than facilitation of, the actual medical wadFurther,
Fitzpatrick [5] showed that in reality, cliniciaogten tailor,
re-present, and augment clinical information actwydo
their roles and preferences, which is not adeqgyatel
supported in the current EHR design. Finally, redeers
have demonstrated that the flexibility that allopatient
records to be provisional, informal, or private Icbu
facilitate care delivery [9] and patient hand-ofbpesses
[4, 19]. Such ‘informality’ of documentation is genally
not available in the HIT systems seen to date.

patient-centered (i.e., organized around the padieiisease
descriptors and health conditions). For instancgtegund

Service[14] depicted medical records acting like a “mapd an

itinerary to guide clinicians’ work,” and thus hevbred the
process-centered organization. As we will see,

distinction is critical to the design of medicalcoed
systems.

this

Finally, to examine the appropriateness (accurang a
comprehensiveness) of representations of medicak wo
the context of medical records design, we foundctirecept
of trajectory, a term that Strauss and colleagues [7, 17, 18]
first coined, useful in our analysis. AccordingStrauss, a
‘clinical course’ differs from an ‘iliness trajecto’ The
clinical course describes what has happened sihee t
patient's admission, such as reasons for the admiss
medically meaningful symptoms, and diagnostic rtssamhd
treatment plans; whereas an illness trajectoryrsefaot
only to the physiological unfolding of a patientiésease
but to the total organization of work done over toairse,
plus the impact on those involved with that world ats
organization” ([18], p. 8). The difference betweeapecific
clinical course and an iliness trajectory, as wewsimn the
later sections of this paper, is useful in undeditag
doctors’ information practices and the role of ncatli
records in supporting (or hindering) such practices

ABOUT THE STUDY

We collected the field data by observing a genetarnal
medicine team. This team was selected becausepits i/

in line with our primary research interest —longatause of
medical information. The team provides service atignts
who often have chronic episodes of their illnes®se their
adult life-span and come to the hospital when they
experience a flare-up or other acute situationsse®ling
this service’s work would thus provide rich data on
information reuse issues from a long-term perspecti

Participants

The team, called the Medicine Howard (Mtprvice, is
one of four general medicine services in the depamt of
internal medicine. It usually consists of one altag

A separate but related stream of HCI/CSCW researchphysician (referred to as attending in this paper), one or

attempts to understand the function of medical nésaon
supporting medical work. Berg [1] referred to medlic
records as a formal tool or system that
representations describing medical workplace atidites.
He argued that through clinicians’ reading and imgitin
their patient care activities, medical records play
fundamental and constitutive role in supporting foaid
practice [2]. In studying e-prescribing applicasp&orman
et al. [8] argued that HIT systems are useful avien their
designs accommodate and facilitate clinical adtigitas a
multidisciplinary collaboration effort and fit bettinto the
larger system of patient care.

Part of this stream concerns the question whetrestigal
records should be conceptualized as process-cdnfieee
organized around a medical facility’s work proca$sm as

two second-year residentsegidents), and two first-year
residents ifterns). Occasionally, the team hosts one

embedmedical school student. Each month, one of the $emior

physicians who belong to the MH service superviges
residents and interns. For the educational andhitigi
purposes, the rotation runs monthly, i.e., thedessis and
interns stay on one service for one month and theve to
another. During our nine months of observationeehr
attendings, nine residents, twelve interns, and itvealical
students participated in our study. In addition, observed
the work of another team periodically in order @mnga
broader understanding of doctors’ work.

L All names in this paper, including the EHR, tearatignt, and
clinical personnel names are pseudonyms.



Data and Data Collection

This study consists of largely field-based obseovet
augmented by the examination of patients’ medieabrds
in the EHR system, in this context, eCare. The fighor
performed the field observations. She shadowedogdsict
overall work, typically from three to five hoursaatime.
On two occasions, she shadowed the team througheiut
on-call day, i.e. 30 consecutive hours in the hapiThe
observational activities involved following the tesl
patient care activities, asking clarification qu@ss,
tracking critical incidents, and taking field naté&etween
observations, the researcher reviewed patientsdscnd
working documents. In addition, whenever approprittte
researcher also asked to look at personal rourstiegts in
order to understand how the attendings, residesuts,
interns assembled
educational meetings and
attendings. She was even invited to the team sevmihts,
such as the dinner party when a rotation ended.

The first author was also granted access to thereeCa
system, so she could conduct an in-depth analybis o

relevant research issues captured in the medicalrds.
The eCare system is a web-based medical
application providing authorized users real-timeess to
patient data. It integrates, to a limited extenfpimation
residing in other electronic systems of the ho§p#tach as
Emergency Department (ED) diary notes,
orders, lab work, and data from radiology, cardiglo
neurology, registration, and other special caretsunit
includes clinical notes from doctors, nurses, anbeo
clinical personnel (e.g. admission notes, prognestes,
nursing notes, discharge summaries, social worees.

Our investigation began with an examination of ¢erall

information. She also attendesl th

lectures organized by the

record

medication

was, or was not, documented in eCare by reviewimg t
corresponding patient records. Field notes and caédi
records were used to corroborate one another duhieag
data analysis process.

DOCTORS’ WORK

Over 80% of the patients on the MH service arestiemed
from the ED at the hospital. The remaining patieats
referred from ambulatory care. Patients usually stathis
service for three to four days on average, withidewange
from a one-day stay to over a month-long hospdilin.
MH takes patients whose symptoms do not fit inty ah
the clearly defined special service teams (e.g.
cardiovascular, gastroenterology, hematology, amot
thus, the MH patient pool covers a range of prsfile
including arthritis, asthma, diabetes, hypertensind heart
disease. Many patients who have chronic nonmalignan
pain issues are also often assigned to this service

This situation requires the MH team to deal withixture
of complicated issues. The residents of this teaomally
arrive at the hospital early enough to conduct viidial
visits with their patients and prepare for the niogn
rounds. Morning rounds start between 7 AM and 8 Ak

?hey usually last two to three hours depending@m many

new patients have been admitted. After morning dsuthe
residents always talk with each intern again ineortb
make sure that the treatment and entire care plirbev
carried out and done on schedule. Doctors thendsgen
rest of the day working on their own. They spenidtaof

time working on computers, interpreting new radigi@nd
lab results, searching for information, generatiotes, and
so on. Interacting (via phone) with specialty teafamily

members, primary care doctors, social workers,hdisye
planners, and nurses also constitutes a large gbatteir

work of the MH team, which spans a wide range of work. It is very normal to see all four telephoimet in use

activities including patient admission, initial dreostic
interviews, morning rounds, post-rounds group dis@ns,
generating notes, providing medications, team mgsti

sign-out process, and so on. Our attention was so00

attracted to the information assembling procesgicodarly
when the team admitted new patients, and to thenimgr
rounds immediately after an on-call day, when disgs
and treatments were intensively discussed amongetira
members. The first author observed a total of 2&flept
room visits during morning rounds, among which Wte
the first visit after the patients were admittedldiionally,
over 70 patients’ records (30 with substantial psgocial
issues) were reviewed with a special focus on thwats’
comprehensive assessments of each of the patiegs.ca

For the study reported in this paper, we extradtes
portions from our field observational notes relattx
information seeking and assembling activities thaturred
immediately following patient admission. We ideieiif
information use issues from a
interactionism perspective [7, 17] and paid clogendion
to the occurrence of psychosocial issues in th&wbcare.
We then investigated whether the psychosocial métion

social/symbolic

at the same time in the conference room.

The MH team admits eight new patients during thekcall

rgljay, which occurs on every fourth day. In the meamt

they still need to take care of three to five ramra
patients from previous on-call days. For first-yezgidents,
i.e., interns, an on-call day means that they ratsst in the
hospital for 30 hours straight, during which theyt only
admit new patients and generate comprehensive aibmis
notes, but also cover 20-24 patients individuallgranight
for other teams. They sometimes can take a napght, n
but that is not guaranteed. They are often callpdby
nurses for various issues arising from any of tpatients.

During the post on-call day, the attendings usuathwve at
their office before 5 AM to have enough time toiesv the
patient admission notes generated by the intermsglu
their on-call nights. The attendings often identfyy issues
that the interns may have missed or were not adedes
clearly in the records, and then bring these isspeduring
morning rounds. The morning rounds on post on-dajls
are the most intensive work activity because thentbas to
discuss each new patient in great detail and cqmeith a



treatment and care plan. Sadly, the interns arenoft
exhausted after working overnight. In this situafidhe
attendings often try to end the morning rounds teefbl
AM so the interns have enough time to work on nesués
and sign-out their patients to the residents anndden
they can go home to catch up on sleep.

In the remaining part of this section, we use Bhe
trajectory as a guiding analytical concept to déscand
interpret our findings along two major lineisiformation

use and documentation. First, we present briefly how
medical information is acquired, assembled, andl usea
general illness trajectory (Case 1). Then, we desdiow
doctors process psychosocial information with three
illustrative cases: (a) where a psychosocial issegirred in

a trajectory but was not documented by doctors s
(b) where a psychosocial issue, supported by dikni

been observed before, the anticipated trajectamybeavery
routine and predictable. For other patients, howetkee
resident and interns may not be able to make sehtiee
case based on the patient’'s symptoms and perfoeremt
their possible causes. In such cases, the doctees u
additional information sources. The following case
demonstrates this:

Case ¥ A patient was transferred from another hospisaha
emergency case. He has past medical history wish kidney
transplant and hypertension. Recently he took ati@t to
Honduras for a scuba diving trip. After he flew kbadhe
developed nausea with vomiting. In another hospitds
situation improved, but he was found to be hypdkie. low
oxygen in his blood). Based on a concern for hina d&sdney
transplant patient, the patient was transferretthisohospital for
further evaluation.

evidence, was communicated among doctors (and with he intern reviewed the ED diary notes, laborattegt

other medical professionals) and was subsequentl
documented in eCare (Case 3); and (c) where iraicert
circumstances psychosocial information was judisipu

documented and used (Case 4). While presentinge thes
cases, we highlight how the absence of psychosociaFi

information (i.e. the missing representation) mayehhad
an impact on quality of patient care and costs.

Information acquiring and assembling

Information seeking and assembling takes
simultaneously in the process when MH admits new
patients, conducts diagnostic interviews, and etehl a
patient during morning rounds. The most intensive
information seeking and assembling occurs righeraft
admitting a patient.

The work starts with a paging text from the ED bet
admitting unit to the resident, which includes fiaient’s
registration number and name, along with possible

Jesults, and the medical records sent from theidrits

hospital in order to prepare for meeting with thetignt.
She could not understand why the patient had dpeelo
decreased oxygen saturation with all vital signd ather
escriptors appearing fine. She first searched (&oagd
ound ‘hypoxic’ was listed as a possible symptonteraf
scuba diving. She discussed this with the supewyisi
resident and interns from other services. Whilesjibs, the
trip had been completed several days ago, so temithen

placesearched an online clinical information databaséterA

gaining an understanding of ‘hypoxic’ causes, sheed to
examine this patient’s previous records one by ame
eCare. Eventually, the intern discovered the pattead
experienced a similar condition two years ago, latgr
recovered without further medical intervention. ekftthis
effort, the intern became very confident and cotelliche
diagnostic interview. This case highlights the mse
informational activities during the preparation fa

diagnosis. The resident immediately makes a quickdiagnostic interview.

assessment based on the ED diary notes in eCardento
decide whether this patient is appropriate for el
service. Next, the resident may briefly talk witmetED
doctor and then assign this patient to one of tterms.
When a patient is referred to the hospital by hémary
care physician, the resident often expects the gginsare
physician’s note in the eCare system. Both thendiig
and the resident(s) supervise the interns, bunatgly it is
the interns who are responsible for generatingntleelical
records (admission notes, progress notes, treatplant
discharge document, and so on), which will be sybsstly
reviewed by the residents and revised (if necejsang
signed by the attending doctor.

A doctor rarely goes to see a patient for a diatinos
interview without careful preparation. She need$adwve a
relatively convincing idea of what is going on (esgveral
possible causes) with this patient. In some casqmtient
comes to the hospital for a chronic illness flapethiat has
been treated before in this hospital. If the lafuhes, vital
signs, and other measures are very consistentwhigtt has

Diagnostic interviews often take place shortly aftgpatient
is admitted to the MH service. The resident andititern
conduct independent interviews with the patientribgian
interview, fourteen categories of questions will &gked,
each relating to one part of the human body sysiEme.
interview usually goes in a matter-of-fact style&&
fashion, and at fast speed. However, because thrdo
want to investigate information about not only syomps
but also about the patient’s past medical histtamily and
social history, and life style (i.e. the entire ted of the
illness experience, which often includes sensitive
psychosocial information), a diagnostic intervievayread
to a very emotional reaction. For instance, when female
patient was asked about her pregnancy historyegiqurs
miscarriage caused her to burst into tears.

2 All cases described in this paper are summarizeah fhe field
notes and examination of patient records retridkat eCare.



In addition, doctors often have to learn skillsd®al with
patients who present with problematic behaviorsr Fo
instance, the interns and residents often shatkstrivhich
they name ‘distractible components,’ to discoveethler a
patient is truly suffering pain or just demandingcetrolled
substance. Patients with substance abuse histoftea
present at the ED complaining of severe “abdonyiaéh,”
since it is expensive to screen out all potentialises.
Inconsistent reactions to each physical assessrasmt
considered to be faking the symptoms. The team raesnb
often share information among themselves verbdigua
those patients who are likely to fake their sympgoihhis
observation is similar to Strauss’ that moral judgts are
very frequent and severe in emergency rooms [18]. Documenting healthcare information

A great deal of information is generated during phecess
of a developing trajectory. What information do tos
document? How do they write a patient's information
especially psychosocial, into the medical records?

Figure 1. An example of a rounding sheet

In order to acquire the most recent medical infdioma
about a patient, the team runs morning rounds eudagy
including weekends and holidays. Before they ga ésam
to see a patient, they discuss various potentiesbased
on the symptoms observed. The attending often #sks The eCare electronic patient records system usethen
residents and interns questions as an instructioagl to study hospital is a web-based application thatwalo
train them in how to think and look at the problemore doctors, nurses, and other clinicians to genenae-text
deeply and broadly. In addition, the attending mfte notes, including admission notes, progress noissharge
introduces the most recent research literaturetladbetter ~ documents, nursing notes, social worker notes, spedial
treatments pertinent to the patient case at hands b consulting notes. Al documents are arranged
process of information sharing, sense-making, émeis chronologically (see Figure 2). Although there idilter
making, education, and training. For instance gmasi often  that may help locate a certain type of note, thsreo
tell different doctors different stories or storiesmore or  keyword search, which is considered to be the lsigge
less depth about their iliness experience, pagitplabout  usability problem by clinicians.

the psychosocial issues in their lives. The teanmbers
often respond to each other - “Oh really? He dititalh me
that.” Morning rounds provide an opportunity foetlkeam

to piece together the information and gain a better
understanding of their patients.

An admission note includes pre-defined categoriés o
information such as a patient’'s chief complainttaded
history of present illness, past medical and syrd¢p@story,
allergies, medications, family and social histdhg results
from the physical exam and review of the body syste
In a patient’'s room during a morning rounds, iugially vital signs and other lab/radiology data, assessiauech the
the attending who takes the lead in making thesassent.  plan. Among the various notes, the admission noteains
It is often observed that the family members couoiie the most comprehensive information about a pateat is
much valuable information that may have been missedhe first document that the service team providteis. used
otherwise by only talking with the patient. In pautar, throughout the trajectory not only by the teamlitbat also
psychosocial information is often acquired througlking by nurses and other clinicians as both a sourdeaséline
with family members individually and with other information and a guide for the work of care.

caregivers, such as home visiting nurses.

As searching and acquiring information developsgla
trajectory, assembling the information takes place —_—

simultaneously. Each doctor has her version ofteding . == =
sheet, whether a structured template or a piecblafk — S = F,,mjrmm
paper. Each patient gets one sheet. This roundiegts :

et J| | Sese————

appears to be the most important working document f
doctors to carry around in their pockets. The rangdheet
will be manually filled in with a patient's demogaic
information, registration number, emergency contaotle
status, history of present illness, past medicajéeny
history, allergies, on-going medication, family/&dc e
history, medical problem list, newest radiology/is&sults, [hopinn - esod
and a to-do list. Figure 1 shows an example ofumdng

sheet. Figure 2. Documents displayed chronologically in efre



Among various categories of information in an adiois
note, several are matter-of-fact and straightfodywavut
others can be questionable and sometimes requieduta
wording. (See later cases in this paper.) For ms&a
‘family history’ usually records whether family méers
have a similar or related disease; ‘social histasfyould
include any information about the patient’s livigiguation,
occupation, or any other aspects of the patieifiesthat
may be clinically significant to the patient’s ptlefn.
‘Social history’ is supposed to contain informatisuch as
where and with whom the patient lives, employmeatial
support, activities, habits, insurance coveragelirfgs of
anxiety or depression, visits to psychiatry or abwiorkers,
and ability to care for oneself (if elderly). Allf dhis
information will tell a doctor how a patient manageer
illness in her social situation. However, accordingone
attending doctor, in practice, the ‘social historias

she could get more pain medications. The lab/radioal data
did not reveal anything clinically significant. WheKristine
communicated this case to her attending, the dtignsbcame
outraged and immediately led the entire team toBbe The
attending speculated that the patient was manipglaher
symptoms to gain access to a controlled substafbe.
attending confronted the ED doctor. Eventually, pagent was
discharged from the ED as requested by the MH cervi

This was a problematic care trajectory which endith
the attending’s interaction with the ED doctor. Hwer,
the record did not document the conflicting underdings
of the attending and the ED doctor nor any of thgemt’s
problematic behavior. It may be speculated thatnaings
patient arrives at the hospital again, she maydoeitéed to
a different service or even to the same servicenwthe
attending, residents, and interns are differente(da
periodical rotations). For this case, even thoudie

—

deteriorated to include only habits such as smgking PSychosocial issue emerged as a main concernll idist

drinking, and illegal drug use.

In the ‘history of present illness’ section, dostawrite in
free-text how a patient presents at the hospitatjous

not seem legitimate enough to be documented inettard.
As one resident stated, “You never know for sure.”

Patients demonstrating pain symptoms are prevaiethiis

they investigated via a diagnostic interview witle fpatient
and discussion with her family members. At the eh@n
admission note, the ‘assessment and plan’ showddrdent
a doctor’s rational thinking, i.e. their interpriédé of the

for the medical teams to formally capture this infation
as part of a patient’s record or perhaps bettemfiormal
documentation (as noted in [9]), so that this infation can
be noted down and shared across care episodespdihis

patient case and why this patient should receiis th 0 missing technical capability for supporting titype of

particular treatment. A good admission note shauldress
the issues clearly and provide a convincing ratefiar the
treatment plan. However, the critical thinking apporting
evidence is often missing, leaving later doctorsvimder
why the patient received an intervention duringpghevious
episode. Psychosocial issues (if documented) afgear
in the ‘history of present illness’ and the ‘assesst and
plan’ sections.

As psychosocial information is often considered ke

subjective and is often vaguely defined or perative

differently by different care providers, the handliof such

information magnifies the gap between the work, the

patient, and the representation (i.e. medical cdn the
following sections, we describe three cases tHastihte
how doctors cope with patients’ psychosocial issiesv
they interpret, use, and document psychosociatnmition;
and, how the breakdown in the
potentially affect clinician performance, qualiticare, and
costs.

Psychosocial information, but only in ‘talk’
Consider the example below:

Case 2 A 36-year-old female patient with history of
hypertension and anxiety disorder presented atBbewith
complaint of chest pain. She was assigned to MH aad
waiting for a bed. Upon arriving at the ED, Krigjnthe MH
resident, overheard a nurse say that this pati@mwed up at the
ED every few days. Often, the patient received \annfusion
(with a controlled substance) and then was dis@thrgOn
several occasions she was hospitalized for fuetkialuation, so

representation ca

long-term information reuse. Whether or not to redcthis
sensitive information and how to record it is ldygeft up
to each individual doctor. Many other psychosodales
critical to understanding a patient’'s needs andivastare
also shared only verbally without being documentEuis
leaves the next care team in an information vacauneh
requires the repetition of time-consuming invegtayes in
complicated patient conditions.

Psychosocial information in the record, but when?

Under certain circumstances, psychosocial inforomathay
be documented in the formal representation. Howeiter
importance may not be immediately recognized byryeve
member of the medical team. The psychosocial inftion

is largely passed along orally in the beginning gfatient’s
illness. Perhaps it will be eventually capturece@are, but
this may not occur for a long time. In the follogicase, it

rIEappens a patient resorts to violent behavior, @doetors

ave “hard evidence” to note in the record.

Case 3(All quotes are from doctors’ notes in eCare.) A 23
year-old woman with a history of sickle cell diseames to
the hospital ED every few days complaining of cheain.
During the last hospitalization, the patient hadgrigicant
issues with behavior.” When she was told she coatchave IV
Benadryl (an abusable substance), “she became fqusteated
and ripped up all of her paperwork. ...She phykidhreatened
numerous staff members and required security pcesem
more than one occasion.” The MH service orderetl tedts,
then noted, “there was no evidence of acute chgsirame
demonstrated. ...It was not felt that the patieat wxhibiting
evidence of serious sequelea of sickle cell ctisis.



The attending talked with the patient’s primaryecahysician
to put her on a chronic pain management prograrghamight
eventually help the patient stop the drug abuseyTbintly
made it very clear in the patient’s discharge noses “should
no longer get IV Benadryl and she was abusing’this.

Although this case was of a similar nature to Chsgetails
were recorded in the eCare system to inform othésit
this patient's conditions, which, if used properkould
prevent these issues from happening again.

As an aside, there is no guarantee that such iafitom
would be re-examined, since reuse is subject tibikfg,
incentives, and the power relationships betweerntodsc
The next ED doctor missed the information writtenttie
discharge notes in eCare:

After only a few days, the patient showed up at Hie
complaining of nausea, vomiting, and severe paifhdn legs
and back. She again demonstrated questionable ibehav
refusing a chest X-ray when she did not receivenvcotics.
Then the ED doctor gave her one dose of IV Benadvkich
violated her on-going pain management program tiat
attending and her primary care physician set up.

The ED routinely uses another electronic systemiclwvh
records a patient’s vital signs and other medicaliyical
information but does not have a patient's detaipebt
medical history. If the ED doctors want, they cagih to
eCare to find out a patient’s past episodes, histréguires
extra effort. As well, there are distinct differescin the
priorities between ED doctors and floor doctorsogth
doctors such as the MH team). ED doctors’ pricsitee in
treating the immediate symptoms and moving pati¢mts
floor units as quickly as possible. Floor doctoos, the
other hand, not only deal with acute conditions alsio
need to plan for long-term care. It is not necdgsar an
ED doctor’s interest to face down drug abuse, esabuld
considerably slow down the interaction with a pati€loor

doctors, on the other hand, must do a great deal of

unnecessary work for patients seeking drugs. Adaghy
there is a tension between floor doctors’ desirbaee ED
doctors to carefully read prior records and the d€tors’
incentives to ignore prior information. The lackwidibility
does not help. We will return to this issue in thesign
implications.

So far, we have described cases where the psydhbsoc
information was never recorded and where it wasroed
late in a patient’s history. Next, we examine secahere it
was recorded appropriately.

Detailing psychosocial information in the record
Some trajectories may be dominated by the psyclmisoc
factors to such an extent that without those isfigdsg in

Case 4 (All quotes are from the records in eCare.)

Day 1: Mrs. Smith, an 81-year-old patient with a historfy o
dementia, anemia, depression, and hypertensiosemed at
the ED with multiple falls. ED doctors noted thetipat “had
some ecchymosis [skin discoloration caused by Blowdr the
right side of her face.... The number of falls gadient has had
over the last several days is concerning, espgoilen her
living situation.” MH team resident Nancy and imtedohn
conducted diagnostic interviews separately and eednthe
patient carefully. They had serious concerns.

Day 2 Nancy and John reported to the attending thay the
called the home visiting nurse, who reported that patient’s
son who lives nearby said “Dad beats mom.” Aftee th
attending carefully examined the patient, he notedthe
admission note, “It is unclear how one discretedalld cause
the variety of bruises on the patient, including th edema,
arm bruises, and side bruises. This may be consistéh
multiple falls over time because for dementia, hosveabuse
should be considered in this case as well....” aktending
pushed for a meeting with the family and to includeocial
worker.

Day 3-5 Various personnel were called to evaluate Mrsitlsm
Her primary physician was also informed. Diane, racfice

management coordinator, phoned Adult ProtectiveviGer
(APS) and the visiting nurse organization (VNO)eStoted in
the records that VNO expressed “their concernfiefsafety in
the home due to Mr. Smith’s sexual advances towschome
visiting nurse.” Soon, APS became involved in thse:

Surprisingly, Mrs. Smith, who was believed to benno
conversant, became more verbal, mumbling “theyraael at
me” and “everyone is yelling and asking me whamltaying to
do.”

Day 6 A progress note noted “significant bruising owesr
body, concern for elder abuse. Adult protectivevises has
been contacted, are currently investigating hee.ceisisafe to
go home.”

Day 7-12 While all parties worked hard to investigate the
problem, the family was trying to have the patidistharged to
her home. Nurses noted in records that the pdtiia “crying
episode overnight for five hours”.

Day 13 The meeting of all parties took place. The APS
representative “discussed with the family legaicat against
them for their noncooperation.”

Day 16 Mrs. Smith was discharged to a nursing facility.
Family may not take the patient from the nursingility
without discussing their plan first with the AP Seagy.

The hint of elder abuse, the psychosocial inforamtivas
noted in the records from the very first day. Alotig
development of the trajectory, details of elder sband
complicated troublesome family dynamics were
increasingly discovered and documented in the dscor
Compared to other trajectories, in which the exlass
and accountability of the psychosocial issues enrtéitords

the patient's record, the necessary work cannot bewas limited, psychosocial issues were at the cdréhis

accomplished. Below is a case that illustrates lpssocial
information being systematically captured in thedioal

trajectory and this was reflected in the records.

records from the very beginning of a trajectory (as This is a very special trajectory that highlighteet

compared to Case 2 and 3, where the psychosoesiad is
was never recorded or recorded only after sevezatevhad
occurred).

complexity of the emotional work in some cases eflival
care. Several issues are of note. First, it isrshgnthat how
many details related to psychosocial issues that Nt



team investigated and documented in the
Furthermore, the attending pushed very hard onctise to
get all parties involved; otherwise, Mrs. Smith htignave
been just treated as a normal “dementia patielitdase.

Second, as described in the story, there are mimgat

personnel (e.g. ED doctors, MH team, nurses, socia

workers, practice management coordinators, the gugim
care physician) and several social services (A®.S,
county sheriff, nursing home) involved in this &etory.
Each of them had their specific role in solving matl
issues (perhaps simple in this case) and socialesss
(extremely complicated). The hospital cliniciansctéed
their work and their understanding of the caseQare in
real-time. Information sharing was very intensias a
coordination to collectively investigate the issared solve
the problem. In this case, the medical work of cames
marginal (i.e. treating bruises), but the inforroatiwork
was at the very core of the entire trajectory.

Third, the patient and family members, who werdntfigg

among themselves, were non-cooperative with doaods
social services, and they complicated the trajgchyr not
being able to provide, or by attempting to hideoinfation.
However, the information was pieced together ctilety,

and the doctors tried to write the consequencesofi step
in the records. In this case, as mentioned, the e§atem
effectively supported information sharing and caaation

among various clinical groups in real-time. Indee@are,
regardless of other significant usability issueasvable to

record.there.” However, there remains a puzzling questidry

they do not always document this information, as
demonstrated through the differentiated handlingsa¢h
information
conditions do clinicians choose to (or choose rmt t
Idocument psychosocial issues in medical records&t \afie
the rationales underlying such choices?

Doctors are trained to look faymptoms first, then they
think about thecauses (based on their medical knowledge
and their experiences). This is the sense-makiagesand
also the medical reasoning process that leadsaigndstic
judgments. Finally, they need to come up wittreatment
plan. Therefore, symptoms, possible causes, aathtent

and care plans are perhaps the most important three

categories of information in medical records torespgnt
their work. These categories of information alsostitute
valuable information for future reuse when a pdtien
readmitted to the hospital.

If suspected ‘causes’ match ‘symptoms’ well, aecsry
will be straightforward, even though achieving iaynnot
always be uneventful (as in Case 1). In an intemedicine
unit, most patients are admitted because of acgete due
to chronic illness, so the ‘cause’ is easily asdirn® be
medical. In Case 4, the symptoms were bruises, thed
cause was a “fall” (according to the family members
report). However, a single fall was not likely tause so
many bruises on her body (as the attending notethen
records), and if the bruises were caused by maltialls,

satisfy the needs of the clinical workflow and work how did these falls happen? Doctors needed to geosi

representations in this case.

This case showed how the medical team, when tHeyt fe
appropriate, would document the psychosocial infdrom
for a patient. Clearly, this case was unusuahighlights,
nonetheless, the emphasis on the doctors’ sense
‘appropriateness’ in determining when to documekfite

turn to a discussion of this next, as well as desig

implications from our study.

DISCUSSION

Situated within a service team of general intemadicine,
our field observations reveal the need for addition
consideration of psychosocial issues in doctorsicfice.
This is partially due to complicated patient presil chronic
illnesses throughout patients’ lifetimes, or poarbntrolled
pain issues. These findings contribute to an imgdov
understanding of doctors’ work, building upon wBatauss
[18] and studies in HCI/CSCW (e.qg., [15]) have népad.

One intriguing finding from this study is that doct
detailed psychosocial information in eCare withtldit
concern about sharing such sensitive
institution-wide, which stands in contrast to owarler

study on nurses’ documentation behavior [19]. latth

Q

convincing diagnosis, so they went further. In tése, the
‘cause’ was psychosocial, but the symptoms wereicakd
This was reflected in the records, where a greal dé
psychosocial information was documented. In addljtibe
treatment could not address just medical issues.dbletors
eeded to prevent the abuse from happening agaithey
pulled together all sources to find a suitablettrest plan.

In Case 3 however, the pain drug seeking patiedt da
medical issue, i.e. sickle cell disease. Althougle svas
admitted to the hospital frequently, the doctoifi fitst
looked for symptoms. The symptoms were documemied i
the records as “questionable behaviors,” because did
not match sickle cell disease (i.e. the cause). ddetors
speculated that the patient was faking the symptomthis
scenario, the ‘symptoms’ became psychosocial, teast a
mix of medical and psychosocial. In reviewing poms
records of this patient, the doctors did not pytrapriate
information in her records until the most recenisege in
which the patient became violent and threateneersth
This became the triggering incident that provideiience

informationfor the doctors’ speculation. Lacking definitiveidance,

doctors may hesitate to document such suspiciofialkéd
symptom” in the medical record. This is reflectadCase 2,

study, we found nurses had various concerns aboutvhere the doctors speculated that the patient wakirsg

documenting patients’ psychosocial information,luding
the patients’ emotional needs. Instead, we obseirvelis
study, as one doctor stated, “when it needs tdbeet it is

drugs but did not explicate this in the recordsisThissing
representation of psychosocial information may avaly
create severe problems, such as the incident tescin

in Case 2 and Case 4. So, under what



Case 3, where the psychosocial issue was finatiydit to
the medical team’s attention and documented iningit
However, it may have been too late for the patient.

This story is not extraordinary: Over the past save
decades, there has been a tendency to wakwpatient-
presented complaints and symptoms as curable disdaat
can and should be treated within the purview of icad
professionals [6]. This view, however, often leadsan
overly narrow, ‘medicalized’ lens of health andcdks that
largely ignores psychosocial causes and other ibaititrg
social and economic factors. Smoking and obesity, f
example, are increasingly viewed by the medicalldvand
society as diagnosable and curable diseases atddraith
nicotine substitutes and obesity drugs. This defesutheir
behavioral and socioeconomic root causes [12].

Medicalization is defined as “the expansion of mad as
an institution and the use of a medical lens tavwiriman
processes and behavior” [20]. We believe it is darghis
medicalized view, not the sensitivity of informatjothat
sets the boundary of what information to be docueekn
and what not to be. It is also this medicalizedwvitnat
determines the reuse value of information in subest]
care episodes. Medicalization implies clear diatjodssts
and evidence. Oftentimes certain psychosocial médion
gets lost, as in Case 2, because such informatiooti yet
formally defined in medicalized terms and encomedss
the medicalization view. Such information is releghto
the ‘subjective’, becoming less than a ‘medicat'fac

Case 4 illustrates a rather unique case where #xdical
team transcended the boundary set by the medidalieev

to actively seek help from other parties includisacial
services. In this case, the symptom, “bruise,” wiesrly
disconnected from the suspected medically relevanse,
“fall,” which obliged the medical team to think oaf the
box to find non-medical evidence and seek non-nadic
interventions. This endeavor, however, does notagw
take place because such a disconnection is notyslwa
readily discernable.

legitimization for psychosocial issues in system
construction and include appropriate representatinrthe
record formats.

More importantly, as we have shown, there existgap
between the work, the patient, and the representatihich
may account for the suboptimal outcomes or adverse
consequences observed such as repetitive invegstigat
delayed diagnoses, inappropriate treatments, ussane
hospitalizations, and increased cost burdens Bhtspital.

This broader implication raises the need to re-ephalize
medical records adaptively dsoth a representation of
medical processeand of the patient. Recognizing the
inherent gap between representation and the redd wam
extensive body of literature in HCI/CSCW has been
devoted to studying the issues related to the septations
of work and how they should be designed to suppost
going work activities (e.g., [3, 16]). Our studyipts to a
new perspective that representation of informatioay
need to be constructed in adaptive forms when gukin
form cannot adequately support a multiplicity ofpases,
changing demands across time, and distinct pésrivf the
information consumers. In the medical context, wththe
information representation that supports medicatesses
— routines and procedures in day-to-day care — irsma
critical, what needs to be shared across multiptept care
episodes is not only the process-oriented informnatiut
also information centered around the patient’s Idag
illness trajectory [18] — her medical conditionsdaother
associated psychological and social experienceshas/n
in this paper, the conceptual models underlyingrenir
medical records are largely process-centered, wihichot
accommodate this multifaceted need and hence may
adversely affect medical practice and diminish thase
value of documented patient care information. Oudyg
represents an attempt to examine whether focusingne
model may lead to the missing of critical functilities for
the continuity of care when a patient comes bacls part
of the critically-important examination of long-ter
information reuse and of work representations irthbo

Our findings once again point towards the need forHCI/CSCW and health informatics.

considering the broader context of systems, eskedia
medical settings. Clearly, the EHR system by itselfinot
solve the problem of medicalization. Historicallthe
practice of medicine has been focused on diagrasis
treatment, by and large neglecting the human sfdeaie.
Consequently, information models underlying curteHR
systems are mainly organized around storing andcagiag
symptoms and treatments. For example, the Cettiiica
Commission for Health Information Technology (CCHIT
the accreditation body for commercial EHR products,
places an exclusive emphasis in their certificatoiteria
on whether an EHR system has the capability ofuramm
and managing discrete, process-oriented, and mizdida
data, rather than on the meaningfulness (and doglyit
coherent representations) of the data to cliniciantheir
patient care activities. Our study shows the needadin

DESIGN IMPLICATIONS

Our findings may provide valuable insights intoesigning
electronic medical records. First, it is clear ttie specific
problem of pain medicine abuse is acerbated byBbe
doctors’ tendency to move patients through as dyiek
possible. Organizationally, reconsidering theireiniives,
or creating a program by which they can hand offséh
patients without admitting them is warranted. Teéchihy,
providing all doctors convenient access to critical
information is a prerequisite for enabling such
organizational change. For example, many U.S. stadee
now implemented patient registry systems that raaina
comprehensive list of patients’ prescriptions. Thé is
accessible to licensed physicians free of chargeeher, it
cannot be retrieved without considerable effortg.(e.
logging into a separate state-owned system andtlsagr
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