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QUESTION ADDRESSED: What are nurses’
and providers’ perceptions about use of
patient-reported symptoms to guide plan of
care for hematopoietic stem-cell transplantation
recipients?

SUMMARY ANSWER: Fourteen bone mar-
row transplant nurses and sevenproviders (MD,
NP, and PA), participated in semistructured
interviews to explore nurses’ and providers’
perceptions about patient-reported symptoms.
Three main themes emerged from the in-
terviews: (1) electronic symptom reportingmay
improve assessment and care, (2) integrating
symptom reporting into nurse workflow pres-
ents difficulties, and (3) surveys were not
completed for various reasons. In addition,
three subthemes emerged: electronic patient-
reported outcomes (PROs) improve quality of
care, communication gaps, and timing and
frequency of nurse/provider interventions.

METHODS: Semistructured interviews were
conducted in person on the bone marrow
transplantation unit. Nurses and providers
were interviewed once to capture their percep-
tions. Interviews were transcribed and content
analysis performed.

BIAS, CONFOUNDING FACTOR(S),
DRAWBACKS: Muchof thework todate on
PRO implementation has been done in out-
patient cancer care, but inpatient care is likely

to have unique barriers and facilitators.
Implementation strategies will need to be
tailored to an inpatient unit’s needs, barriers,
andworkflow.Thedisciplines of implementation
science and quality improvement/improvement
science offer implementation strategies and
frameworks that have previously been used to
implement other types of evidence-based care.

REAL-LIFE IMPLICATIONS: Bone marrow
transplantation providers and nurses found
value in electronic assessment of symptoms,
which is a cornerstone of inpatient clinical care.
A tailored implementation plan for PROs will
likely need to target multiple levels, because
barriers mentioned in interviews in this study
occurred at the unit, nursing workflow, and
patient levels. Potential solutions may be to
automate reminders or change theway patients
can complete the PRO. For instance, in-
teractive voice response has been successfully
used in outpatient care. All inpatients have a
land line in their rooms, and thus they could
receive an automated interactive voice re-
sponse call where they used the phone’s key
pad to type in their answers. A verbal option
may be good for those who are not feeling well
enough to read or those with low literacy skills.
Another solution is to change the nursing
workflow, so nurses are alerted immediately to
concerning symptoms. For instance, if a pa-
tient reported severe pain or nausea, an au-
tomated alert could be sent to the nurse.

ReCAPs (Research
Contributions Abbreviated for
Print) provide a structured,
one-page summary of each
paper highlighting the main
findings and significance of
the work. The full version of
the article is available online at
jop.ascopubs.org.
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Abstract
Purpose
To investigate theuseofelectronicpatient-reportedoutcomes (PROs) toassess symptoms

and how they can provide opportunities to clinicians to address symptoms in a timely

manner to improve clinical care. As part of a larger study to evaluate whether providing

standardized symptom reports to themedical teamwould decrease the time to treatment

of reported symptoms in hematopoietic stem-cell transplant recipients, we assessed

nurses’ and providers’ perceptions of electronic symptom reporting.

Methods
Semistructured interviews of RNs, MDs, NPs and PAs were conducted at an academic

cancer center in the southeastern United States. Nurses’ and providers’ perceptions of

electronic symptom reporting were explored. Interviews were audio-recorded,

transcribed, and coded by two investigators to identify major themes.

Results
Fourteen RNs and seven providers (MDs, PAs, and NPs) participated in the interviews.

Three main themes emerged from the interviews: electronic symptom reporting may

improve assessment and care, integrating symptom reporting into nurse workflow

presents difficulties, and there are barriers for completion of surveys.

Conclusion
The majority of nurses and providers believed that the inclusion of electronic symptom

reporting in bonemarrow transplantation inpatient units has the potential to improve care

but that barriers to implementation remain.

INTRODUCTION
Patient-reported outcomes (PROs) are
instrumental in improving care to decrease
symptom burden, improve patient out-
comes, and increase survival.1,2 PROs refer
to “any report on the status of a patient’s
health condition that comes directly from
the patient, without interpretation of the
patient’s response by a clinician or anyone

else.”3(p2) Systematic, comprehensive PRO
collection is typically not part of routine
nursing assessment or provider rounds
in bone marrow transplantation units
(BMTU); instead, clinicians typically query
patients about specific symptoms during
daily brief clinical encounters (ie, patient
rounds).4-6 Using standardized electronic
PRO surveys allows clinicians a broad
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inventory of symptoms they can use to identify and address
severity and frequency of unrecognized symptoms.

Patientshospitalized forhigh-dosechemotherapyaspartof
preparation for hematopoietic stem-cell transplantation
(HSCT) experience significant symptom burden interfering
with quality of life7-9 and would likely benefit from stan-
dardized PRO reporting. Reporting these symptomchanges to
clinicians in a timely manner may result in more frequent,
rapid improvements in clinical care (eg, medication adjust-
ment, consultation with subspecialty services), which may
lead to overall reduction in peak symptom burden. In out-
patient care for cancer, patients completing PROs as part of
routine care have higher satisfaction with care, reduced
emergency room visits for uncontrolled symptoms, and better
symptoms and survival.10-14 Clinicians use PRO information
to direct care; however, little is known for adults treated in an
inpatient unit. A critical first step in practice change is to
understand HSCT clinicians’ perceptions of acceptability and
usefulness of using PROs during inpatient rounds. We aimed
to explore nurses’ and providers’ perceptions about using
PROs to guide plan of care for patients undergoing HSCT.

METHODS

Parent Study
Thecurrent study is apart of a larger parent study conducted at
theUniversity of North Carolina at Chapel Hill (UNC) BMTU
from July 2014 to June 2017. The primary aim of the parent
study focused on evaluating use of electronic patient symptom
reporting to reduce symptomburdenduringHSCT.At a single
academic medical center, patients were randomly assigned to
daily symptom reporting with PROs during hospitalization
(n = 76) or usual care (symptom elicitation at discretion of
clinician; n = 38).

Nurses instructed patients to complete a brief PRO survey
daily on their iPhone or iPad (intervention group). Patient-
Reported Outcomes Common Terminology for Adverse
Events (PRO-CTCAE) items were used to assess 16 common
HSCT symptoms. The recall period on PRO-CTCAE was
changed from “last 7 days” to “now” to accommodate daily
symptom reporting. The survey was available to be completed
from 12:00 PM to 10:00 PM. This time period was selected
because it occurs aftermorning rounds andmaybetter capture
symptoms experienced as the day progresses.

Nurses received an e-mail notification whenever patients
were randomly assigned to daily symptom reporting and

completed an electronic PRO during hospitalization. Each
morning, an e-mail containing a link to a study home pagewas
sent to the nurse caring for individual intervention patients.
Nurses were required to use their secure institutional log-in to
accesspatientreports (Fig 1).These reports showall symptoms
queried in the survey; the most distressing symptoms are
ranked at the top and the least distressing symptoms at the
bottom.PRO-CTCAEcommonly reported symptomsof those
undergoing HSCT included shortness of breath, pain, vom-
iting, diarrhea, nausea, mouth/throat sores, constipation,
cough, insomnia, heartburn, rash, decreased appetite, fatigue,
anxiety, sad/unhappy feelings, nothing could cheer me up.

When patients completed the electronic survey (70%
completion rate), the nurse would receive an e-mail of patient
reports. The nurse would print and present the report at
morning rounds. Providers used the report to guide conver-
sationswithpatientsduringroundsandhelpdirectplanofcare.

Setting and Participants
The focus of this article is to report on a concurrent qualitative
study conducted at the UNC BMTU. Nurses and providers

who had delivered care to patients enrolled in the afore-
mentioned study were purposively recruited to participate.
Nursesandproviderswereeligible if theyhadcared forpatients
undergoing HSCT during the parent study period. Forty-four
nurses and 16 BMTU providers met inclusion criteria. Par-
ticipants provided written informed consent.

Procedures
Interview data were collected fromAugust 2017 to September
2017 by a trained interviewer (E.C.). Each nurse and provider
was interviewed once. Semistructured interviews were audio-
recorded and conducted in person on the BMTU to explore
nurses’ andproviders’perceptions of using electronic PROs to
obtain symptom data. Interview questions (Table 1) were
derived from the research team and current literature. Par-
ticipants could express other thoughts that were not included
in the interview questions. The interviewer began with open-
ended questions and followed with probe questions.

Data Management and Analysis
Interviews were transcribed by a professional transcription
agency. Atlas was used for the content analysis procedure to
analyze interview data.15 Two researchers (A.L.B., R.H.) read
transcriptions to derive codes. One researcher (A.L.B.)
highlighted words in the transcripts that illustrated key
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Survey Data Reported by the Patient 

Symptom Severity or Frequency Change

Intervention

(check applicable) 

None Meds Other





None

None

None

None Mild

Mild

Mild 





Frequently
Almost

Constantly 

Pain

Nausea 

Diarrhea 

Shortness of
Breath 

Rash 

Vomiting 

Nothing can
cheer me up 

Heartburn 

Sad/Unhappy
feelings 

Mouth or
Throat Sores 

Anxiety 

Cough 

Item UnansweredConstipation

Other CommentsLegend

Highlighted response: The patient was asked to rate each
symptom at its WORST in the past 24 hours 

 Symptom worsening since prior day 

 Symptom improving since prior day 

 Symptom unchanged since prior day



Completed by 

Doe, John 
MRN: 123456-7 

Date Completed: 4/23/14 
Time Completed: 0927 

Name ________________________________________ 

Date __________     Time  __________ am/pm 

Fatigue

Insomnia

Decreased
Appetite

None

None

None

No

None

None

None

None

None

None

None

Very SevereSevere

Severe

Severe

Severe

Severe

Severe

Severe

Severe

Severe

Severe

Severe

Severe

Severe

Very Severe

Very Severe

Very Severe

Very Severe

Very Severe

Very Severe

Very Severe

Very Severe

Very Severe

Very Severe

Very Severe

Very Severe

Mild

Mild

Rarely

Moderate

Moderate

Moderate

Moderate

Moderate

Occasionally

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Mild

Yes

Mild

Mild

Mild

Mild

Mild

Mild

Mild

No prior data

Fig 1. Survey data reported by the patient.
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concepts, and R.H. made notes about her thoughts related to
each group of highlighted words. Through this process, codes
emerged and were given labels reflective of concepts or
themes. Two coders reviewed and discussed labels to group
codes into related categories. Major themes were identified
through these processes. Each major theme was then defined,
and corresponding exemplar quotes were identified.

The trustworthiness of analysis procedures and findings
was addressed by making an audit trail to record data col-
lection, coding, and analysis decisions. The interviewer, who
was one of the data coders, made reflexive memos after each
interview.Thesememoswere reviewedtogetherwith theaudio
recordings to discern linkages, gaps, and questions.

The study coordinator entereddemographicdata, and10%
ofthedataenteredwerecheckedbytheprimaryinvestigator for
quality assurance and found to be 100% correct. The second
coder (A.L.B.) was familiar with the aims of the study, did not
interview the nurses or providers, and coded 100% of the data.
When the two coders did not agree on their initial code, code
negotiation and transcript review occurred.16 Their initial
agreement in codingwas only 47%, but that increased to 100%
after code negotiation. Workflow and technology subcodes
accounted for the initial discrepancy in coding. Both coders
added codes thatwerenot in the initial codebook that required
additional discussion.

Demographic data (eg, years as an RN, MD, NP, or PA)
were collected on the participants and managed using RED-
Cap.17Descriptive statistics were calculated for all demographic

variables using SPSS version 22.0 (SPSS, Chicago, IL). TheUNC
Lineberger Comprehensive Cancer Center Protocol Review
Board and the UNC Institutional Review Board approved this
study. Participants did not receive incentives.

RESULTS

Participants
A total of 14 nurses and seven providers (MD, NP, and PA),
with a mean age of 33.4 (6 7.9) and 43.86 (6 11.9) years,
respectively, participated in semistructured interviews. The
nursing staff was primarily female (85.7%) and white (92.9%),
with an average of 2.3 (6 1.86) years experience of working in

BMT. The majority of nurses held a BSN degree (71.4%) and
had an average of 9.5 (6 10.19) years of experience working in
BMT.Themajority of providerswerewhite (85.7%) andboard
certified, with an average of 9.5 (6 10.19) years of experience
working in BMT.

Themes
Three main themes emerged: electronic symptom reporting
may improve assessment and care, integrating symptom
reporting into nurse workflow presents difficulties, and clini-
cians perceived that patients commonly experienced barriers to
completing PROs. Three subthemes emerged: electronic PROs
improvequalityofcare,therearecommunicationgaps,andtiming
and frequency of nurse/provider interventions are important.

Table 1. Interview Guide for Nurses and Providers

Interview Questions

1. What value to patient care do you think PRO surveys add, if any?
PROBE—How does understanding a patient’s symptom add value to the care you provide?

2. How helpful was real-time PRO reporting for talking to your patients about the symptoms and health conditions they were experiencing?
PROBE—Did your patients talk with you about the symptoms they reported in the PRO survey as a direct result of completing the PRO survey?

3. How often do you think PRO surveys should be delivered during their hospital stay?
PROBE—What suggestions do you have about changing the frequency of the intervention?

4. Did real-time PRO feedback lead to improved communication between nurses and other clinical team members?
PROBE—What ways could we help engage staff with participating in bringing PROs to rounds?

5. What ways could this study be improved on for use on different BMT units in the future?
PROBE—Can you name two ways we can improve the study for other units?

6. Finally, I would like to hear your overall perceptions about the use of electronic PROs in the BMT setting.
PROBE—What can be done differently?

Abbreviations: BMT, bone marrow transplantation; PRO, patient-reported outcomes.
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Electronic Symptom Reporting May Improve
Assessment and Care
Nurses and providers found that the electronic tool improved
overall symptom assessment and emphasized the importance

of continual assessment andmanagement. Inmany instances,

nurses and providers learned that patients were experiencing

symptoms that their assessment practices did not identify.

Nursingstaff believed that the surveysaddedvalue to symptom

assessment and management because of their objective and

self-reported nature. However, three nurses (out of 14) be-

lieved surveyswere redundant, becausenurses routinely assess

symptoms.

PROs improve quality of care
Eleven nurses found the survey effective as an additional tool
for assessing patient symptoms. Because patients are hospi-

talized for 2 to 4 weeks, they inevitably have new nurses at

different points in their treatment. Three nurses believed that

the surveys were a good starting point to building rapport with

new patients who might not feel comfortable discussing the

severity of their symptoms with someone they have just met.

The objective list of symptoms was also mentioned as a good

way to “gather one’s thoughts” during rounds or when

assessing patients. Twonursesmentioned the advantage of the

surveys being open from 12:00 PM to 10:00 PM. This time

period is important, because it is missed by earlier assessment

during rounds, and patients might experience symptoms as

the day progresses. Surveys enable providers to follow up

during the night shift.
Other nurses found the survey less useful and believed if

they were building rapport with patients and assessing them

thoroughly, they should already know about issues before a

survey iscompleted.Onenursementionedthat if apatientdoes

not fill out their surveyuntil later in theday,by the time theyare

assessed in themorning, the answers givenmight be irrelevant.

Thewindow into patients’ perceptions of their symptoms was

cited as a strength of using surveys as a symptom assessment

tool. Two nurses expressed similar experiences with differ-

ences between their assessment of a patient’s symptoms and

the patient’s own perspective of their symptoms. These

misaligned perceptions included which symptoms were most

bothersome and severe. One nurse spoke of how perceptions

about the presenting symptoms themselves can differ: “Well

mucositis, to me, is the worst thing you could have while

you’re here, but the patient’s more distressed about their

nausea or another symptom, so they report that higher, so you
get the patient’s subjective part of it as well, which is good.”

Because of this insight, nurses and providers appreciated
the benefit of an electronic tool to improve assessment and
care. Improving the symptom experience for the patient un-
dergoing HSCT is the key role of the nurse and provider. One
nurse said, “I didn’t even know this person was experiencing
this particular symptom, but it was something that was
mentioned in the survey. So then that’s how it came up. I’ve
seen some instanceswhere it added value to rounds. I think it’s
always bestwhenwe treat the patient based on their symptoms
andprogression per their report as opposed to howwe’ve been
experiencing their symptoms because it’s not always the
same.” Another nurse shared that “one time my patient was
not reporting pain to the provider. He was reporting severe
pain on the survey, and Iwas like, ‘You said youwere in a lot of
pain yesterday, but today you’re saying you told the provider
youweren’t in any pain.’Theywere like, ‘Yes, I just don’t want
to look like I’m…’—theywere being stoic.”The symptomtool
provides opportunity for clarity and encourages the patient to
share symptoms they might not have otherwise shared.

In speaking of electronic PROs, one provider said: “The
potential for providers understanding in a more quantifiable
way how the patient is doing in those kind of nursing-centered
aspects is really valuable. I think one of the things that’s been
challengingwith nursing is that a large portion of the quality is
qualitative, and trying to quantify it is important.”

PROs improves communication gaps
Nurses viewed the surveys as a communication tool allowing
patients to report their subjective experiences in a standard-
ized, objectivewayon their own time.Nurses also believed that
electronic survey delivery removed some of the psychosocial
barriers to symptom reporting, such as appearing stoic for
family or providers or being uncomfortable about physical
symptom conversations (ie, diarrhea). Five nurses cited in-
stances where symptoms were incongruent with statements
made during morning rounds. Another nurse said, “Some
people are embarrassed to ask or they don’t just [ask] about
something because they don’t want to trouble us.” The
providers highlighted the surveys’ usefulness as a tool for
bridging the communication gap between patients and pro-
viders. A common statement among providers was that pa-
tients underreport their symptomsor report things differently:
“I feel that if they tell us stuff that indicates that what we’re
doing is not working, and they don’t want to disappoint
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us…but it’s clear and when you query folks themselves in a
patient-reported manner, what they report is a bit different.”

One nurse believed surveys could help fill communication
gaps in the transplantation process. “We’re putting them
through the transplant process pretty fast. I’ve noticed a trend
of it being harder for them to really get the information, all of
that information, and so you tell somebody, well this chemo’s
going to do this you, it’s going to cause some peripheral
neuropathy. They kind of expect that so they don’t even report
it a lot of times.”One nursementioned patients underreporting
symptoms because of expectations: “I’ve noticed a lot of our
patients are like, oh well you told me that was going to happen.
Yes, but I still need to know about it so we can manage it.”

Integrating SymptomReporting IntoNurseWorkflow
Nurseswere responsible for providingPROsurvey findings for
discussion at morning rounds. During this study, this was an
additional task for nurses who often struggled with changes
because of the varying number of patients who were in the
study. This was an added responsibility to their already de-
manding patient workloads. Nurses expressed that it was easy

to forget these additional tasks, particularly reminding the
patient to complete the symptom assessment before
the electronic systemclosed. If thenight shift nurse printed the
form, then theday shiftnurse could share it inmorningrounds.
More than 50%of patients were asleep by 10:00 PM, and nurses
were not comfortable waking patients to ask them to complete
the symptom assessment. One nurse explained, “Once we
forgot to remind the patient, it just didn’t get done.” To
counteract the lack of integration, nurses and providers
suggested further simplifying the survey to fewer items, of-
fering different modes of data completion (phone, interactive
voice response), or offering incentives for data completion. A
common statement amongnurses and providerswas “it needs
to be a much simpler process in order to be successful.”
Interviewees mentioned standardized surveys as a useful tool
for nursing staff to quantify quality of care and as a device for
nurses to add patient input to rounds.

Barriers for Completion of Surveys
Interviewdata fromnursesandproviders revealedthatpatients
oftendidnot complete the symptomsurvey.Commonreasons
were that patients simply forgot even when prompted,
symptoms were too severe, and they did not feel well. For
example, one nurse said, “When they actually start feeling
worse…is when they are least likely to fill it out.”

One nurse commented, “They agree to be on the study
when they come in, when they’re feeling fine, and they think
that they’re going to have all that energy, all this free time, and
thenwhen they actually start feelingworse thanwewould like,
when they’re least likely to complete their surveys.”

Timing and frequency of survey completion are concerns.
Twelve nurses agreed that daily surveys were important be-
cause “the patients’ needs and symptoms vary from day to
day.” One nurse believed that although the surveys are a tool
for tracking symptomology, they would not affect care, be-
cause “we treat all symptommanagement kind of the same so
based on the patient, not necessarily what they report because
they won’t always report everything.” The nurses’ opinions
about frequency of how often surveys should be administered
ranged fromdaily, two to three times aweek, once patients had
received their transplants, or at the onset of symptoms.
Providers agreed with nurses about how frequently surveys
should be delivered. All providers mentioning frequency
agreed that daily symptom surveys were best. One provider’s
preference was to start once symptoms begin; another sug-
gested stopping once symptoms resolve or reach a level ad-

equate for coping.Opinions about the timing and frequency of
how often symptoms should be assessed and managed are
mixed, but future work is needed to explore this further.

DISCUSSION
BMT providers and nurses valued electronic assessment of
symptoms. Nurses and providers reported improved com-
munication with patients about symptoms. Clinicians per-
ceived that standardized PRO reporting identified more
symptomsduring rounds than typical clinical interactions and
that symptoms were better managed. Our findings are con-
sistent with extant literature showing that clinicians un-
derestimate symptoms.13,18-20 BMT clinicians reported
benefits for using PROs during inpatient care consistent with
outpatient care: building rapport with patients21 to increase
understanding patients’ perceptions of symptoms.2,9,21 Most
PRO implementation has been in outpatient cancer care, but
inpatient care has unique barriers; implementation strategies
need to be tailored to an inpatient unit’s needs, barriers, and
workflow.

A tailored implementation plan for PROs needs to target
multiple levels22,23 on the basis of barriers interviewees
identified at the unit, nursing workflow, and patient levels. At
the unit level, a common theme was integrating symptom
reporting into the electronic health record (EHR). The health
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care system where the interviews took place is currently pilot
testing using the EHR to administer PROs in outpatient units,
with rollout to inpatient units occurring later. Health care
systems have struggled to integrate PROs within EHRs, be-
cause EHRs lack essential functionality for PROs (eg, PRO
visual representation).

At the nursing workflow level, barriers included nurses
forgetting to remindpatientsornotwanting towakepatients to
complete the PRO before the survey closed at 10:00 PM. Cli-
nician suggestions to address these barriers were simplifying
the process of completing the questionnaire or offering pa-
tients incentives to reduce need for reminders. A potential
solution is to change the nursing workflow so nurses are
alerted immediately to distressing symptoms. For instance, if a
patient reports severe pain or nausea, an automated alert could
be sent to the nurse. Nurses could follow up immediately, and
perhaps a more immediate feedback loop would reinforce
patients to complete the PRO.

At the patient level, the primary barrier was missing data
because of high symptom burden, which is similar in other
studies.11,12 Inpatient interviews may help to determine

barriers to PRO completion, timing and frequency of PROs,
alerts to nurses, andwhich questions are themostmeaningful.
Future solutions may be to automate reminders and change
howpatients complete the PRO (eg, landline-based interactive
voice response, smart TV).

This study has some limitations. First, this single-site study
focused on interviewing a small number of nurses and pro-
viders in an inpatient BMTunit andwas limited by diversity of
race/ethnicity and sex (although it was representative of the
units’ clinicians). Second, the varying number of patients in
the study at any given timemight have affected the nurses’ and
providers’ ability to remember details of the study about
patients they cared for during the study period. Last, the
symptom report was completed the night before morning
rounds, and symptoms can fluctuate from time of survey to
morning rounds. Despite these limitations, this study was
novel in its exploration of nurses’ and providers’ perceptions
of electronic PROs in a high symptom burden population.

One strength is that all providers and nurses interviewed
had used the study’s symptom report and could discuss
challenges, barriers, and suggestions for future work of an
electronic tool. The qualitative design allowed authors to
comprehensively explore nurses’ and providers’ experiences
by gaining a deeper understanding of their perceptions of the
symptom tool.

In conclusion, the majority of nurses and providers be-
lieved the inclusion of electronic symptom reporting in BMT
units has the potential to improve care, but barriers to
implementation remain. Additional multisite studies, in-
creased numbers of nurses and providers to offer their per-
ceptions, and patient perceptions are needed. Future work is
needed to explorehowworkflowwould change if this toolwere
implemented in the EHR.
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