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Background: Few studies have investigated the relationship between physician and patient-assessed performance status (PS) in
blood cancers.

Methods: Retrospective analysis among 1418 patients with haematologic malignancies seen at Dana-Farber Cancer Institute
between 2007 and 2014. We analysed physician–patient agreement of Eastern Cooperative Oncology Group PS using weighted
k-statistics and survival analysis.

Results: Mean age was 58.6 years and average follow-up was 38 months. Agreement in PS was fair/moderate (weighted k¼ 0.41,
95% CI 0.37–0.44). Physicians assigned a better functional status (lower score) than patients (mean 0.60 vs 0.81), particularly when
patients were young and the disease was aggressive. Both scores independently predicted survival, but physician scores were
more accurate. Disagreements in score were associated with poorer survival when physicians rated PS better than patients, and
were modified by age, sex and severity of disease.

Conclusions: Physician–patient disagreements in PS score are common and have prognostic significance.

The Eastern Oncology Cooperative Group (ECOG) performance
status (PS) provides an overall impression of a patient’s level of
function in self-care, daily activity and physical activity (Oken et al,
1982). The scale was designed and validated for use by physicians;
however, a prospective study of 1115 patients with advanced solid
tumours found that patient-assessed PS was strongly predictive of
mortality, independent of physician-assessed PS (Loprinzi et al,
1994). A study in another solid-tumour population found that
disagreements in ECOG PS between physicians and patients
predicted an increased risk of death (Schnadig et al, 2008). In

contrast, little is known about differences between patient and
physician-assigned PS in blood cancers.

MATERIALS AND METHODS

Study population and outcomes. We performed a retrospective
cohort study of patients with haematologic malignancy presenting
to Dana-Farber Cancer Institute (DFCI), a tertiary cancer center in
Boston, MA, USA from 2007 to 2014 who participated in a
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universal research protocol involving a baseline questionnaire in the
outpatient setting. The survey included an ECOG PS self-assessment:
(0¼ fully active, able to carry on full activities without restriction;
1¼ restricted in physically strenuous activity, can walk, able to carry
out light housework; 2¼ ambulatory and capable of all self-care but
unable to carry out any work activities, up and about 450% of waking
hours; 3¼ need some help taking care of self; spend more than half day
in bed or chair; and 4¼ cannot take care of self at all; spend all day in
bed or chair). We abstracted the following variables from the medical
record: physician-assigned ECOG PS, age (o50, 50–70 and 70þ
years), gender, self-reported race/ethnicity, date of initial presentation,
date of death or final follow-up, and type of cancer. Haematologic
malignancies were categorised as aggressive (diffuse large b-cell
lymphoma, mantle cell lymphoma, Hodgkin’s lymphoma, Burkitt’s
lymphoma, acute myeloid leukaemia and acute lymphocytic leukaemia)
or non-aggressive (marginal zone lymphoma, follicular lymphoma,
chronic myeloid leukaemia, chronic lymphocytic leukaemia, chronic
myelomonocytic leukaemia, myelodysplastic syndrome, myeloprolifera-
tive neoplasm/myeloproliferative disease and hairy-cell leukaemia).
All participants gave written informed consent and the study was
approved by the DFCI institutional review board.

Statistical considerations. The level of agreement between patient and
physician-assigned PS scores was assessed using weighted k-statistics
and reported with 95% confidence intervals (95% CI). Weighted k takes
into account the ordinal scale of the PS observations, such that multiple
levels of disagreement are considered. k-Statistics were interpreted
using benchmarks described by Landis and colleagues (Landis and
Koch, 1977). Cox-proportional hazards regression was used to estimate
the hazard ratio for survival associated with patient assessment,
physician assessments and differences between the two. Patients were
followed until they died, were lost to follow-up or reached the end of
the study period (December 2014). We compared the predictive power
of various models by recording the � 2� log likelihood (� 2log L);
models with lower values indicate a more accurate prediction of
the outcome. All reported P-values were two-sided and a P-value of
o0.05 was considered statistically significant. All analyses were
performed using SAS version 9.1.3 (SAS institute, Cary, NC, USA).

RESULTS

We identified 1418 newly-presenting patients with haematologic
malignancies with both patient and physician-assessed ECOG PS.
Patients had a mean age of 58.6 years (range 18–97); 95.7% were
white and 58.6% were male. Mean follow-up was 37.7 months. 40%
had aggressive disease on initial presentation. Thirteen unique
physicians provided ECOG assessments.

Overall, patients rated themselves as having a worse PS
(mean PS 0.81; ±0.92) than physicians did (mean PS 0.60; ±0.73).
Physician–patient agreement on PS score was fair to moderate
(weighted k¼ 0.41, 95% CI 0.37–0.44). Agreement increased with
patient age from k¼ 0.34 for patients younger than 50 years
to k¼ 0.43 for patients 70 years and older. Weighed k-statistics for
patient–physician agreement are presented in Table 1.

All physician ECOG scores clearly differentiated distinct
survival groups, whereas patient-assessed scores of 1 and 2 did
not. After adjustment for age, cancer type and sex, both patient
and physician scores were independently associated with overall
survival, but the association was stronger for physician scores
(HR¼ 1.84; 95% CI 1.65–2.04 vs HR¼ 1.55; 95% CI: 1.42–1.69).
Both scores remained independent predictors of mortality when
included together in a multivariable model, and the model that
included them both was more accurate in predicting mortality
than models with one or the other according to a measure of
model fit (� 2 Log L increased from 6802.9 to 6782.9). Stratified
by age, patient scores of 1 and 2 identified distinct survival
groups in those aged o50, but not in older patients. In contrast,
each level of physician PS predicted a distinct survival risk across
all age groups. Stratified by disease type, ECOG score identified
distinct survival groups among patients with aggressive malig-
nancies, but in those with indolent disease, scores of 1 and 2 were
not statistically different.

Because concordant ratings may be more likely to occur in patients
with good PS, we tested for the presence of effect modification by
including an interaction term between any disagreement (yes vs no)
and physician ECOG PS in the multivariable model. As there was a
significant interaction (Pinteraction¼ 0.002), we stratified models of the
association between disagreement and survival by physician ECOG
scores (Table 2). Patients whose physicians assigned them the best
possible PS (ECOG¼ 0) had substantially worse outcomes if they
assigned themselves a worse status than the physician, whereas self-
assignment of a better functional status than the physician seemed to
predict better survival. Stratified analyses (Table 3) showed evidence
of effect modification by age, cancer aggressiveness and sex among
patients whose physicians rated their PS better than they did; survival
was worse if they were younger, male and had an indolent
malignancy. Effect modification was less clear in patients whose
physicians rated their PS worse than they did.

DISCUSSION

Our findings suggest that there are systematic differences in the
way blood cancer patients and providers report PS, confirming
what has been reported for those with solid tumours (Conill et al,

Table 1. ECOG performance status score agreements

Weighted
j-coefficient

Agreements, % (n) Physician rates worse than
patient, % (n)

Physician rates better than
patient, % (n)

Overall 0.41 (0.37–0.44) 56.8 (806) 13.8 (195) 29.4 (417)

Gender
Male 0.42 (0.38–0.47) 58.1 (483) 15.2 (126) 26.7 (222)
Female 0.38 (0.33–0.44) 55.0 (323) 11.8 (69) 33.2 (195)

Age group
Age o50 0.34 (0.26–0.43) 57.3 (193) 10.1 (34) 32.6 (110)
Age 50–70 0.41 (0.36–0.46) 58.7 (436) 14.3 (106) 27.1 (201)
Age 70þ 0.43 (0.36–0.50) 52.4 (177) 16.3 (55) 31.4 (106)

Cancer type
Aggressive 0.37 (0.31–0.42) 49.2 (272) 11.9 (66) 39.0 (216)
Non-aggressive 0.42 (0.37–0.47) 61.7 (534) 14.9 (129) 23.3 (201)

Abbreviation: ECOG¼Eastern Cooperative Oncology Group.
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1990; Ando et al, 2001; Blagden et al, 2003). Agreement was only
fair, and we found that greater disagreement conferred higher
mortality risk. In older patients, this discordance might reflect a
lack of insight due to cognitive impairment, which is a known
predictor of poor survival in cancer patients (Extermann and
Hurria, 2007). On the other hand, a younger patient who rates his
or her function worse than a physician does may have comorbid
depression, another potential predictor of poor survival.

Self-reported ECOG PS scores of 1 and 2 did not predict distinct
survival categories among older patients. This may reflect the fact
that younger patients have a higher baseline level of function,

making it easier to perceive a change in status; however, we found
that in the subset with aggressive disease, self-reported ECOG of 1
and 2 did identify distinct survival groups in older patients.
This may be because aggressive disease results in a more abrupt
and noticeable change in functional status than indolent disease.
Together, these findings suggest that the traditional ECOG
categories may not be adequate for self-report of physical function
in older patients, particularly for those with indolent diseases.

In general, we found that a better PS rating by physicians was
associated with a worse outcome, and further age- and ECOG
PS-stratified analysis revealed that this effect was more prominent

Table 2. Physician–patient ECOG PS disagreement and risk of mortality

Difference between physician- and patient-assigned ECOG PS Stratified by physician PS n HR (95% CI)a

Physician PS�patient PS¼ þ2 0 12 NAb

Physician PS�patient PS¼ þ1 0 183 NAb

Physician PS�patient PS¼0 (reference) 0 799 0

Physician PS�patient PS¼ �1 0 344 1.78 (1.29–2.44)

Physician PS�patient PS¼ �2 0 71 1.58 (0.76–3.27)

Physician PS�patient PS¼ �3 0 9 7.64 (3.31–17.67)

Physician PS�patient PS¼ þ2 1 12 NAb

Physician PS�patient PS¼ þ1 1 183 0.70 (0.50–0.99)

Physician PS�patient PS¼0 (reference) 1 799 0

Physician PS�patient PS¼ �1 1 344 0.66 (0.45–0.97)

Physician PS�patient PS¼ �2 1 71 1.53 (1.00–2.36)

Physician PS�patient PS¼ �3 1 9 4.42 (0.59–33.02)

Physician PS�patient PS¼ þ2 2þ 12 0.65 (0.25–1.68)

Physician PS�patient PS¼ þ1 2þ 183 0.76 (0.47–1.22)

Physician PS�patient PS¼0 (reference) 2þ 799 0

Physician PS�patient PS¼ �1 2þ 344 1.05 (0.62–1.75)

Physician PS�patient PS¼ �2 2þ 71 0.88 (0.21–3.77)

Physician PS�patient PS¼ �3 2þ 9 NAb

Abbreviations: CI¼ confidence interval; ECOG¼Eastern Cooperative Oncology Group; HR¼ hazard ratio; NA¼not available; PS¼performance status.
aHazard ratio and 95% CI calculated by Cox-proportional hazards models; models adjusted for sex, age, physician-assigned PS and cancer type.
bModels did not run due to an empty cell in this category.

Table 3. Physician–patient ECOG PS disagreement and risk of mortality stratified by age, cancer type and sex

Stratification variable
Physician

ECOG score n
Physician rates PS better than

patient HR (95% CI)a
Physician rates PS worse than

patient HR (95% CI)
Agep60 years (n¼707) 0 439 2.71 (1.29–3.67) NAb

1 213 1.60 (0.93–2.76) 0.83 (0.56–1.22)
2þ 55 0.96 (0.44–2.10) 0.66 (0.31–1.42)

Age460 years (n¼ 711) 0 317 1.57 (1.08–2.28) NAb

1 287 0.88 (0.61–1.28) 0.83 (0.56–1.22)
2þ 107 1.33 (0.76–2.33) 0.74 (0.45–1.20)

Non-aggressive cancer (n¼ 864) 0 500 2.58 (1.75–3.78) NAb

1 276 1.33 (0.84–2.12) 0.59 (0.37–0.93)
2þ 88 2.02 (1.05–3.87)) 0.71 (0.41–1.23)

Aggressive cancer (n¼ 554) 0 256 1.14 (0.71–1.83) NAb

1 224 0.80 (0.54–1.19) 0.97 (0.61–1.62)
2þ 74 0.80 (0.58–3.55) 0.82 (0.45–1.49)

Female sex (n¼587) 0 325 1.32 (0.81–2.15) NAb

1 202 1.35 (0.81–2.26) 0.83 (0.46–1.50)
2þ 60 1.09 (0.56–2.13) 0.44 (0.21–0.92)

Male sex (n¼ 831) 0 431 2.23 (1.52–3.28) NAb

1 298 0.87 (0.59–1.30) 0.66 (0.44–0.99)
2þ 102 1.23 (0.65–2.33) 0.98 (0.58–1.65)

Abbreviations: CI¼ confidence interval; ECOG¼Eastern Cooperative Oncology Group; HR¼ hazard ratio; NA¼not available; PS¼performance status.
aHazard ratio and 95% CIs calculated by Cox-proportional hazards models; models adjusted for sex, age, physician-assigned PS and cancer type.
bModels did not run due to an empty cell in this category.
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within the youngest subset of patients and in the subset where
physician rated ECOG PS¼ 0 (as compared with 1 or 2þ ). As
clinical trials are largely unavailable to patients with poor PS,
physicians may tend to assign a better PS than the patient actually
has in order that they may qualify for certain treatment regimens
(Blagden et al, 2003). However, in our data it was within the
non-aggressive cancer group that these differences correlated with
the worst mortality outcomes. It is possible that physicians do less
detailed investigation of functional status in younger patients and
those with non-aggressive disease, and that this unappreciated loss
of function is associated with increased mortality.

Strengths of our study include our large and comprehensive
clinical cohort of patients with haematologic cancers and long-
term follow-up (mean of greater than 3 years). Limitations include
the fact that our data are from a single tertiary institution, our
limited race-ethnic variability and our inability to understand why
patients and physicians had different impressions of PS (i.e., we did
not tape-record clinic sessions). We also did not have information
on potentially important covariates that could shed light on the
reasons for physician–patient discordance, such as patient educa-
tion level, patient health literacy and performance-status limited
clinical trials available at the time of each physician assessment.

In summary, in our cohort of patients with a wide variety of
haematologic malignancies, both physician and patient ECOG PS were
robust and independent predictors of survival. Although correlated, the
two assessments when taken together were better than either alone at
predicting mortality. There were substantial differences between
physician and patient assessments, and disagreement was also
associated with increased mortality risk, particularly among patients
with non-aggressive disease. These data suggest a role for both types of
assessments in the clinical care of patients with blood cancers.
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