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ABSTRACT 
In 2018, we introduced a paper-based questionnaire 
for the assessment of patient-reported symptoms and 
toxicities in the management of patients receiving ac-
tive anti-cancer treatment, showing a significant quali-
ty of life (QoL) improvement compared to the previous 
routine practice. In this secondary analysis, we show 
the results obtained in patients older than 70 years.
Patients treated in 2017 underwent “usual” visits 
(group A) while patients treated in 2018, before each 
visit, received a questionnaire by a nurse, in order to 
provide information to be discussed during the visit 
(group B). Primary objective was the comparison of 
QoL changes, measured by EORTC QLQ-C30. 
Out of 211 patients, 88 were older than 70 years. 

Tumors and setting were similar between group 
A and B. After 1 month, global QoL was improved 
in group B (mean change from baseline + 4.47 vs 
- 0.89 in group A, p = 0.006, effect size 0.23). There 
were statistically significant differences, in favor of 
group B, also for role functioning and emotional 
functioning. Mean changes from baseline for pain 
were significantly better for group B (- 3.25 vs + 6.03, 
p = 0.01, effect size 0.43). The proportion of older 
patients obtaining a clinically significant improve-
ment in global QoL was 36.6% in group B vs 19.1% in 
group A (p = 0.09), without significant heterogeneity 
in the proportion of patients with improved QoL be-
tween younger and older patients (p = 0.60).
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INTRODUCTION
Patient reported outcomes (PROs) are considered 
the gold standard to describe subjective symptoms 
of patients with cancer, and their adoption in clinical 
practice may improve patients’ experience and out-
comes of care (1). PROs allow to monitor patient’s 
health condition by using information that comes 
directly from the patient (2). Self-reporting is able 
to reduce the underestimation of the incidence and 
the entity of symptoms (3, 4). Several studies have 
repeatedly demonstrated the importance of PROs 
in clinical practice, including the seminal rand-
omized controlled trial by Basch and colleagues (5). 
In that study, the authors proved that, in patients 
receiving routine chemotherapy for advanced solid 
tumors, web-based symptoms reporting with auto-
mated e-mail alerts resulted in a better health-re-
lated quality of life (QoL) at 6 months compared 
with baseline, fewer emergency room visits, fewer 
hospitalizations and superior survival.
As a general rule, attention to patients’ QoL is par-
ticularly important in older subjects, who are usu-
ally characterized by more comorbidities, more 
complex medical histories and increased risk of 
treatment toxicity. Part of the geriatric population 
with cancer might be less willing to sacrifice their 
short-term health condition for the possibility of 
longer survival (6, 7). One important question for 
any intervention adopted in cancer clinical practice 
is its feasibility in older patients, and the reproduc-
ibility of the results in this special population com-
pared to their younger counterparts. 
In order to improve clinical management of out-
patients receiving active anti-cancer treatment at 
Medical Oncology, Mauriziano Hospital, Turin, Ita-
ly, in January 2018 we introduced in routine clinical 
practice a systematic, patient-reported assessment 

of symptoms and toxicities (8). We demonstrated 
that use of PROs in clinical practice was associat-
ed with a significant QoL improvement, compared 
to the traditional visit. In that study we enrolled 
229 patients receiving an active anti-cancer treat-
ment between November 2017 and June 2018: pa-
tients visited in 2017 were followed according to 
the standard modality (only medical evaluation), 
while patients visited in 2018 received, in addition, 
a paper-based questionnaire allowing the report 
of symptoms and toxicity, to be discussed during 
the visit. Global QoL was significantly improved in 
patients receiving the questionnaire compared to 
the control group, with significantly better mean 
changes for fatigue, pain, and appetite loss.
The same dataset was used to describe the con-
cordance between physicians and patients in the 
description of symptoms (9). We demonstrated 
that, compared to the usual visit, use of PROs was 
able to reduce the under-reporting of symptoms 
by clinicians in patients’ health records, although 
the agreement remained largely suboptimal.
In this secondary, post hoc analysis, we present the 
results obtained in the subgroup of older patients 
(> 70 years) with the introduction of PROs in clin-
ical practice, both in terms of impact on patients’ 
health related QoL, and in terms of improvement 
in symptom reporting by clinicians.

MATERIALS AND METHODS 

Patients and procedures

The primary analysis included patients treated with 
an active anti-cancer treatment, as outpatients, at 

The use of patient-reported outcomes in clinical 
practice for patients receiving active anti-cancer 

treatment is associated with a significant QoL im-
provement also in older patients.

IMPACT STATEMENT
The adoption of paper-based patient-reported 
outcome measures in clinical practice is associat-
ed with a significant QoL improvement in older pa-
tients receiving active anti-cancer treatment.
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groups from baseline to the follow-up assessment 
were reported. A positive value represents an im-
provement in functional scales, and a worsening in 
symptom scales. Only patients with available val-
ues at baseline and at follow-up assessment were 
included in the analysis. Differences from baseline 
scores were compared between groups by a multi-
variable linear regression model, using baseline val-
ues as covariates. QoL response from baseline was 
derived for global QoL scores as follows: a change 
of at least 10 points from baseline was defined as 
clinically relevant (12); patients were considered im-
proved if they reported a score of 10 or more points 
better than baseline, and were considered worsened 
if they reported a score of 10 or more points worse 
than baseline. Patients whose scores changed less 
than 10 points were considered stable. 
Agreement between patient and physician evalua-
tions was assessed by Cohen’s (13). Although there is 
no universal definition of the interpretation of κ val-
ues, according to Fleiss, κ values < 0.40 can be inter-
preted as poor agreement, values between 0.40 and 
0.75 as moderate to good agreement, and values > 
0.75 as excellent agreement (14). Under-reporting 
was calculated as the rate of cycles where physicians 
did not report the symptom in the medical record, 
out of cycles where patients reported any severity of 
the symptom in the QoL questionnaire (3). Under-re-
porting was compared between group A and group 
B by chi-square test.  All statistical tests were two-
tailed and p-values less than 0.05 were considered 
statistically significant. Because of the exploratory 
nature of the analysis, adjustment for multiple item 
comparisons was not performed. Analyses were per-
formed with SPSS for Windows, version 26.0. 

RESULTS
Out of the 211 patients included in the primary 
analysis, who received an active anti-cancer treat-
ment between November 2017 and June 2018, 
88 were older than 70 years. Namely, 47 patients 
were visited, in 2017, according to the standard 
modality (only medical evaluation) (group A) and 
41 patients were visited, in 2018, adding the pa-
tient-based assessment of toxicity (group B). 
Main characteristics of the 2 groups are detailed in 
table I. The majority of patients were males (61.4% 
and 63.8% in group A and group B, respectively) and 
median age was 76 years in both groups. The two 
groups were similar in terms of type of tumor (the 

the Day Hospital of the Division of Medical Oncolo-
gy, Mauriziano Hospital in Turin, Italy. Patients had 
received at least one administration of therapy at 
the time of the first evaluation. Patients included in 
the control group (who were treated in 2017) un-
derwent only “usual” medical visits, while to patients 
treated in 2018 a dedicated nurse administered be-
fore each visit a specifically designed questionnaire, 
in order to estimate symptoms and toxicities. 
With the aim of describing QoL changes, all patients 
received two EORTC QLQ-C30 questionnaires: the 
second was scheduled approximately one month 
after the first. All patients signed a written consent 
before filling questionnaires.
Primary objective of our study was the compari-
son between the two patients’ groups in terms of 
QoL changes, in order to verify if the patient-based 
assessment of toxicities and symptoms by nurses 
could significantly improve patients’ QoL (8). A sec-
ondary analysis described the agreement between 
patients’ and physicians’ reports and the rate of 
possible under-reporting by physicians (9). 

Questionnaires
Patient-reported collection of symptoms and tox-
icities was based on the adoption of a dedicated 
paper questionnaire. Details of the questionnaire 
have been previously described (8). In brief, the 
questionnaire contains 13 questions, correspond-
ing to 13 symptoms/toxicities (mouth problems, 
nausea, vomiting, constipation, diarrhea, dyspnea, 
skin problems, nail problems, itching, hand/foot 
problems, fatigue, pain, other issues). Patients were 
asked to refer to the period elapsed since previous 
therapy, and a final question interrogated about the 
persistence of problems at the moment of the visit. 
Both groups received two EORTC QLQ-C30 ques-
tionnaires (10). According to EORTC QLQ-C30 scor-
ing manual, scores for multi-item scales are calculat-
ed by deriving mean raw scores of single items and 
transforming them linearly into scales ranging from 
0 to 100 (11). For single items, only linear transfor-
mation is performed. For functional subscales and 
global health status, higher values represent better 
function. For symptom scales, higher values repre-
sent greater severity of symptoms.

Statistical issues
The sample size for the primary analysis was cal-
culated to detect an effect size of 0.50 between 
groups in terms of mean changes of global QoL. 
For each domain or symptom, mean changes within 

Vol. 1(4), 285-294, 2021
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Mean baseline global QoL score was 53.90 (standard 
deviation 20.84) in group A and 61.38 (standard devi-
ation 22.73) in group B (Wilcoxon test p = 0.06). 
Mean changes from baseline of all QoL domains 
are displayed in figure 1. Global QoL was signifi-
cantly improved in older patients receiving the 
questionnaire about symptoms and toxicity com-
pared to the control group. Namely, mean change 
from baseline of global QoL was - 0.89 (standard er-
ror 3.54) in group A and + 4.47 (standard error 3.28) 
in group B (p = 0.006, effect size 0.23). As for the 
functioning scales, there were statistically signif-
icant differences in mean changes from baseline, 
in favour of group B, for role functioning (- 5.67  in 

two most common tumors, in both groups, were 
colorectal and lung cancer) and in terms of type 
of treatment (90% of patients were treated with 
chemotherapy). The proportion of patients receiv-
ing a second- or further-line treatment was similar. 
Older patients were comparable to younger patients 
in terms of baseline QoL scores: mean baseline glob-
al QoL score was 59.96 (standard deviation 21.88) 
and 57.39 (standard deviation 21.94) in younger and 
older patients, respectively (table II). Among the 2 
groups of older patients, there were some statisti-
cally significant differences in baseline values favour-
ing group B, including cognitive functioning, social 
functioning, fatigue, nausea-vomiting and dyspnea. 

Vol. 1(4), 285-294, 2021

GROUP A GROUP B WHOLE SERIES
Number of subjects 47 41 88

Gender 

 Males 30 (61.4%) 24 (63.8%) 54 (58.5%) 

 Females 17 (38.6%) 17 (36.2%) 34 (41.5%)

Age
 Median (range) 76 (70-84) 76 (70-82) 76 (70-84)

Type of primary tumor

 Colorectal cancer 14 (29.8%) 8 (19.5%) 22 (25.0%)

 Lung cancer 12 (25.5%) 8 (19.5%) 20 (22.7%)

 Pancreatic cancer 5 (10.6%) 10 (24.4%) 15 (17.0%)

 Genitourinary cancer 7 (14.9%) 5 (12.2%) 12 (13.6%)

 Liver / biliary cancer 3 (6.4%) 2 (4.9%) 5 (5.7%)

 Mesothelioma 3 (6.4%) 2 (4.9%) 5 (5.7%)

 Gastric cancer 2 (4.3%) 2 (4.9%) 4 (4.5%)

 Breast cancer 1 (2.1%) 1 (2.4%) 2 (2.3%)

 Unknown primary - 2 (4.9%) 2 (2.3%)

 Head & neck cancer - 1 (2.4%) 1 (1.1%)

Type of anticancer treatment

 Oxaliplatin-or irinotecan-based 15 (31.9%) 9 (22.0%) 24 (27.3%)

 Cisplatin-based 9 (19.1%) 7 (17.1%) 16 (18.2%)

 Carboplatin-based 4 (8.5%) 3 (7.3%) 7 (8.0%)

 Other cytotoxic agents 15 (31.9%) 17 (41.5%) 32 (36.4%)

 Immunotherapy 3 (6.4%) 4 (9.8%) 7 (8.0%)

 Other drugs 1 (2.1%) 1 (2.4%) 2 (2.3%)

Setting/line of therapy

 Adjuvant therapy 6 (12.8%) 5 (12.2%) 11 (12.5%)

 First-line treatment* 30 (63.8%) 30 (73.2%) 60 (68.2%)

 Second-line treatment 9 (19.1%) 5 (12.2%) 14 (15.9%)

 Third-or fourth-line treatment 2 (4.3%) 1 (2.4%) 3 (3.4%)

Table I. Main characteristics of the 88 subjects older than 70 years included in the analysis.
*including neo-adjuvant treatments. 
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PATIENTS YOUNGER THAN 70 PATIENTS OLDER  
THAN 70 YEARS

Group A
(n = 72)

Group B
(n = 51)

All
(n = 123)

Group A
(n = 47)

Group B
(n = 41)

All
(n = 88)

Mean 
(SD)

Mean 
(SD)

Mean 
(SD)

Mean 
(SD)

Mean 
(SD)

Mean
(SD)

P value
(older vs 
younger)

P value 
(older 
group A 
vs B)

Global QoL 59.26 
(23.22)

60.95 
(20.03)

59.96 
(21.88)

53.90 
(20.84)

61.38 
(22.73)

57.39 
(21.94) 0.24 0.06

Functional 
scales
 Physical 
 functioning

80.37 
(18.14)

75.42
(20.24)

78.32 
(19.12)

72.20 
(17.10)

75.77 
(23.61)

73.86 
(20.35) 0.09 0.07

 Role 
 functioning

75.00 
(27.69)

66.99
(32.06)

71.68 
(29.62)

74.82 
(25.03)

81.30
(23.63)

77.84 
(24.46) 0.23 0.15

 Emotional 
 functioning

78.13 
(17.32)

75.98 
(23.67)

77.24
(20.13)

74.11 
(21.93)

80.89 
(17.10)

77.27 
(20.00) 0.97 0.18

 Cognitive 
 functioning

81.94 
(21.07)

85.95 
(16.12)

83.60 
(19.20)

79.08 
(23.43)

91.46
(15.86)

84.85 
(21.09) 0.41 0.002

 Social 
 functioning

73.61 
(28.49)

77.45 
(23.05)

75.20 
(26.34)

75.89 
(23.52)

87.40 
(19.64)

81.25 
(22.43) 0.12 0.008

Symptoms

 Fatigue 41.36
(21-85)

41.39
(22.34)

41.37 
(21.96)

40.43 
(17.71)

32.25
(18.89)

36.62
(18.62) 0.10 0.035

 Nausea
 -vomiting

10.65 
(17.31)

16.01
(23.08)

12.87
(20.00)

12.41
(17.19)

5.69
(17.32)

9.28
(17.48) 0.08 0.005

 Pain 19.91
(24.00)

21.57
(26.73)

20.57
(25.08)

21.63
(24.55)

19.51
(30.02)

20.64
(27.10) 0.73 0.37

 Sleeping 
 disturbance

28.24
(29.42)

22.88
(25.38)

26.02
(27.84)

26.95
(29.19)

21.95
(29.45)

24.62
(29.25) 0.59 0.35

 Appetite 
 loss

21.30
(27.58)

21.57
(29.68)

21.41
(28.35)

24.11
(26.65)

19.51
(27.86)

21.97
(27.16) 0.75 0.28

 Diarrhea 17.13
(26.83)

12.42
(24.91)

15.18
(26.05)

15.60
(27.67)

14.63
(23.63)

15.15
(25.73) 0.94 0.83

 Constipation 23.61
(30.35)

28.76
(29.83)

25.75
(30.12)

26.24
(29.44)

23.58
(27.13)

25.00
(28.25) 0.98 0.73

 Financial 12.04 
(25.82)

14.38
(26.04)

13.01
(25.83)

9.93
(19.55)

7.32
(19.02)

8.71
(19.24) 0.30 0.44

 Dyspnea 15.28
(23.02)

16.34
(21.47)

15.72
(22.31)

25.53
(26.20)

15.45
(23.68)

20.83
(25.43) 0.14 0.04

Table II. Mean baseline quality of life* scores according to patients’ age and group.
*EORTC QLQ-C30 baseline questionnaire. 
Group A: patients visited in 2017 with standard approach; Group B: patients visited in 2018 with the use of paper-based questionnaires; 
SD: standard deviation.

group A and - 0.81 in group B, p = 0.034, effect size 
0.20) and emotional functioning (- 2.30 in group A 
and + 3.25 in group B, p = 0.014, effect size 0.36). 
As for symptoms, mean changes from baseline in 
the group of patients receiving the questionnaire 
about symptoms and toxicity compared to the con-
trol group were significantly better for pain. Name-
ly, mean change from baseline was + 6.03 (stand-

ard error 2.75) in group A and - 3.25 (standard error 
3.74) in group B (p = 0.01, effect size 0.43). There 
were no significant differences between the two 
groups in terms of other symptoms.
The proportion of patients obtaining a clinically sig-
nificant improvement in global QoL score was nu-
merically higher in group B compared to group A: as 
reported in figure 2, an improvement was observed 
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As shown in figure 3, in the whole series, the propor-
tion of under-reporting by physicians (i.e., patients 
reported the symptom in the questionnaire, but 
physicians did not report the symptom in the health 
record of the visit) was 70.18% for emesis, 68.09% 
for diarrhea, 89.77% for constipation, 60.00% for 
pain and 76.77% for fatigue. For all symptoms, how-
ever, although under-reporting was numerically rel-
evant in both groups, reporting was improved for 
group B compared to group A. In detail, under-re-
porting improved from 73.68% to 63.16% for eme-
sis (p = 0.413), from 88.00% to 45.45% for diarrhea 
(p = 0.002), from 97.92% to 80.00% for constipation 
(p = 0.006), from 72.22% to 38.71% for pain (p = 
0.002) and from 87.50% to 62.69% for fatigue (p < 
0.001). For all symptoms, the overall underreport-
ing was not significantly different between younger 
and older patients (with the exception of constipa-
tion, that was more under-reported in elderly pa-
tients), and there was no significant heterogeneity 
in the improvement in symptom reporting in group 
B vs group A, between younger and older patients.

DISCUSSION
In this secondary, post hoc analysis of our experi-
ence with adoption of patient-reported outcomes 

in 9 patients in group A (19.1%, 95% confidence in-
terval 10.2%-32.8%) and in 15 patients in group B 
(36.6%, 95% confidence interval 23.6%-51.9%) (p = 
0.09). There was no significant heterogeneity in the 
proportion of QoL responders between younger 
and older patients (Breslow-Day test for homoge-
neity, p = 0.597). The Odds Ratio of obtaining an im-
provement in global QoL fro group B vs group A was 
1.73 (95% CI 0.75-3.99) in younger patients and 2.44 
(95% CI 0.93–6.40) in older patients.
Table III describes the agreement between patients 
reporting and physician reporting, scattered by 
group (group A receiving “classic” visit and group B 
receiving the nurse-administered questionnaire for 
description of symptoms). For all symptoms, Cohen’s 
κ was better for group B, receiving the nurse-admin-
istered questionnaire, compared to group A, receiv-
ing “classic visit”. In detail, Cohen’s κ improved from 
0.30 to 0.41 for emesis, from 0.10 to 0.61 for diar-
rhea, from 0 to 0.20 for constipation, from 0.17 to 
0.48 for pain and from 0.01 to 0.10 for fatigue.

Global QoL response

Group A Group B

Improved
Unchanged

Worsened

100%

80%

90%

60%

70%

40%

50%

20%

30%

0%

10%

9
(19.1%)

30
(63.8%)

8
(17.0%)

9
(22.0%)

17
(41.5%)

15
(36.6%)+17.5%

Figure 2. Proportion of patients with health-related global quality-of-
life (QoL) changes at second questionnaire compared with baseline. 
Patients were considered improved if they reported a score of 10 or 
more points better than baseline (green bars), and were considered 
worsened if they reported a score 10 or more points worse than 
baseline (blue bars). Patients whose scores changed less than 10 
points were considered stable (red bars). Group A: patients visited in 
2017 with standard approach; Group B: patients visited in 2018 with 
the use of paper-based questionnaires.

Panel A. Global quality of life and functional scales

Panel B. Symptom scales 
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M
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Group A

Group B

Group A

Group B

p = 0.006 p = 0.33

p = 0.12
7,80

5,96

2,03

-2,48

6,03

-3,25
-4,26

-3,25

3,55

-1,63
-0,71

-2,44 -2,84

-6,50

2,84

0,81
0,00

-0,81

p = 0.79 p = 0.01 p = 0.71 p = 0.11 p = 0.68 p = 0.23 p = 0.41 p = 0.19

10,00

-0,89

4,47

3,25

3,69

- 5,67

- 0,81

- 2,30

- 0,35

- 2,03

- 3,19
- 3,66

- 1,79

6,00

8,00

8,00

4,00

2,00

0,00

-2,00

-4,00

-6,00

-8,00

-10,00

10,00

6,00

4,00

2,00

0,00

-2,00

-4,00

-6,00

-8,00

-10,00

p = 0.034 p = 0.014 p = 0.29 p = 0.25

Figure 1. Mean changes from baseline of all quality of life (QoL) 
domains. Panel A: global QoL and functional scales (positive 
indicates improvement); Panel B: symptom scales (negative indicates 
improvement). Blue bars: group A (“usual” medical visit); red bars: 
group B (medical visit + systematic collection of information about 
symptoms and toxicities). 
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EMESIS DIARRHEA CONSTIPATION PAIN FATIGUE

Group A (receiving usual visit)

Symptom 
reported by:

Patient:  NO
Physician:  
NO

54
(58.7%)

64
(69.6%)

43
(46.7%)

35
(38.0%)

4
(4.3%)

Patient:  NO
Physician:  
YES

0 3
(3.3%)

1
(1.1%)

3
(3.3%) 0

Patient:  YES
Physician:  
NO

28
(30.4%)

22
(23.9%)

47
(51.1%)

39
(42.4%)

77
(83.7%)

Patient:  YES 
Physician: 
YES

10
(10.9%)

3
(3.3%)

1
(1.1%)

15
(16.3%)

11
(12.0%)

Cohen’s ĸ*
(95% CI)

0.30
(0.08-0.51)

0.10
(0–0.40)

0
(0-0.06)

0.17
(0-0.36)

0.01
(0-0.10)

Group B (receiving paper-based questionnaire with patient-reported outcomes)

Symptom 
reported by:

Patient:  NO
Physician:  
NO

59
(73.8%)

57
(71.3%)

40
(50.0%)

42
(52.5%)

11
(13.8%)

Patient:  NO
Physician:  
YES

2
(2.5%)

1
(1.3%)

0 7
(8.8%)

2
(2.5%)

Patient:  YES
Physician:  
NO

12
(15.0%)

10
(12.5%)

32
(40.0%)

12
(15.0%)

42
(52.5%)

Patient:  YES 
Physician: 
YES

7
(8.8%)

12
(15.0%)

8
(10.0%)

19
(23.8%)

25
(31.3%)

Cohen’s ĸ* 0.41
(0.13-0.69)

0.61
(0.39-0.82)

0.20
(0-0.42)

0.48
(0.28-0.69)

0.10
(0-0.28)

Table III. Analysis of agreement between patient reporting (any severity) and physician reporting (any grade) of symptoms, according to 
modality of visit.
*ĸ > 0.75: excellent agreement; ĸ = 0.40-0.75: fair to good agreement; ĸ < 0.40: poor agreement.

are similar also in the subgroup of older subjects, 
showing a significant QoL improvement in patients 
receiving the questionnaires about symptoms and 
toxicities, compared to the control group. 
Notably, in addition to the significant difference in 
global QoL, we observed a significant benefit in the 
control of pain. This result in older patients confirmed 
what our analysis had shown in the whole patients’ 
population (8). As we already discussed in the primary 
analysis, this improvement in pain control could rea-
sonably play a relevant role in the better global QoL. 
We believe that a written report of the presence and 
the intensity of pain, made possible by the adminis-
tration of questionnaires, could reasonably improve 
the communication between patients and physicians, 
favoring a better management of the symptom.

in patients receiving active anticancer treatment in 
routine clinical practice, we have shown that the 
adoption of questionnaires in clinical practice is as-
sociated with a significant improvement in global 
QoL also in older subjects.
Older adults represent the majority of patients 
treated in oncology clinical practice. However, while 
the number of studies describing the use of PROs 
in cancer patients has rapidly grown, studies spe-
cifically dedicated to PROs use in older patients are 
much more limited. Considering the peculiar char-
acteristics of older subjects, our aim was to verify if 
the use of PROs, which has been shown to improve 
QoL (8), shows a similar benefit also in the popu-
lation of older patients. Our findings suggest that 
the results obtained in the whole study population 
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In addition to improvements in patient reported 
health status and quality of life, as already demon-
strated in the whole study population (9), this 
subgroup analysis focused on older patients con-
firmed that the use of PROs reduces the under-re-
porting by physicians of symptoms and toxicities, 
improving the accuracy of the information includ-
ed in patients’ health records. 
All the results described in this paper were obtained 
with the use of “old style”, paper-based PROs. 
There is no doubt that the use of electronic PROs 
could have important advantages compared to pa-
per-based questionnaires (15). In recent years, sev-
eral studies have confirmed the feasibility of elec-
tronic patient-reporting of symptomatic side effects 
of cancer treatment, suggesting high acceptability 
of the procedures and high patients’ satisfaction 
(5, 16-18). While paper-based questionnaires are 
simply discussed during the hospital visit, use of 
electronic PROs can offer a real-time reporting and 
monitoring of symptoms and toxicities, potentially 
improving the medical management. However, the 
use of electronic PROs could be potentially more 
complicated for older patients and those with less 
confidence with modern technology (19). Older pa-
tients might be less able to use tablets, personal 
computers or other electronic tools. Despite these 
concerns, in the seminal trial by Basch and col-
leagues, even those patients who declared to be un-
experienced with technology were able to regularly 
report their symptoms via the web, throughout the 
course of their anticancer treatment (5). Although 
older patients did not show the same benefit that 

was apparent in younger patients in terms of reduc-
tion of emergency room visits or survival, no signifi-
cant interaction with patients’ age was demonstrat-
ed as for the quality of life improvement and the 
reduced risk of hospitalizations. Use of electronic 
instruments will likely increase in the future, and 
with appropriate education these tools can be used 
with good compliance also in older patients (20, 21).
Our study presents some limitations. First of all, 
we did not conduct a randomized comparison, so 
we cannot exclude some unintended difference 
between the two groups. However, even consider-
ing the subgroup of older patients included in this 
secondary analysis, the two groups were similar 
in terms of age, gender, type of tumor and line of 
treatment. Furthermore, we acknowledge that this 
subgroup analysis of older patients was not pre-
planned, and we conducted it post hoc, following 
the positive results obtained in the whole study 
population, with the aim of specifically producing 
evidence about the use of PROs in older subjects. 
As we already discussed in the primary paper, we 
have used a non-validated instrument for the col-
lection of symptoms and toxicities. Lastly, the QoL 
improvement was not very large, both in terms 
of the effect size of the mean difference between 
groups and in terms of the absolute difference 
in the proportion of patients experiencing a QoL 
improvement. However, this result has been ob-
tained with a “low-cost” intervention, so we strong-
ly believe that even a small improvement in QoL 
for our patients allows to consider the adoption of 
PROs in clinical practice cost-effective and useful. 
In conclusion, this secondary analysis shows that 
the use of PROs in clinical practice, thanks to an 
active role of nurses and discussion of symptoms 
with physicians during the visit, is associated, with 
a significant improvement in global QoL also in old-
er patients receiving active anticancer treatment.  
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