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BACKGROUND: Symptoms account for more than 400
million clinic visits annually in the USA. The SPADE
symptoms (sleep, pain, anxiety, depression, and low
energy/fatigue) are particularly prevalent and
undertreated.
OBJECTIVE: To assess the effectiveness of providing
PROMIS (Pat ient-Reported Outcome Measure
Information System) symptom scores to clinicians on
symptom outcomes.
DESIGN: Randomized clinical trial conducted from
March 2015 through May 2016 in general internal medi-
cine and family practice clinics in an academic healthcare
system.
PARTICIPANTS:Primary care patients who screened pos-
itive for at least one SPADE symptom.
INTERVENTIONS: After completing the PROMIS symp-
tom measures electronically immediately prior to their
visit, the 300 study participants were randomized to a
feedback group in which their clinician received a visual
display of symptom scores or a control group in which
scores were not provided to clinicians.
MAIN MEASURES: The primary outcome was the 3-
month change in composite SPADE score. Secondary out-
comes were individual symptom scores, symptom docu-
mentation in the clinic note, symptom-specific clinician
actions, and patient satisfaction.
KEY RESULTS: Most patients (84%) had multiple clini-
cally significant (T-score≥ 55) SPADE symptoms. Both
groups demonstrated moderate symptom improvement
with a non-significant trend favoring the feedback com-
pared to control group (between-group difference in com-
posite T-score improvement, 1.1; P = 0.17). Symptoms
present at baseline resolved at 3-month follow-up only
one third of the time, and patients frequently still desired
treatment. Except for pain, clinically significant symp-
toms were documented less than half the time. Neither
symptom documentation, symptom-specific clinician

actions, nor patient satisfaction differed between treat-
ment arms. Predictors of greater symptom improvement
included female sex, black race, fewermedical conditions,
and receiving care in a family medicine clinic.
CONCLUSIONS: Simple feedback of symptom scores to
primary care clinicians in the absence of additional sys-
tems support or incentives is not superior to usual care in
improving symptom outcomes.
TRIAL REGISTRATION: clinicaltrials.gov identifier:
NCT02383862.
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S ymptoms account for over half of all outpatient visits1 and
are associated with substantial impairments in health-

related quality of life, work-related disability, and increased
healthcare costs.1–3 Further, symptoms that are unexplained,
multiple, or persistent lead to mutual patient and clinician
dissatisfaction.4, 5 Nonetheless, symptoms have been under-
emphasized in research and clinician training, thereby leading
to suboptimal recognition and management in patient care.6

The SPADE pentad (sleep problems, pain, anxiety, depres-
sion, and low energy/fatigue) is especially important for sev-
eral reasons. First, the five SPADE symptoms are the most
prevalent, chronic, disabling, and undertreated symptoms in
both the general population7, 8 and clinical practice.2, 8–10

Second, they cause additive impairment and adversely affect
treatment response of one another.2, 11–13 Third, the SPADE
symptoms are ubiquitous across most medical and mental
disorders. Fourth, these symptoms commonly cluster3, 14–23

so that clinically unbundling the SPADE cluster is both diffi-
cult and perhaps counterproductive.
Interest is building in incorporating patient-reported out-

come measures (PROs) into clinical practice12, 24–26 based
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upon the untested assumption that providing this information
to clinicians and patients will change outcomes. Moreover, a
number of PRO initiatives have occurred in specialty clinics
which focus on a narrower range of diseases and outcomes. In
contrast, the primary care clinician is responsible for managing
all or most of a patient’s acute and chronic conditions, and
therefore is particularly challenged27 in deciding how many
and which PROs to administer. The PROMIS (patient-
reported outcome measurement information system) measures
are an extensively tested set of public domain PROs, and
SPADE symptoms constitute 5 of the 7 domains assessed by
the PROMIS 29-, 43-, and 57-item profiles (www.healthmeas-
ures.net). The objective of this randomized clinical trial was to
assess the effectiveness of providing PROMIS symptom
scores to primary care clinicians on patient outcomes.

METHODS

Study Design and Participants

In this prospective, two-arm randomized clinical trial, patients
were recruited from March 2015 through April 2016 from
urban academic primary care clinics in which both faculty
and residents provide care. Upon checking in for their clinic
visit, patients were asked to complete a five-item symptom
screener adapted from the MD Anderson Symptom Invento-
ry28 rating the severity of SPADE symptoms on a 0 to 10 scale.
Patients were eligible if they were ≥ 18 years old and English-
speaking, received care from a participating primary care
clinician, and reported a severity score ≥ 4 for at least one
SPADE symptom. The study was approved by Indiana Uni-
versity’s institutional review board.

Randomization

After providing informed consent and completing the
PROMIS measures on a touch-screen tablet, participants were
allocated to the feedback or control group in randomly alter-
nating computer-generated blocks of 2 and 4. Randomization
occurred at the level of the patient in order to control for
clinician factors likely to influence symptom evaluation and
management.

Interventions

For patients randomized to the feedback arm, their cli-
nician was provided, just before the encounter, a printed
bar graph of PROMIS symptom scores (Fig. 1). The
PROMIS numeric scores for all five SPADE symptoms
were specified on the graph, and elevated scores (T-
scores ≥ 55) were further highlighted by including
threshold lines and making symptom bars that crossed
the threshold line red.29 Patients randomized to the
control group completed the same study measures as
the feedback group, but scores were not provided to
their clinician.

Outcomes

The PROMIS30 profile-29 includes 4-item scales for 7
domains; 5 of these domains were used for this study—sleep,
pain, anxiety, depression, and fatigue—as they reflected the
SPADE symptoms. Each PROMIS scale provides a raw score,
ranging from 4 to 20. Raw scores can be converted to T-scores
using the PROMIS conversion tables. AT-score of 50 on each
PROMIS symptom scale represents the general population
norm (i.e., mean), and each 10-point deviation represents
one standard deviation (SD) from the population norm. A
cut point of ≥ 55 was used to represent a clinically elevated
symptom score as this is 0.5 SD worse than the population
mean, which is traditionally considered a moderate effect
size.31

The enrollment clinic visit note from the electronic health
records was reviewed to assess clinical documentation of
SPADE symptoms and SPADE-specific diagnostic and treat-
ment actions. Coding criteria were adapted from previous
chart review studies of symptoms,10, 32 and study team mem-
bers were trained in use of the coding criteria. Every clinic
note was independently coded by two study team members
who were blinded to study group. Coding disagreements were
arbitrated by a study investigator (KK).
Three months after the enrollment visit, participants com-

pleted a follow-up survey, selecting either a mailed or web-
based version. Non-respondents were contacted up to five
times to complete the survey by telephone. In addition to
completing the PROMIS symptom scales, participants were
asked to recall whether they had discussed any of the SPADE
symptoms with their clinician during the enrollment visit (as
well as reasons for not discussing) and whether they had
received treatment for any of the symptoms. They were also
asked if they currently desired treatment or a change in treat-
ment for any of the SPADE symptoms. Satisfaction with the
care of their symptoms was rated from 1 (excellent) to 5
(poor).33

Statistical analysis

The trial was powered to detect a small to moderate effect size
of 0.35 (T-score of 3.5 points on individual PROMIS scales
and approximately 2.8 points on composite score). This re-
quired 131 patients per study group at an alpha = 0.05 and
beta = 0.20 (power of 80%) or allowing for 10% attrition by
3 months, 146 per study group.
The primary hypothesis was that change in the composite

PROMIS T-score from baseline to 3 months would be greater
in the feedback group than in the control group. Multiple
imputation was used to impute PROMIS scores for partici-
pants not completing the 3-month assessment. Secondarily,
complete cases and within-group changes were analyzed, as
well as changes in the five individual symptom scores. All
analyses were intent-to-treat (as randomized).
All-subsets multivariate regression analysis was used to

explore whether certain patient factors (age, sex, race,
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education, number of comorbid medical conditions, and pri-
mary care discipline [internal medicine vs. family medicine])
predicted symptom improvement, adjusting for study arm and
baseline symptom severity.

RESULTS

Study Participants

Of 419 patients screened in the clinic, 374 (89%) screened
positive for at least 1 of the 5 SPADE symptoms (Fig. 2).
Symptom screening scores did not significantly differ between
the 30 eligible patients who declined, 44 who were interested
but unable to complete enrollment, and 300 who enrolled in
the trial (n = 300). A total of 75 primary care clinicians (22
staff physicians, 2 nurse practitioners; 51 residents) had
patients enrolled in the study, and of these, 61 received feed-
back on at least 1 patient.
The feedback and control groups were similar at baseline

(Table 1). Average age of the sample was 49.4 years with 72%

women and a similar proportion of white (45.0%) andAfrican-
American (49.3%) patients. The mean composite PROMIS T-
score was 58.3. Participants typically had multiple SPADE
symptoms; the proportion with 0, 1, 2, 3, 4, and 5 clinically
significant symptoms (T-score ≥ 55) was 5, 11, 13, 18, 21, and
31%, respectively.

Symptom Outcomes

Follow-up data was collected from 256 (85.3%) of the study
participants. Compared to participants with follow-up data, the
44 participants without follow-up data were younger (41.6 vs.
50.7 years, P < 0.001) but were otherwise similar with regard
to recruitment site, sex, race, education and baseline PROMIS
composite T-score.
As shown in Table 2, participants demonstrated signifi-

cant small to moderate within-group T-score improvements
for each of the individual symptoms as well as the com-
posite T-score, with effect sizes in imputed analyses rang-
ing from 0.17 to 0.52. Although feedback participants
reported slightly greater within-group improvement than

Fig. 1 Visual display of PROMIS symptom scores provided to physicians in feedback group.

Fig. 2 CONSORT diagram showing participant flow.
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the control group (3.48 vs. 2.38 decrease in PROMIS
composite T-score), the between-group difference of 1.1
(effect size = 0.16) was not significant (P = 0.17). Likewise,
between-group differences were not significant for any of
the five individual symptom T-scores. Results of complete
case analyses were similar.
Multivariate analysis showed that independent predictors of

improvement in the SPADE composite T-score at 3 months
were female sex (1.7 points greater improvement in T-score,
P = .036), black race (2.5 points greater improvement,
P < .001), fewer than 2 comorbid medical diseases (2.5 points
greater improvement, P = .001), and having a family medicine
provider (1.9 points greater improvement, P = .013). Age and
education were not significant predictors.
Symptoms were more likely to persist than resolve (online

Appendix, eTable 1). Of the 256 patients with 3-month follow-
up data who had a threshold-level symptom at baseline, per-
sistence at 3 months was 78% (157/201) for pain, 76% (139/
182) for anxiety, 70% (105/149) for depression, 65% (101/
156) for fatigue, and 56% (86/154) for sleep problems; thus,
less than one third (254/842) of symptoms resolved. Of
patients without a given symptom at baseline, the 3-month
incidence was 5% for pain, 7% for anxiety and sleep problems,
and 9% for depression and fatigue.

Symptom Documentation and Symptom-
Specific Clinician Actions
Baseline visit notes were available to review for 292 patients,
of which 26 (9%) were new patient visits and 266 (91%) were
patients previously seen by the primary care clinician. In the
feedback group, PROMIS scores were directly mentioned in
only 1 of 147 notes. Patients with threshold-level PROMIS T-
scores (i.e., ≥ 55) were more likely to have SPADE symptoms
documented in the medical record (Fig. 3). However, even
threshold-level symptom documentation varied substantially
by symptom type, ranging from 81% for pain to 16% for
fatigue. Overall, threshold-level, non-pain SPADE symptoms
were documented < 50% of the time. Documentation rates did
not differ between feedback and control groups.
SPADE symptom-specific clinician actions are summarized

in eTable 2 (online Appendix). Since patients often had mul-
tiple SPADE symptoms, the actions shown in the table are for
any SPADE symptom. The most common clinician actions
were medication for 65.7% of study participants, another type
of treatment (e.g., education) for 35.3%, and specialty referrals
for 28.1%. With the exception of one category (diagnostic
tests other than laboratory tests or imaging), clinician actions
did not differ between the feedback and control groups. Med-
ication prescriptions and referrals (but not other clinician
actions) increased with symptom burden.

Table 1 Baseline Characteristics of Patients Enrolled in SPADE Trial

Characteristic Total (n = 300) Study arm P valuea

Feedback (n = 151) Control (n = 149)

Site, n (%) .24
Internal medicine 169 (56.3) 80 (53.0) 89 (59.7)
Family medicine 131 (43.7) 71 (47.0) 60 (40.3)
Age, mean (SD) 49.4 (14.4) 50.5 (14.1) 48.2 (14.7) .18
Women, n (%) 215 (71.7) 111 (73.5) 104 (69.8) .48
Race, n (%) .50
White 135 (45.0) 65 (43.1) 70 (47.0)
Black 148 (49.3) 79 (52.3) 69 (46.3)
Other 17 (5.7) 7 (4.6) 10 (6.7)
Education, n (%)b .62
High school or less 136 (53.3) 65 (51.2) 71 (55.5)
Some college or trade school 85 (33.3) 46 (36.2) 39 (30.5)
College graduate 34 (13.3) 16 (12.6) 18 (14.0)
Comorbid diseases, mean (SD)b 2.1 (1.6) 2.1 (1.5) 2.2 (1.7) .61
PROMIS T-scores, mean (SD)
Pain 61.5 (9.4) 61.5 (9.3) 61.4 (9.5) .96
Anxiety 59.1 (9.4) 59.0 (10.1) 59.2 (8.7) .80
Sleep 58.2 (9.0) 58.3 (9.4) 58.1 (8.7) .85
Fatigue 57.0 (10.0) 56.8 (10.1) 57.2 (9.9) .68
Depression 55.9 (9.8) 55.8 (10.4) 56.0 (9.1) .84
Composite 58.3 (7.0) 58.3 (7.6) 58.4 (6.4) .85
PROMIS T-score ≥ 55, n (%)
Pain 235 (78.3) 116 (76.8) 119 (79.9) .52
Anxiety 217 (72.3) 107 (70.9) 110 (73.8) .57
Fatigue 187 (62.3) 94 (62.3) 93 (62.4) .98
Sleep 182 (60.7) 91 (60.3) 91 (61.1) .89
Depression 178 (59.3) 86 (57.0) 92 (61.7) .40
No. symptoms ≥ 55, n (%) .19
0 16 (5.3) 11 (7.3) 5 (3.4)
1 33 (11.0) 17 (11.3) 16 (10.7)
2 39 (13.0) 22 (14.6) 17 (11.4)
3 54 (18.0) 23 (15.2) 31 (20.8)
4 64 (21.3) 26 (17.2) 38 (25.5)
5 94 (31.3) 52 (34.4) 42 (28.2)

aChi-square test used for categorical variables; t test used for continuous variables
bTotal N for education was 255 (feedback = 127 and control = 128); total N for medical comorbidity was 255 (feedback = 128; control = 127)
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Patient-Reported Discussion and Treatment of
SPADE Symptoms

At 3-month follow up, patients reported whether they had
discussed symptoms and received treatment at the baseline
clinic visit (online Appendix, eTable 3). The level of clinician
action (not discussed vs. discussed but not treated vs. treated)
increased with symptom severity whether measured as the
mean symptom T-score or as a threshold-level symptom (T-
score ≥ 55). There were no differences, however, between
feedback and control group patients. The proportion of
threshold-level symptoms not discussed was lowest for pain
(12%), intermediate for sleep and fatigue (22% each), and
highest for depression (35%) and anxiety (36%). The level

of patient-reported clinician action was not associated with
patient demographics, medical comorbidity, specialty (internal
medicine vs. family medicine), or overall satisfaction with
symptom care.
Reasons for not discussing the symptom were provided by

140 patients. The most common perceived reasons were more
pressing medical issues to discuss (n = 68; 49%) or the patient
did not need (n = 66; 47%) or want (n = 40; 29%) treatment,
followed by the doctor not bringing the symptom up (n = 30;
21%), the patient (n = 22; 16%) or doctor (n = 13; 9%) not
feeling comfortable talking about the symptom, or the doctor
seeming too busy (n = 10; 7%).
Table 3 shows the proportion of patients who still desired

treatment for symptoms at 3-month follow-up which ranged
from 23% for depression to 40% for pain. Patients who still
desired treatment had more severe symptoms at 3 months as
measured by either the mean symptom T-score or a threshold-
level (T-score ≥ 55) symptom, less improvement in their symp-
tom from baseline to 3-month follow-up, lower satisfaction
with their overall symptom care, and greater medical comor-
bidity (latter not shown in table). Desire for treatment did not
differ between feedback and control groups, and also was not
associated with patient demographics or primary care specialty.

Treatment Satisfaction

Overall satisfaction with symptom care was rated as excellent
by 18% of participants, very good by 24%, good by 32%, fair
by 19%, and poor by 8%. Satisfaction did not differ between
study groups. However, participants who still desired treat-
ment for their symptoms at 3 months were less likely to rate
their satisfaction as excellent or very good (Table 3).

Table 2 Symptom Outcomes at 3 Months in Imputed (n = 300) and Complete (n = 256) Cases

Within-group changes Between-group changes

T-score Feedback
group
T-score changea

P value Effect
sizeb

Control group
T-score
changea

P value Effect
sizeb

Difference in
T-score
changec

P value Effect
sizeb

Composite
Imputed 3.48 < .0001 .46 2.38 < .0001 .37 1.10 .165 .16
Complete cases 3.65 < .0001 .48 2.39 < .0001 .37 1.25 .103 .18
Sleep
Imputed 4.88 < .0001 .52 4.04 < .0001 .46 0.84 .425 .09
Complete cases 5.16 < .0001 .55 3.98 < .0001 .46 1.18 .271 .13
Pain
Imputed 2.77 < .0001 .30 2.12 .007 .22 0.65 .539 .07
Complete cases 2.89 < .0001 .31 2.10 .001 .22 0.79 .463 .08
Anxiety
Imputed 2.96 .0002 .29 2.13 .002 .24 0.83 .471 .09
Complete cases 3.03 .0001 .30 2.33 .006 .27 0.69 .539 .07
Depression
Imputed 3.08 < .0001 .30 1.59 .040 .17 1.49 .174 .15
Complete cases 3.14 .0001 .30 1.89 .013 .21 1.25 .252 .13
Fatigue
Imputed 3.68 < .0001 .36 2.01 .043 .20 1.67 .222 .17
Complete cases 4.02 < .0001 .40 1.77 .091 .18 2.25 .095 .22

aT-score change = baseline− 3 months (thus, positive change score = improvement)
bEffect size for within-group change = within-group change / SD of that group at baseline. Effect size for between-group change = difference in change
scores / pooled SD of total sample at baseline
cFeedback group T-score change− control group T-score change

Fig. 3 Symptom documentation in clinic visit note.
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DISCUSSION

Our trial has several important implications for the real-world
implementation of symptom measures in clinical practice.
First, simple feedback of PROMIS symptom scores to primary
care clinicians was inadequate to significantly enhance symp-
tom improvement at 3-month follow-up. A minimal clinically
important change in PROMIS T-scores is generally in the 2 to
4 point range34–36 which corresponds to the within-group
changes in both study arms, but not the between-group differ-
ence in our trial. Second, SPADE symptoms other than pain
were infrequently documented in the clinician’s note. Third, a
substantial proportion of patients reported persistent symp-
toms at follow-up for which they desired treatment.
Our findings that feedback alone was insufficient to im-

prove symptom outcomes is consistent with multiple trials
showing that the provision of additional information to prima-
ry care clinicians in a busy setting with many competing
demands—without also providing additional time or resourc-
es—is relatively ineffective.37 This phenomenon has been best
demonstrated for depression,38, 39 and several studies have
shown that simply providing pain or anxiety scores to clini-
cians does not change outcomes.40–42 To our knowledge, the
effect of feedback regarding fatigue or sleep problems has not
been previously studied. Research suggesting feedback of
symptom scores may be beneficial have largely demonstrated
improved processes of care (e.g., documentation of symptoms,
discussions with patients, treatment actions) rather than symp-
tom outcomes and, where outcomes have improved, this has

occurred predominantly in specialty settings (e.g., cancer cen-
ters, palliative care) with additional clinical teammembers and
extra patient contacts.37, 43–49 The movement to implement
PROs into clinical practice and electronic health records24, 50,
51 may have limited impact unless simultaneous consideration
is given to the systems support necessary to facilitate clinical
actions, monitor outcomes, and adjust treatment.39 However,
the lack of systems support may not be the only explanation
for our study findings. It is also possible that the type or
number of symptoms chosen made clinical actions or symp-
tom improvement more challenging, that the method of feed-
back used was suboptimal, or that PRO feedback was not
particularly conducive (or necessary) to the primary care set-
ting in which the intervention was implemented.
Most patients had more than one threshold-level SPADE

symptom. The fact that multiple symptoms is the norm was
also found in a trial involving 250 primary care patients with
chronic pain in which the proportion with 0, 1, 2, 3, 4, and 5
SPADE symptoms was 10, 20, 16, 23, 12, and 20%, respec-
tively.14 Admittedly, selection bias might play some role in that
eligibility for our study required that patients screen positive for
at least one symptom. Still, of the 419 patients screened for our
trial, only 11% did not screen positive for at least 1 symptom,
suggesting study participants were not a highly selected sample.
Also, other studies have shown that patients reporting one
symptom typically have other symptoms as well.6

Despite the prevalence of symptoms, documentation of
threshold-level symptoms (i.e., T-score ≥ 55) in the visit note
was only 20–41% for the four non-pain SPADE symptoms,

Table 3 Patient-Reported Desire for SPADE Treatment at 3-Month Follow-up (n = 256)

Symptom treatment desired
at 3-month follow-up

Number (%) 3-month symptom
T-score (mean)

Symptom T-score
changea (mean)

High patient
satisfactionb (%)

Treatment desired by whether
symptom is threshold level
(T-Score ≥ 55)c (%)

Not threshold Threshold level

Pain treatment n = 87 n = 168
Not desired 154 (60.4) 55.2 4.06 52.0 85.1 47.6
Desired 101 (39.6) 65.0 0.21 26.0 14.9 52.4
P value < .0001 .0004 < .0001 < .0001
Sleep treatment n = 153 n = 102
Not desired 176 (68.8) 50.2 5.69 49.4 88.2 39.2
Desired 80 (31.2) 60.8 2.27 25.0 11.8 60.8
P value < .0001 .003 < .0001 < .0001
Fatigue treatment n = 132 n = 123
Not desired 165 (64.5) 50.3 4.64 48.5 82.6 44.7
Desired 91 (35.5) 60.7 − 0.15 29.7 17.4 55.3
P value < .0001 .0006 .0004 < .0001
Anxiety treatment n = 98 n = 157
Not desired 191 (74.6) 53.5 3.38 48.7 96.9 60.5
Desired 65 (25.4) 64.7 0.79 21.5 3.1 39.5
P value < .0001 .045 < .0001 < .0001
Depression treatment n = 127 n = 127
Not desired 197 (77.0) 50.5 3.15 47.7 93.7 59.8
Desired 59 (23.0) 62.4 0.68 22.0 6.3 40.2
P value < .0001 .054 < .0001 < .0001

aT-score change = baseline− 3 months (thus, positive change score = improvement)
bValues are % reporting excellent to very good for overall satisfaction with symptom care, but P values are for five-category satisfaction (excellent, very
good, good, fair, poor)
cPercent desiring treatment for a symptom at 3 months by whether patient did or did not have threshold level (T-score ≥ 55) of symptom at 3 months. For
example, treatment for pain was desired by 52.4% of the 168 patients with threshold-level pain at 3 months compared to 14.9% of the 87 patients
without threshold-level pain
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suggesting substantial limitations in using EHR data from un-
structured clinical notes for the secondary purposes of symptoms
research or quality improvement. Under-documentation may be
due to the time constraints and competing demands of primary
care, as well as the lack of incentives for evaluating and manag-
ing symptoms. Also, patients frequently noted that symptoms
were not discussed because there were more pressing issues or
they did not want treatment. Finally, PROs may detect a higher
frequency of symptoms (including less bothersome symptoms)
than symptoms spontaneously reported by patients.1

The decision about which symptoms warrant treatment
must weigh symptom severity, availability of evidence-based
therapies, patient and provider prioritization of symptoms, and
treatment preferences. Optimal treatment for the SPADE
symptoms, particularly when chronic, typically includes non-
pharmacological therapies (e.g., cognitive-behavioral therapy,
exercise, mindfulness-based treatments) rather than medica-
tions alone.6 However, several obstacles exist to broader im-
plementation of these treatments, including an insufficient
number of healthcare professionals trained in these non-
pharmacological therapies, reimbursement barriers, and moti-
vating patients to engage in these treatments. Moreover, even
if such treatments had been provided, the 3-month follow-up
assessment used in our trial may have been an inadequate
period of time for patients to receive a sufficient intensity
and duration of non-pharmacological therapy to experience
optimal symptomatic improvement.
Symptoms present at a threshold-level at baseline persisted in

half to three-quarters of patients at 3-month follow-up, and
patients frequently still desired treatment. This suggests that
symptom severity and persistence coupled with patient expect-
ations5, 52, 53 might be one approach to balancing overtreatment
vs. patient-centered treatment of common symptoms. Other fac-
tors influencing management might include whether the symp-
tom is secondary to another medical condition or treatment, the
presence of competing health concerns, the relative role of clin-
ical judgment vs. PRO scores in determining clinician actions,
and the option of watchful waiting to distinguish persistent from
self-limited symptoms.47 Shared decision-making between the
clinician and patient is core to navigating these factors.54

A study strength in terms of generalizability was the rela-
tively balanced distribution of patients among the two princi-
pal disciplines providing primary care for adults: general
internal medicine and family medicine. Second, the patient
sample had a good distribution of age, race, and medical
comorbidity. Third, the participation rate among eligible
patients was reasonably high, minimizing refusal as a major
source of selection bias.
Several study limitations should be noted. Three-month

follow-up data could not be obtained for 14.6% of the study
participants. However, multiple imputation using the full sam-
ple of 300 participants and analysis of the 256 complete cases
produced similar results. Second, secondary outcomes
assessed by patient report at 3 months or by chart review are
susceptible to recall or rater bias, respectively. The latter,

however, was reduced by rater training, explicit coding crite-
ria, independent review of all notes by two raters, and rater
blinding to study group. Third, 61 clinicians received feedback
on one or more of the 151 patients in the feedback arm,
meaning that most physicians received feedback on only a
few patients in the trial. Receiving symptom feedback onmore
patients over a longer period of time might lead to greater
attention to SPADE symptoms. Fourth, the trial was conducted
in academic clinics staffed by both faculty and residents who
were providing care to an underserved population, and find-
ings should be replicated more broadly.
Diagnostic testing and procedures are unnecessary for the

majority of patients with SPADE symptoms; instead, the his-
tory and physical examination coupled with communication
strategies are more effective for symptom evaluation and
management.6 Realigning incentives to enable more patient-
centered approaches has the potential of improving symptom
outcomes at lower cost. Making information from PROs read-
ily actionable through sufficient training, time, and resources
may be critical to the effective use of PROs by practicing
clinicians.55 At the same time, determining which PROs are
valued by clinicians and patients, the optimal frequency of
assessment and provision of results, and in which setting
PROs can improve symptom outcomes are all appropriate
steps prior to widespread PRO implementation.
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