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Abstract Prior research has consistently demonstrated

that providers often under recognize symptoms. However,

this research was limited by the different ways in which

patients and providers were asked about the symptoms

patients experience. We sought to (1) describe the preva-

lence of patient-reported symptoms in the post-cART era;

(2) identify those patient-reported symptoms which are

most strongly associated with health-related quality of life

(HRQoL), hospitalization and mortality; and (3) determine

whether primary providers recognize symptoms associated

with HRQoL, hospitalization and mortality. We conducted

a secondary analysis using baseline survey data from the

Veterans Aging Cohort Study and determined which

patient-reported symptoms correlated with clinical out-

comes using regression analyses. Kappa scores were then

calculated. HIV-infected patients suffer from a high burden

of symptoms in the post-cART era. Nine out of 20 symp-

toms correlated with clinical outcomes. Providers univer-

sally under recognized symptoms and demonstrated poor

agreement beyond chance when patient-report was used as

the gold standard.
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Introduction

Through the widespread use of combination antiretroviral

therapy (cART), HIV has been transformed into a complex

chronic disease as patients are living longer [1] and expe-

riencing non-AIDS comorbid diseases [1–4]. The focus of

treatment for HIV is no longer only the avoidance of

opportunistic infections and survival, but also symptom

management across the disease spectrum [5]. Patients with

HIV suffer from a range of symptoms [6, 7] due to HIV,

antiretroviral therapy [8, 9], and associated comorbid dis-

eases and their treatment. Symptoms, defined as a ‘‘sub-

jective experience reflecting changes in the biopsychosocial

functioning, sensations, or cognition of an individual,’’ are

key to understanding the patient’s experience of their illness

[10] and to early detection of undiagnosed disease. Symp-

toms affect medication adherence [11–13], influence sexual

behaviors [14], impact health-related quality of life

(HRQoL) [15–20], and signal disease progression and drug

toxicities. Despite their importance, symptoms are often

unrecognized and undertreated by health providers [21].
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Research has consistently demonstrated that providers

often fail to respond to patient symptoms. Survey data on

patients with HIV/AIDS, who were cared for at three dif-

ferent palliative care programs, demonstrated high levels of

symptom burden with a substantial proportion of patients

perceiving that their symptoms were not being treated [22].

For example, although 29% of patients reported symptoms

of diarrhea at a New York City site, only 58% of those with

these symptoms believed they were receiving treatment for

diarrhea. One likely explanation for the lack of symptom-

based treatment is that providers consistently under rec-

ognize symptoms [21] because they are not adequately

assessing patient symptom experiences.

We previously employed a standard symptom checklist

for both patients with HIV and their providers and demon-

strated that provider-report had poor sensitivity. Scores on

the standard symptom checklist completed by providers

correlated less with outcome measures, including health-

related quality of life, hospitalization and survival of

patients compared with the symptom checklist completed by

patients [21]. However, symptom checklist items adminis-

tered to patients and providers were not identical. They

differed in format, in the description of the symptom and in

the number of symptoms on the checklists. Furthermore,

patients were enrolled in this study from 1991 to 1992,

predating the current era of widespread cART availability

and its associated change in symptom type and frequency.

Our goal was to build on this previous work by admin-

istering a symptom checklist, with identical items and for-

mat, at the same clinical encounter to the patient and their

designated primary care provider. Specifically, we aimed to:

1. Describe the prevalence of patient-reported symptoms

in the post-cART era.

2. Identify patient-reported symptoms most strongly

associated with HRQoL, hospitalization and mortality.

3. Determine whether primary providers recognize symptoms

associated with HRQoL, hospitalization and mortality.

Methods

Study Overview

The Veterans Aging Cohort Study (VACS) is an ongoing

multi-site, cohort study of HIV-infected patients and non-

HIV infected patients. For the purposes of this analysis, we

performed a cross-sectional secondary analysis of the

baseline survey data of the VACS-3 site study [23]. Briefly,

VACS-3 consisted of HIV-infected Veterans recruited

from Infectious Disease Clinics at Houston, Cleveland and

Manhattan. The patient’s primary provider was an Infec-

tious Disease specialist, a general internist, an advanced

nurse practitioner or a physician’s assistant. The data were

collected using patient and provider-administered ques-

tionnaires and retrospective chart review.

Participants and Procedures

Patients were approached during their clinic visit and asked

to self-complete a questionnaire, which included measures

of symptom burden and health-related quality of life.

Patients who were willing to participate and were able to give

informed consent were included in the study; there were no

exclusion criteria. Permission to access their medical record

was also requested. Patients received $10 compensation for

participation in the study. Baseline questionnaire data were

collected from June of 1999 to July 2000.

Providers of participating patients were administered the

questionnaire on the same day as the patient’s visit and

asked to complete it within 1 week. This questionnaire

included items about patient demographics, psychiatric

comorbidities and symptom burden. Approval was obtained

from the Institutional Review Boards from all three sites and

Pittsburgh, the study center.

Measures

Symptom Burden

In order to assess symptom burden, participants self-com-

pleted the HIV Symptom Index [24]. This widely utilized

questionnaire, which has been demonstrated to be valid

and reliable, has been translated into over 18 languages

(M. Dulac Personal Communication). The questionnaire

assesses the frequency and range of discomfort of 20 com-

mon symptoms by asking, ‘‘The following questions ask

about symptoms you might have had during the past four

weeks. Please fill in the circle of the one response that best

describes how much you have been bothered by each

symptom.’’ If the symptom was present, participants

were prompted to indicate the degree of bother, based on a

five-point Likert scale. A symptom was reported to be

present if the participant stated that he/she had the symptom

independently of the degree of bother.

Providers were presented the same HIV Symptom Index

and were asked to, ‘‘Mark the symptoms this patient has

had in the last 4 weeks, and were presented with the

options yes, no, or don’t know.’’ The Provider responses of

‘‘no’’ and ‘‘don’t know’’ were grouped together.

Demographics

Demographic data, including age and race, were obtained

through the electronic medical record and verified by

patient and provider survey data.
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HIV-1 RNA Viral Load and CD4 Count

HIV-1 RNA viral load and CD4 counts were collected from

the electronic medical record using results closest to the

survey date.

Outcomes

Health-Related Quality of Life

Health-related quality of life was assessed using the short

form-12 (SF-12) [25, 26]. This questionnaire has been

widely adapted for use with a range of chronic diseases for

assessment of patient views about their physical and mental

health. For this analysis, we focused on the physical

component summary scale (PCS) of the SF-12 as there is

overlap between the physical and mental health component

summary scales. In addition, more items in the PCS were

hypothesized to correlate with measures in the HIV

Symptom Index compared with the mental component

summary scale. The scores of the PCS range from 0 to 100,

with higher scores representing higher functioning.

Hospitalization and Mortality

Data regarding hospitalization and mortality were collected

from electronic medical records and the VA Beneficiary

Identification Records Locator System (BIRLS) Death File,

which is a complete death file of veteran beneficiaries [27].

Data Analyses

Descriptive statistics to determine the frequency of indi-

vidual patient-reported symptoms were calculated (aim 1).

Multivariable linear regression was used to determine the

relationship between patient-reported symptoms and the

continuous outcome variable, PCS. Multivariable logistic

regression was used to assess the relationship between

patient-reported symptoms and the binary outcome mea-

sures, hospitalization and survival (aim 2). In all models, we

adjusted for CD4 count and HIV-1 RNA. The analysis was

performed based on both the absence/presence and then

degree of bother of symptoms. Then, among those patient-

reported symptoms that were found to have a statistically

significant correlation with an outcome (P \ 0.05), we

compared the reliability of provider-recognized symptoms

using patient-report as the gold standard. This analysis was

completed based only on the absence/presence of patient-

reported symptoms as there is no standardized way to weight

degree of symptom bother. Measures of agreement and

agreement beyond chance (kappa scores) were calculated to

compare differences in report of patient symptoms (aim 3).

Scores of less than 0.40 were interpreted as poor agreement;

a score of 0.40–0.75 fair to good agreement; and a score

greater than 0.75 as excellent agreement [28]. Statistical

analyses were performed using SAS version 9.1.3 (SAS

Institute Inc., North Carolina).

Results

Participant Characteristics

Of 1,038 HIV-infected patients receiving care in the three

sites, 881 (85%) were enrolled. The analyses of symptom

reports were limited to 807 patients as 71 providers and

three patients had missing symptom data. Further analysis

assessing symptom report and outcomes was limited to 751

patients as SF-12 data was missing for 51 patients; CD4

count or HIV-1 RNA was missing for an additional five

patients. These 56 excluded patients (6% of the total

sample) were not demographically different from the

remaining group. Provider questionnaires were completed

for 92% of enrolled patients.

The majority of patients in the sample were nonwhite

(see Table 1, 54% black, 12% Hispanic). The mean age

was 49 years, with a range of 28–79 years old, and 41% of

patients over 50 years. Sixty-three percent of patients

suffered from psychiatric comorbidities, including schizo-

phrenia, depression, bipolar disorder and anxiety. Patients

had a mean CD4 count of 331 cells/mm3 and an HIV-1

RNA of 715 copies. The mean score on the PCS of the

SF-12 was 40, with an interquartile range of 32–47. More

than 85% of primary providers were physicians.

Patient-Reported Symptoms

Patients demonstrated a high symptom burden (see Fig. 1).

Nausea/vomiting was least likely to be reported but was

endorsed by as many as one-third of patients (see Fig. 1).

The symptom most likely to be reported was fatigue (71%

of patients). Overall, nine out of 20 patient-reported

symptoms were found to be significantly (P \ 0.05) asso-

ciated with at least one outcome, based on the absence/

presence of symptoms (see Tables 2, 3, 4). The interpre-

tation and direction of the relationships for these nine

symptoms based on absence/presence did not change when

the analyses were repeated based on degree of symptom

bother.

Patient-Reported Symptoms and Physical Component

Summary Score

Seven patient-reported symptoms were associated with

the physical summary component score after controlling
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for CD4 count and HIV-1 RNA (see Table 2). The two

strongest symptoms associated with decreasing PCS

were muscle aches/joint pains and trouble remembering

(b coefficient -2.65 and -2.42, respectively). Problems

with weight loss/wasting, coughing/trouble breathing,

fatigue/loss of energy, and loss of appetite/food taste

were more intermediate in their effects on decreasing PCS

(b coefficients ranged from -2.00 to -1.69). In contrast,

diarrhea/loose bowels were associated with a statistically

significant increase in PCS with an estimated increase of

2.27 (95% confidence interval (CI) 0.87–3.67) points in the

PCS when present.

Patient-Reported Symptoms and Hospitalization

Three patient-reported symptoms were significantly asso-

ciated with hospitalization, including nervous/anxious,

problems with weight loss/wasting and hair loss or changes

(P \ 0.05) after adjusting for CD4 count and HIV-1 RNA

(see Table 3).

After adjustment, problems with weight loss/wasting

were associated with an increased rate of hospitalization,

with a hazard ratio of 1.37 (95% CI 1.10–1.70). Nervous/

anxious and hair loss/changes, in contrast, were associated

with a decreased rate of hospitalization.

Patient-Reported Symptoms and Survival

One patient-reported symptom was significantly associated

with survival after adjusting for CD4 count and HIV-1 RNA

(P \ 0.05) (see Table 4). Patients who reported diarrhea/

loose bowels were significantly less likely to die with a

hazard ratio of 0.71 (95% CI 0.51–0.98).

Key Patient-Reported Symptoms and Provider

Recognition

Among all nine patient-reported symptoms that were signifi-

cantly associated with measured outcomes, provider agree-

ment beyond chance was poor (see Table 5). Using patient-

report as the gold-standard, kappa scores ranged from 0.03 for

hair loss/changes to 0.23 for diarrhea/loose bowels. There

was no clear pattern to the distribution of the kappa scores

based on the association with different outcomes.

Discussion

The purpose of this study was to characterize patient

reported symptoms and identify the subset of symptoms

Table 1 Patient characteristics, n = 807

Variable Overall

Age (mean, years) 49

Gender (male, %) 99

Race (%)

White 33

Black 54

Hispanic 12

Other 0.1

Site of care (%)

Cleveland 16

Houston 43

Manhattan 40

Died (%) 29

Any psychiatric condition (%) 63

HIV severity

CD4 count cells/mm3 331

Plasma HIV-1 RNA copies 715

SF-12 PCS score, IQR 40 (32, 47)

SF-12 PCS short form 12, physical component summary score, IQR
interquartile range

Fig. 1 Frequency of patient-

reported symptoms, n = 807
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that, after adjustment for CD4 cell count and HIV-1 RNA,

predict HRQoL, hospitalization and mortality. Then, we

aimed to definitively determine how often providers

recognize these symptoms when asked using the same

format on the same day. Patients demonstrated a high

burden of symptoms. Of the 20 symptoms included in the

Table 2 Association of patient-

reported symptom (absence/

presence) and physical

component score of SF-12 after

adjusting for CD4 count and

HIV-1 RNA, using linear

regression

Note: Bold text indicates

statistically significant result

Symptom b Coefficient Wald 95%

confidence limits

Fatigue/loss of energy -1.87 -3.53 -0.21

Fevers/chills/sweats 0.21 -1.25 1.67

Dizzy/lightheadedness -1.53 -3.13 0.06

Numbness/tingling in hands/feet -0.81 -2.27 0.65

Trouble remembering -2.42 -3.86 -0.98

Nausea/vomiting -1.29 -2.89 0.32

Diarrhea/loose bowels 2.27 0.87 3.67

Sad/depressed 0.84 -0.80 2.48

Nervous/anxious 1.03 -0.62 2.67

Difficulty sleeping 0.04 -1.48 1.55

Skin problems/rash/itching 0.01 -1.38 1.41

Coughing/trouble breathing -1.95 -3.48 -0.43

Headaches 0.61 -0.90 2.13

Loss appetite/food taste -1.69 -3.29 -0.09

Bloating/pain/gas in stomach 1.08 -0.40 2.57

Muscle aches/joint pains -2.65 -4.18 -1.12

Problems with sex -1.37 -2.77 0.02

Change in body composition -0.49 -1.91 0.94

Problems with weight loss/wasting -2.00 -3.42 -0.58

Hair loss or changes -1.40 -2.90 0.09

Table 3 Association of patient-

reported symptoms (absence/

presence) and hospitalization

after controlling for CD4 count

and HIV-1 RNA, using Cox

proportional regression

Note: Bold text indicates

statistically significant result

Symptom Hazard ratio 95% Hazard ratio

confidence limits

Fatigue/loss of energy 1.01 0.78 1.30

Fevers/chills/sweats 0.92 0.73 1.15

Dizzy/lightheadedness 1.26 0.99 1.61

Numbness/tingling in hands/feet 1.24 0.98 1.55

Trouble remembering 0.95 0.76 1.18

Nausea/vomiting 1.21 0.94 1.54

Diarrhea/loose bowels 0.86 0.69 1.06

Sad/depressed 1.18 0.91 1.53

Nervous/anxious 0.76 0.58 0.98

Difficulty sleeping 1.08 0.85 1.36

Skin problems/rash/itching 1.20 0.97 1.50

Coughing/trouble breathing 1.11 0.87 1.40

Headaches 0.99 0.79 1.25

Loss appetite/food taste 1.07 0.84 1.37

Bloating/pain/gas in stomach 0.97 0.77 1.21

Muscle aches/joint pains 0.84 0.67 1.05

Problems with sex 1.02 0.82 1.26

Change in body composition 1.17 0.94 1.45

Problems with weight loss/wasting 1.37 1.10 1.70

Hair loss or changes 0.76 0.60 0.96
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HIV Symptom Index, nine were associated with important

clinical outcomes. Some of these symptoms predicted

worse outcomes; other symptoms were associated with

improved outcomes. Providers consistently under recog-

nized all of these nine symptoms independently associated

with patient outcomes in the post-cART era [21], with

kappa scores ranging from 0.03 to 0.23.

In our sample of patients in which most people are

exposed to cART (87%), patients have a high symptom

burden and suffer from the full range of symptoms mea-

sured by the HIV Symptom Index. This is consistent with

previous work that demonstrates high symptom burden in

this population [7, 9, 11, 18, 29]. The nature of symptoms

parallels that of other progressive chronic diseases,

including cancer, chronic obstructive pulmonary disease,

end-stage renal disease and heart disease [30]; this is the

basis for the WHO’s recommendation for including dis-

ease-specific and palliative care for all patients diagnosed

with HIV [31].

Nine of the 20 symptoms included in the HIV Symptom

Index were independently associated with a clinical out-

come. Six of these nine symptoms were associated with a

worse outcome. Specifically, fatigue/loss of energy, trouble

remembering, coughing/difficulty breathing, loss of appe-

tite/food taste, muscles aches/pains and problems with

weight loss/wasting correlated with a decrease in the

physical health summary score. This is not surprising as

symptoms, specifically symptom bother and number, have

Table 4 Association of patient-

reported symptoms (absence/

presence) and survival after

controlling for CD4 count and

HIV-1 RNA, using Cox

proportional regression

Note: Bold text indicates

statistically significant result

Symptom Hazard ratio 95% Hazard ratio

confidence limits

Fatigue/loss of energy 1.29 0.87 1.90

Fevers/chills/sweats 0.90 0.64 1.26

Dizzy/lightheadedness 1.22 0.84 1.76

Numbness/tingling in hands/feet 0.89 0.64 1.23

Trouble remembering 0.95 0.69 1.32

Nausea/vomiting 1.13 0.79 1.63

Diarrhea/loose bowels 0.71 0.51 0.98

Sad/depressed 0.90 0.62 1.30

Nervous/anxious 0.93 0.64 1.35

Difficulty sleeping 1.00 0.71 1.41

Skin problems/rash/itching 1.01 0.74 1.39

Coughing/trouble breathing 1.00 0.71 1.40

Headaches 0.94 0.68 1.32

Loss appetite/food taste 1.35 0.94 1.93

Bloating/pain/gas in stomach 1.21 0.86 1.70

Muscle aches/joint pains 0.74 0.53 1.02

Problems with sex 1.04 0.76 1.43

Change in body composition 1.02 0.74 1.41

Problems with weight loss/wasting 1.28 0.93 1.77

Hair loss or changes 1.04 0.74 1.45

Table 5 Agreement and

agreement beyond chance of

symptoms (absence/presence)

that were significantly

(P \ 0.05) associated with

outcomes, after controlling for

CD4 count and HIV-1 RNA

a Kappa score \ 0.40—poor

agreement; 0.40–0.75—fair to

good agreement

Symptom Outcome(s) Agreement Agreement beyond

chance (kappa score)a

Nervous/anxious Hospitalization 0.57 0.17

Hair loss or changes Hospitalization 0.66 0.03

Coughing/trouble breathing PCS 0.64 0.21

Fatigue/loss of energy PCS 0.60 0.19

Loss of appetite/food taste PCS 0.59 0.14

Muscle aches/joint pain PCS 0.52 0.15

Trouble remembering PCS 0.56 0.15

Problems with weight loss/wasting PCS, Hospitalization 0.64 0.20

Diarrhea/loose bowels PCS, Survival 0.58 0.23
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consistently been demonstrated to impact health-related

quality of life [15–18]. It is generally accepted that a

change in three to five points on the MCS or PCS repre-

sents a clinically important difference [32]; on average,

these six symptoms were associated with a 2.10 point

decrease in the PCS score per symptom. Given the fre-

quently modifiable nature of symptoms, this highlights the

need for attention to and treatment of symptoms to maxi-

mize patient quality of life.

Given the reliance on self-report and the subjective

nature of HRQoL, it was expected that symptoms would be

commonly associated with HRQoL. Perhaps of even

greater interest are the patient reported symptoms which

were independently associated with hospitalization and

mortality. The relationship of symptoms with hospitaliza-

tion and mortality, objective, clinically important outcomes

measured directly from medical records [21, 33], further

highlights the need for provider recognition and attention

to symptoms. In addition to its association with a decrease

in HRQoL, problems with weight loss/wasting was also

associated with an increased likelihood of hospitalization,

likely signaling prolonged uncontrolled disease progres-

sion. Any potentially modifiable factor that is associated

with hospitalization is clinically significant and deserves

intervention when possible.

Three of the six symptoms independently associated

with clinical outcomes were associated with improved

outcomes. Specifically, feeling nervous/anxious, diarrhea/

loose bowels, and hair loss/changes, predicted improved

PCS or decrease in hospitalization or death. Anxiety may

prompt increased health-care utilization, more opportuni-

ties for clinical evaluation and thus the protective associ-

ation on hospitalization. Diarrhea/loose bowels and hair

loss likely represent medication side effects [34, 35] sup-

ported by their association with increased survival and

decreased hospitalization, respectively. Diarrhea/loose

bowels were also associated with an improved PCS score.

Diarrhea/loose bowels likely specifically reflects the

widespread use of nelfinavir and its well documented

effects on the gastrointestinal tract [11, 34, 36]. In order to

promote continued medication adherence, it is essential

that providers address these symptoms and intervene when

possible to facilitate improved clinical outcomes.

Regardless of whether the symptoms were associated

with an increased or decreased risk of a clinical outcome

and even when symptoms were presented in an identical

format on the same day, providers consistently under rec-

ognized symptoms. This was true for all nine assessed

symptoms and consistent with previous data [11, 21, 29,

33]. Thus our findings confirm and enhance earlier studies

that did not have as standardized approach to symptom

measurement between patient and provider and serve to

definitely evaluate provider performance at recognizing

patient symptoms. Kilbourne et al. found poor agreement

between patient and provider reported of moderate and

severe depression [33]. Justice et al. demonstrated that

provider-recognized symptoms do not simply represent a

clinically relevant subset of symptoms as providers failed

to identify approximately one-third of symptoms and

patient-reports correlated closely with clinical outcomes

[21]. Similarly, work by Duran et al. suggested that reli-

ance of provider recognition of drug toxicities underesti-

mates the patient’s experience [11]. Harding et al.

demonstrated that when homosexual men were asked about

what is needed to achieve their goal for the future—

patients identified better clinical care as a major theme.

Specifically, they sought improved recognition and treat-

ment of medication side effects [29]. This previous work,

confirmed by our findings, highlights the need for increased

attention to patient symptoms, especially those that reflect

medication adherence (e.g. diarrhea or hair loss) as these

symptoms may subsequently lead to poorer adherence as

the patient tires of the side effect [11–13]. In an era when

patients live on cART for decades and experience multiple

comorbidities, this becomes essential.

Our findings support the use of tools to improve symptom

recognition and management [37] and symptom-based

frameworks for clinical care [38]. Provider understanding

and internalization of the patient’s experience is essential

for providing quality clinical care, particularly if we seek to

provide integrated palliative and disease-specific care [5].

Relying on the provider alone fails to capture the patient’s

experience [11]. Symptom recognition is not only essential

for optimizing patient care but is also a safety issue. Con-

sistent with the Institute of Medicine’s report, patients

should be more involved in reporting of adverse drug events

in order to expand upon data that include mild to moderate

symptoms, rather than on focusing only on severe adverse

drug events [39]. This becomes only increasingly important

as the guidelines for cART change to earlier initiation at

higher CD4 counts [40, 41].

There are several strengths to our study worth high-

lighting. First, patients and their designated primary care

providers were administered exactly the same HIV

Symptom Index at the same clinical encounter (including

by one of the authors—KG) to definitively answer how

well providers perform at recognizing patient symptoms.

Moreover, our study is based on findings from three dif-

ferent sites within the single system that provides care for

the greatest number of HIV-infected patients. When the

three sites were compared, there were no statistically sig-

nificant differences in the kappa scores between patient and

provider report for almost all of the symptoms; there were

significant differences in kappa scores for coughing/trouble

breathing, diarrhea and muscle aches/joint pain (data not

otherwise shown). In addition, the average age of our
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population was 49 years old. Given the aging nature of the

population living with HIV, with their increasing number

of comorbidities and potential for medication side effects

and toxicities, recognition of symptoms becomes more

critical.

Our study has some limitations. First, our population

consisted of only HIV-infected patients, which may limit

the generalizability to other patient populations. HIV-

infected patients, however, have been shown to have a

similar symptom profile to patients with other diseases

including cancer, heart disease, kidney disease and chronic

obstructive disease demonstrating that the findings of this

work may extend to other groups [30]. Second, our sample

was limited to a Veteran population and, therefore, was

almost entirely male. Recent analyses demonstrate that this

group does not differ significantly from others based on

clinically relevant variables [40, 41]. Further, a head to

head comparison of symptom reporting among veterans

and participants’ in the widely representative HIV Cost and

Service Utilization Study demonstrated very similar pat-

terns of symptom reporting [42]. Thirdly, the study data

were collected at the beginning of the cART era, poten-

tially limiting our data, as the symptoms experienced in

more recent years may have changed. Nonetheless, our

findings, showing that providers appear unaware of clini-

cally important symptoms likely remain true. We are

unable to distinguish whether providers did not know about

a particular symptom because patients did not report it or

because providers never asked. Our assumption was that

because providers failed to ask, patients failed to report the

symptom. In order to address this problem, we suggest the

use of a standardized instrument to assess symptoms. A

pilot intervention involving a clinical support tool to

improve uniform detection of symptoms, demonstrated that

providers were more likely to be ‘very aware’ of the

patients’ symptoms when the tool was used in comparison

to standard care [37]. Finally, our findings represent a

conservative estimate of the degree of provider awareness

because providers may have asked more frequently about

symptoms their patients experience in the context of this

study than typically done in routine clinical care.

In summary, our findings serve to support and substan-

tially extend existing data by demonstrating that providers

consistently under recognize patient symptoms when asked

in a consistent way on the same day and restricted to a

clinically relevant subset. Future work will seek to under-

stand and characterize the reasons for this discrepancy,

identify major contributing causes of the symptoms and the

most effective treatments to operationalize tools to improve

patient-centered care.
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