
Lu et al. 
Journal of Patient-Reported Outcomes            (2023) 7:54  
https://doi.org/10.1186/s41687-023-00578-8

REVIEW Open Access

© The Author(s) 2023. Open Access  This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/.

   Journal of Patient-
Reported Outcomes

Effectiveness of routine provision 
of feedback from patient‐reported outcome 
measurements for cancer care improvement: 
a systematic review and meta‑analysis
Sheng‑Chieh Lu1, I. Porter2, J. M. Valderas3,4,5, C. J. Harrison6 and Chris Sidey‑Gibbons1*    

Abstract 

Background  Research shows that feeding back patient-reported outcome information to clinicians and/or patients 
could be associated with improved care processes and patient outcomes. Quantitative syntheses of intervention 
effects on oncology patient outcomes are lacking.

Objective  To determine the effects of patient-reported outcome measure (PROM) feedback intervention on oncol‑
ogy patient outcomes.

Data sources  We identified relevant studies from 116 references included in our previous Cochrane review assess‑
ing the intervention for the general population. In May 2022, we conducted a systematic search in five bibliography 
databases using predefined keywords for additional studies published after the Cochrane review.

Study selection  We included randomized controlled trials evaluating the effects of PROM feedback intervention on 
processes and outcomes of care for oncology patients.

Data extraction and synthesis  We used the meta-analytic approach to synthesize across studies measuring the 
same outcomes. We estimated pooled effects of the intervention on outcomes using Cohen’s d for continuous data 
and risk ratio (RR) with a 95% confidence interval for dichotomous data. We used a descriptive approach to summa‑
rize studies which reported insufficient data for a meta-analysis.

Main outcome(s) and measures(s)  Health-related quality of life (HRQL), symptoms, patient-healthcare provider 
communication, number of visits and hospitalizations, number of adverse events, and overall survival.

Results  We included 29 studies involving 7071 cancer participants. A small number of studies was available for each 
metanalysis (median = 3 studies, ranging from 2 to 9 studies) due to heterogeneity in the evaluation of the trials. 
We found that the intervention improved HRQL (Cohen’s d = 0.23, 95% CI 0.11–0.34), mental functioning (Cohen’s 
d = 0.14, 95% CI 0.02–0.26), patient-healthcare provider communication (Cohen’s d = 0.41, 95% CI 0.20–0.62), and 
1-year overall survival (OR = 0.64, 95% CI 0.48–0.86). The risk of bias across studies was considerable in the domains of 
allocation concealment, blinding, and intervention contamination.

Conclusions and relevance  Although we found evidence to support the intervention for highly relevant out‑
comes, our conclusions are tempered by the high risk of bias relating mainly to intervention design. PROM feedback 
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for oncology patients may improve processes and outcomes for cancer patients but more high-quality evidence is 
required.

Keywords  Patient-reported outcome measure, Patient-centered care, Cancer care, Systematic review and meta-
analysis

Introduction
Patient-reported outcomes can be broadly defined as any 
reports directly from patients about any aspect of their 
health or wellbeing without interpretation by others, 
including healthcare providers [1]. Patient-reported out-
come measures (PROMs) are standardized and validated 
tools to collect a variety of outcomes, including health-
related quality of life (HRQL), symptom severity, and 
treatment satisfaction [2–6]. PROMs have been used as 
tools to assess outcomes in clinical trials for many years 
[7, 8]. Alongside their use in research studies, there is 
growing enthusiasm to use PROMs in clinical practice 
to identify and quantify unmet needs and monitor out-
comes [2, 4, 9, 10].

Cancer patients often experience various treatment-
related symptoms [11]. Suboptimal management of 
these symptoms contributes to higher healthcare use 
and poorer outcomes including reductions in patient 
functioning, quality of life, and survival [3, 4, 12]. Use of 
PROMs enables early identification of symptoms and may 
facilitate timely provision of interventions to improve 
symptom management [13]. As professional groups and 
policy initiatives keep promoting the utilization of the 
PROM feedback intervention in oncology practices, sev-
eral PROM feedback interventions have been developed 
and shown to be effective in improving the process and 
outcomes of oncology care [4, 7, 14, 15].

Synthesized evidence suggested that feeding back PRO 
information to clinicians and/or patients is associated 
with improved symptom identification, patient satisfac-
tion, and patient-healthcare provider communication for 
cancer patients and care [3, 4, 12, 16]. However, the effec-
tiveness of the intervention on the improvements in sev-
eral outcomes, including HRQL and survival, is not clear. 
Previous systematic reviews consistently indicate that 
the quality concerns surrounding PROM feedback inter-
vention trials  may obfuscate true effects [4, 16]. There is 
also a lack of meta-analyses to quantitatively evaluate the 
impacts of the intervention on oncology care and out-
comes [16].

The objective of this study was to quantitatively syn-
thesize current evidence relating to the effects of the 
PROM feedback intervention on processes and outcomes 
for oncology care. Specifically, we examined patient out-
comes, including HRQL, functioning, a variety of com-
mon symptoms for cancer patients, overall survival (OS), 

and treatment-related adverse events (AEs). We also 
examined the impact of PROM feedback on communica-
tion between patients and healthcare providers and use 
of services (visits and unplanned hospitalizations).

Methods
This work follows a recently-published Cochrane review 
assessing the effects of PROM feedback interventions 
on processes of care and patient-reported outcomes. 
Detailed methods have been described elsewhere [2]. In 
summary, we followed the Cochrane guideline for sys-
tematic review of interventions [17] to conduct literature 
search, data extraction, and evidence evaluation and syn-
thesis as described in the sequential sections. In the cur-
rent study, we opted to include one additional outcome 
of OS to reflect the changing remit of PROM feedback 
interventions in oncology.

Search strategy and study selection
In this study, the 116 references included in the Cochrane 
review was the major source we used to identify relevant 
studies. Detailed strategies for identification and inclu-
sion of the 116 references have been documented in the 
publication [2]. To focus on oncology patients, we applied 
two criteria to select studies from the 116 studies: (1) 
recruited oncology participants in primary or secondary/
tertiary care settings, and (2) was a full paper published 
in a peer-reviewed journal. Two researchers indepen-
dently assess the title and abstracts of all 116 studies 
using the criteria. Studies rated as relevant by at least one 
reviewer were further independently reviewed in full-text 
by two researchers. We included studies rated as relevant 
during the full-text screen by all reviewers. We resolved 
discrepancies among reviewers through consensus.

To obtain studies published after October 2020, we 
conducted additional search in MEDLINE, EMBASE, 
CINAHL, PsycINFO, and Cochrane database using the 
same search strategy documented in the Cochran review 
with extra keywords, including cancer, oncology, tumor, 
and neoplasm, on May 2, 2022. We used the same eligi-
bility and study selection strategy described previously 
to select relevant studies identified from the additional 
search. We provided the search strategy for each data-
base in Additional file 1: eMethods.
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Data extraction
We collated data and assessed outcomes including 
health-related quality of life (HRQL), functioning (physi-
cal, mental, and social), symptoms (anorexia, anxiety, 
constipation, cough, depression, diarrhea, dyspnea, 
fatigue, insomnia, nausea, and pain), OS, patient-health-
care provider communication, use of services (numbers 
of visits and unplanned hospitalizations), and number 
of adverse events (AEs). We selected these outcomes 
because they are important outcomes indicating the 
quality of oncology care and widely used indicators for 
the effectiveness of PROM feedback interventions.

Risk of bias assessment
We assessed the risk of bias (ROB) of the included stud-
ies using the Risk of Bias (RoB 1) tool with additional 
items suggested by the Cochrane Effective Practice and 
Organization of Care group [2, 18]. The tool covers nine 
domains: random sequence generation; allocation con-
cealment; blinding of participants; blinding of outcome 
assessment; similarity of baseline measurement; incom-
plete outcome data; protection against contamination; 
and selective reporting; and other sources of bias [19, 20].

Data synthesis and analysis
Due to the variety of outcome measures reported, we 
used either a quantitative meta-analytic approach to 
synthesize results across studies measuring same out-
comes or a descriptive approach to summarize the size 
and direction of intervention effect for each study which 
reported insufficient data for inclusion in a meta-analy-
sis. In quantitative analysis, we calculated Cohen’s d for 
continuous data and risk ratio (RR) with 95% confidence 
interval for dichotomous data. We then estimated pooled 
effects of the intervention on outcomes using random-
effect models and evaluated heterogeneity among studies 
using the I2 statistic (I2 > 50% representing a substantial 
heterogeneity problem) [21]. We conducted data synthe-
sis using RevMan 5 [18] and STATA v13 [22].

Results
Study selection and characteristics
We included 27 oncology studies identified in the previ-
ous Cochrane review and additional two from the updat-
ing search (Fig. 1). We provide the characteristics of all 29 
studies in Table 1 [15, 23–53]. The majority of the stud-
ies were conducted in high-income countries, including 
the United States (n = 14) [24–27, 30, 33, 38–41, 44, 46, 
47, 52], the Netherlands (n = 4) [29, 32, 45, 48], United 
Kingdom (n = 3) [15, 23, 37], Australia (n = 3) [31, 35, 
36], China (n = 1) [50], Canada (n = 1) [34], France (n = 1) 
[28], Denmark (n = 1) [43], and Switzerland (n = 1) [42]. 
All included studies were written in English.

Risk of bias assessment
We summarized the results of our ROB assessment in 
Fig.  2. Overall, risk of bias across studies was consider-
able. We rated random sequence generation as high ROB 
for one study [23] and as unclear ROB for 12 studies [26, 
27, 33, 34, 36, 37, 39, 43–45, 48, 50]. We found inappro-
priate allocation concealment in five studies [29, 32, 41, 
42, 47] and missing allocation disclosure in 17 studies 
[15, 23, 24, 27, 30, 33, 34, 36, 38, 39, 43–46, 48, 50, 52]. It 
was not feasible for all studies to blind their participants 
and personnel due to the nature of the interventions, 
and thus we rated all studies as high ROB for this crite-
rion. Similarly, we assessed blinding of outcome assess-
ment as high ROB for 22 studies [15, 24, 25, 27–33, 35, 
37–42, 44, 46, 47, 50, 52]. We did not have enough infor-
mation for seven studies [23, 26, 34, 36, 43, 45, 48] and 
rated those studies as unclear ROB of detection bias. We 
assessed between-group differences in baseline charac-
teristics as high ROB for three studies [24, 37, 42] and as 
unclear ROB for four studies [31, 36, 43, 50]. We found 
three studies [24, 42, 48] suffered from attrition bias due 
to the use of inappropriate strategies for addressing miss-
ing data. We assessed attrition bias as unclear ROB for 
10 studies [15, 23, 31, 34, 36, 41, 43, 44, 46, 47]. For risk 
of intervention contamination, high ROB was evident 
in 10 studies [23, 26, 27, 29, 35, 37, 38, 43, 48, 52], and 
we assessed seven studies [15, 28, 31, 40, 44, 46, 47] to 
have an unclear ROB. One study [48] had high ROB for 
selective reporting bias. We were unable to determine 
the selective reporting bias for twelve studies [15, 26, 28, 
31–33, 38, 40, 41, 44, 46, 54] due to insufficient informa-
tion reported. We detected no other resources of bias for 
the studies.

Participant characteristics
The studies involved 7071 patients, with a median of 146 
patients per study (range 32–766). Most studies recruited 
participants with any cancers (n = 21) [15, 23, 25, 26, 29–
33, 35, 37–39, 41–45, 47, 50, 52]. Eight studies focused 
on specific cancers, including lung cancer (n = 3) [27, 28, 
34], breast cancer (n = 3) [24, 46, 48], multiple myeloma 
(n = 1) [36], and leukemia or lymphoma (n = 1) [40]. All 
studies recruited adult participants, except one study [47] 
was a pediatric study. Most studies (n = 19) had no limi-
tation to treatments participants received. A few studies 
focused on participants receiving a particular treatment 
including chemotherapy (n = 5) [23, 25, 29, 42, 48], sur-
gery (n = 2) [26, 27], immunotherapy (n = 2) [43, 50], and 
palliative care (n = 1) [32].

PROM feedback intervention characteristics
Intervention designs varied across the included studies 
at many aspects, including PROM use, administration 
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approach, audience, content, and feedback message for-
mat. We provided summary of intervention character-
istics in Table  2. In summary, all researchers developed 
their interventions to elicit PROM information from 
patients using validated PROMs. The majority of the 
interventions collected information about patient symp-
toms (n = 19) [15, 24, 27, 28, 30–32, 34, 36, 38, 40–42, 44, 
46–48, 52] and HRQL (n = 10) [15, 29, 31, 33, 35, 37, 39, 

46–48]. Other information included AEs (n = 4) [25, 26, 
43, 50] and care needs (n = 4) [31, 33, 35, 48]. Most inter-
ventions collected patient information in a non-clinical 
environment with varying frequencies, including once 
per visit (n = 9) [15, 34–36, 39–41, 44, 48], once per week 
(n = 9) [23, 28, 32, 33, 40, 42, 43, 47, 50], twice per week 
(n = 2) [24, 27],every three months (n = 2) [31, 46], and 
every two to four weeks (n = 1) [30]. Three interventions 

Fig. 1  PRISMA flowchart for study selection. Note: *Both groups accessed PROM interventions in the studies
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[26, 38, 52] were designed to support inpatient care and 
collect patient information on a daily basis. Three stud-
ies [25, 37, 45] reported no or unclear intervention fre-
quency. The majority of the included studies utilized 
self-administration via web, mobile, and computer 
applications. Two studies [31, 33] obtained participants’ 
responses via weekly phone calls by trained monitors.

Main receivers of the PROM feedback were healthcare 
providers (n = 18) [15, 24–28, 31–38, 40, 44, 46, 52] or 
both patients and healthcare providers (n = 10) [23, 29, 
30, 39, 41–43, 47, 48, 50]. Patients were the only PROM 
feedback receiver in one study [45]. Eighteen studies uti-
lized graphical summaries to provide patients’ informa-
tion [15, 23, 25, 28–31, 34–36, 38, 40, 42–45, 48, 52], 

Fig. 2  Summary of risk of bias assessment results
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while five studies [26, 32, 37, 41, 46] presented raw data 
without any modification. The information feedback for-
mats were unclear for six studies [24, 27, 33, 39, 47, 50]. 
In addition to patient information, 13 studies [23–25, 27, 
28, 30, 33, 38, 39, 43, 45, 50, 52] provided alerts when 
patient responses reached pre-specified thresholds, and 
seven studies [23, 30, 31, 35, 45, 50, 52] offered individu-
alized treatment recommendations according to patient 
responses.

Effectiveness of PROM feedback interventions 
by outcomes
Health‑related quality of life
Five studies [23, 25, 45, 48, 50] with 1854 patients evalu-
ated HRQL. Our analysis showed that patients receiving 
the intervention had a significant improvement in HRQL 
(Cohen’s d = 0.23, 95% CI 0.11–0.34, P < 0.001) compared 
to those receiving usual care (Fig.  3). Heterogeneity 
among studies was not substantial (I2 = 30%, P = 0.22).

It was not possible to include six studies also examining 
the effect of the intervention on HRQL due to the varia-
tions in statistical approaches used and reporting. Of the 
studies, three studies [15, 42, 47], including 644 partici-
pants, found evidence supporting the use of the interven-
tion for HRQL improvement. In contrast, the results of 
the other three studies [34, 35, 37], involving 672 partici-
pants, found that the intervention resulted in no greater 
improvement in HRQL.

Physical, mental, and social functioning
We identified seven [29, 31, 33, 37, 39, 48, 50], nine [29–
31, 33, 37, 39, 45, 48, 50], and seven [29, 31, 33, 37, 39, 48, 
50] randomized controlled trials (RCTs) examining phys-
ical, mental, and social functioning, respectively. Our 
meta-analysis revealed that participants had a greater 
improvement in mental functioning (Cohen’s d = 0.14, 
95% CI 0.02–0.26, P = 0.02) but not in physical (Cohen’s 
d = 0.13, 95% CI −  0.23–0.48, P = 0.49) and social func-
tioning (Cohen’s d = 0.02, 95% CI −  0.08–0.12, P = 0.66) 

(Fig.  4). We detect a substantial heterogeneity among 
studies for physical functioning (I2 = 88%, P < 0.001).

Four studies [23, 35, 42, 52] for functioning were una-
ble to be synthesized due to the lack of mandatory sta-
tistics for a meta-analysis. All the studies found that 
participants in the intervention group experienced no 
greater improvement in physical functioning. Further, 
McLachlan et  al. [35] showed that the PROM feedback 
intervention had no improvement in mental and social 
well-being.

Symptom management
For symptom management, we found studies for pain 
(n = 4) [29, 32, 37, 48], fatigue (n = 3) [32, 37, 48], dysp-
nea (n = 3) [32, 37, 48], and depression (n = 3) [30, 37, 48] 
with 400, 284, 285, 806 participants, respectively. Our 
meta-analyses indicated no improvement in any symp-
toms for participants receiving the intervention (Pain: 
Cohen’s d = − 0.01, 95% CI − 0.20–0.19, P = 0.96; Fatigue: 
Cohen’s d = −  0.10, 95% CI −  0.38–0.17, P = 0.45; Dysp-
nea: Cohen’s d = 0.02, 95% CI − 0.21–0.26, P = 0.84; and 
Depression: Cohen’s d = −  0.11, 95% CI −  0.32–0.10, 
P = 0.30) (Additional file  1: Figs. S1–S4). Heterogenei-
ties among the studies for these outcomes were not sig-
nificant (Pain: I2 = 0%, P = 0.89; Fatigue: I2 = 26%, P = 0.26; 
Dyspnea: I2 = 0%, P = 0.96; and Depression: I2 = 39%, 
P = 0.19).

We also found studies evaluating the effects of the 
intervention on other symptoms, including nausea (n = 2) 
[32, 39], anxiety (n = 2) [33, 48], insomnia (n = 2) [32, 48], 
anorexia (n = 2) [32, 48], constipation (n = 2) [32, 48], 
diarrhea (n = 2) [32, 48], and cough (n = 1) [32]. However, 
the pooled effect size estimates for these symptoms may 
be not reliable due to limited studies available. Overall, 
participants receiving the intervention showed no greater 
improvement in any of the individual symptoms in the 
studies (Additional file 1: Fig. S5).

We were unable to include nine studies [24, 27, 35, 
38, 40, 42, 44, 47, 52] which also assessed a variety of 

Study or Subgroup

Basch 2016
van der Hout 2020
Lugtenberg 2020
Absolom 2021
Zhang 2022

Total (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 5.68, df = 4 (P = 0.22); I² = 30%
Test for overall effect: Z = 3.92 (P < 0.0001)
Test for subgroup differences: Not applicable

PROM feedback
Mean

85.0
45.0

7.62
82.0

2.74

SD

14.0
09.0

8.19
15.0

1.15

Total

277
320

60
184
141

982

usual care
Mean

8.0
44.0

7.60
79.0

7.64

SD

19.0
08.0

6.21
17.0

5.28

Total

180
305

53
197
137

872

Weight

%6.23
%5.29
%3.8
%6.21
%0.17

%0.100

Std. mean difference
IV, Random, 95% CI

]50.0, 12 .0[31 .0
]27.0, 04 .0[-12 .0
]47.0, 27 .0[-10 .0
]39.0, 02 .0[-19 .0
]65.0, 18 .0[42 .0

]34.0, 11 .0[23 .0

Std. mean difference
IV, Random, 95% CI

-1 -0.5 0 0.5 1
Favours control Favours PROM feedback

Fig. 3  Pooled effects of the patient-reported outcome measure feedback interventions on health-related quality of life improvement
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symptoms due to missing information. Of them, four 
studies [38, 40, 42, 47] examined multiple symptoms and 
consistently reported that the intervention generated a 
greater reduction in distress. Other symptoms where the 
intervention sporadically showed effective in the four 
studies included shortness of breath [38], pain [24, 40], 
sleep [40], memory [40], worries [40], infection [40] and 
problems in eating/drinking [40], bowel/bladder [40], 
and sexuality [40].

Two of the nine studies examined pain severity and 
reported contradictory results. One study [24] sug-
gested the use of the intervention in pain management, 
but another earlier study [44] found no greater improve-
ment in pain severity for the intervention group. Two 
of the nine studies evaluating depression found no ben-
efit of the intervention for the symptom [35, 52]. One 
study [52] investigated anxiety and detected no greater 

improvement for the intervention group. Lastly, one 
study investigated whether the use of the intervention 
reduced symptom numbers and indicated that the inter-
vention group had 12% fewer symptoms [27]

Care process outcomes
Patient-healthcare provider communication We identi-
fied three studies [15, 29, 48] evaluating self-reported 
communication between patients and healthcare provid-
ers. Our analysis included 375 participants and indicated 
a moderated improvement in patient-healthcare provider 
communication (Cohen’s d = 0.41, 95% CI 0.20–0.62, 
P < 0.001) (Fig.  5). Heterogeneity was not significant 
(I2 = 0%, P = 0.85).

Healthcare use We conducted meta-analyses to exam-
ine the intervention effects on the numbers of visits and 
unplanned hospitalizations. Our meta-analysis for the 

Study or Subgroup

Physical
Detmar 2002
Kornblith 2006
Rosenbloom 2007
Girgis 2009
Nimako 2017
Lugtenberg 2020
Zhang 2022
Total (95% CI)
Heterogeneity: Tau² = 0.20; Chi² = 50.67, df = 6 (P < 0.00001); I² = 88%
Test for overall effect: Z = 0.69 (P = 0.49)

Mental
Detmar 2002
Kornblith 2006
Rosenbloom 2007
Girgis 2009
Nimako 2017
Fann 2017
Lugtenberg 2020
van der Hout 2020
Zhang 2022
Total (95% CI)
Heterogeneity: Tau² = 0.01; Chi² = 13.48, df = 8 (P = 0.10); I² = 41%
Test for overall effect: Z = 2.30 (P = 0.02)

Social
Detmar 2002
Rosenbloom 2007
Girgis 2009
Fann 2017
Nimako 2017
Lugtenberg 2020
Zhang 2022
Total (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 1.91, df = 6 (P = 0.93); I² = 0%
Test for overall effect: Z = 0.44 (P = 0.66)

PROM feedback
Mean

53
15.65

7.46
4.88
6.74
6.76
9.84
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6.30
7.88
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3.80
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8.47
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4.11
2.92

21.77
8.73
5.73
9.67

SD

28
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6.11
4.14

21
4.16
5.10

19
3.15
9.5
3.17
3.24

58.18
8.20
1.7
8.12

30
3.2

15
98.24

2.30
1.20
8.15
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58
68
69
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51
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58
68
69
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42

286
51
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1057

58
69

119
286

42
51

141
766

Usual care
Mean

52
67.69

2.45
8.88
8.73
1.79
8.68

68
91.82

7.29
4.84
6.76

69.79
76

3.47
9.69

63
5.11
9.91

77.74
8.75
9.72

69

SD

26
5.23
8.9
3.13
9.23

16
7.20

21
18.16

1.6
9.18
5.28
6.17
6.22
6.6
3.28

29
8.1
4.17

56.26
6.30
9.19
3.10

Total

55
61
71

117
43
52

137
536

55
61
71

117
43

292
52

247
137

1075

55
71

117
292

44
52

137
768

Weight

%0.14
%2.14
%4.14
%1.15
%3.13
%8.13
%2.15
%0.100

%6.7
%4.8
%9.8
%4.12
%1.6
%8.18
%1.7
%4.17
%4.13
%0.100

%4.7
%1.9
%4.15
%7.37
%6.5
%7.6
%1.18
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Std. mean difference
IV, Random, 95% CI

]41.0, 33 .0[-04 .0
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]48.0, 23 .0[-13 .0

]47.0, 27 .0[-10 .0
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]26.0, 02 .0[14 .0

]44.0, 30 .0[-07 .0
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]27.0, 24 .0[-02 .0
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]15.0, 32 .0[-08 .0-
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Fig. 4  Pooled effects of the patient-reported outcome measure feedback interventions on physical, mental, and social functioning improvement
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number of visits involved five studies [23, 25, 28, 43, 50] 
with 1510 participants and revealed no difference in 
visit numbers between groups (OR = 1.07, 95% CI 0.76–
1.53, P = 0.69) (Additional file 1: Fig. S6) and a substan-
tial heterogeneity among studies (I2 = 84%, P < 0.001). 
For unplanned hospitalization, our analysis based on 
three studies with 1286 participants showed no support 
for the intervention on reducing unplanned hospitali-
zations (OR = 0.92, 95% CI 0.80–1.06, P = 0.27), with no 
substantial heterogeneity detected (I2 = 0%, P = 0.50) 
(Additional file 1: Fig. S6). We could not include Whee-
lock et al. [46] in the meta-analysis because of missing 
information. The study reported no difference in the 
number of visits between groups [46]

Adverse events We found three studies [26, 43, 50] 
evaluating AEs but were unable to conduct a meta-
analysis due to missing information. Bryant et  al. [26] 
reported that the intervention group experienced a 
lower peak of symptom burden (10.4 vs. 14.5, N = 76, 
P = 0.03) within two weeks after hematopoietic stem 
cell transplantation. Zhang et  al. [50] revealed that 
the intervention did not reduce the occurrence of any 
immunotherapy-related AEs (irAEs) (Hazard ratio 
(HR) = 0.63, 95% CI 0.34–1.18, P = 0.16) but severe 
irAEs (HR = 0.51, 95% CI 0.30–0.88, P = 0.01). In con-
trast, Tolstrup and Colleagues [43] found that the 
intervention did not reduce the number of AEs for 

individuals receiving immunotherapy (202 vs. 202, 
N = 146, P = 0.56).

Overall survival There were three studies [25, 28, 50] 
examining OS. Our meta-analysis of two studies involved 
887 patients [25, 28] and revealed that the intervention 
improved patient survival at 1-year (OR = 0.64, 95% CI 
0.48–0.86, P = 0.003) with substantial heterogeneity 
among studies presenting (I2 = 73%, P = 0.06) (Fig. 6). We 
were unable to include Zhang et al. [49] in the meta-anal-
ysis because the outcome of the study was 6-month OS. 
The study found no survival difference between groups 
(Hazard ratio = 0.38, 95% CI 0.07–1.99, P = 0.28) [50].

Discussion
We reviewed and quantitatively synthesized results from 
29 randomized controlled trials evaluating the effects of 
PROM feedback on a variety of patient outcomes and 
care processes. Most interventions were designed to 
monitor PROMs using self-administered standard instru-
ments via electronic devices and fed patient responses 
back to healthcare providers to support clinical practices. 
Our findings suggest that the intervention improved 
HRQL, mental functioning, patient-healthcare provider 
communication, and 1-year survival. In contrast, we 
found unclear evidence on treatment-related AEs and 
no evidence on outcomes, including physical and social 
functioning, all symptoms, and numbers of visits and 

Study or Subgroup

Detmar 2002
Lugtenberg 2020
Velikova 2004

Total (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 0.32, df = 2 (P = 0.85); I² = 0%
Test for overall effect: Z = 3.88 (P = 0.0001)
Test for subgroup differences: Not applicable
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Fig. 5  Pooled effects of the patient-reported outcome measure feedback interventions on improving the communication between patients and 
healthcare providers
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Test for overall effect: Z = 2.96 (P = 0.003)
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Fig. 6  Pooled effects of the patient-reported outcome measure feedback interventions on overall survival improvement
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hospitalizations. Our findings are generally consistent 
with previous reviews reporting inconclusive evidence to 
support the intervention use in clinical practice for many 
outcomes [2, 3, 5].

Research suggests that regular collection and monitor-
ing PROMs enable patient-centered care, facilitate better 
patient-healthcare provider communication, allow identi-
fication of unrecognized care needs, and enhance patient 
symptom management, self-efficacy, and engagement [3, 
12, 55]. We found that the intervention had a moderate 
effect on improving the communication between patients 
and healthcare providers, consistent with previous stud-
ies focusing on similar and other populations [2, 10, 16, 
55, 56]. Further, similar to previous reviews [2, 12, 55], we 
found that providing healthcare providers with PROM 
feedback slightly improved oncology patients’ HRQL and 
mental functioning. However, we found unclear evidence 
supporting the use of the intervention to manage com-
mon symptoms for oncology patients. The incongruence 
may result from the differences in outcome definitions 
used between the previous and the current studies. Previ-
ous studies examined intervention effects on symptoms 
in general [3, 12], while we advanced the evidence with a 
greater granularity via examining intervention effects on 
each symptom. Nevertheless, our approach substantially 
reduced the number of participants for several symp-
toms (i.e., cough, nausea, anxiety, etc.) and resulted in 
findings which, though novel and important, may change 
as a greater number of studies exploring specific condi-
tions are published. More trials uncovering the effects of 
the intervention on these outcomes are needed to enable 
robust evidence synthesis and reliable intervention effect 
estimates [5].

Survival and treatment-related AEs are critical indi-
cators of life and care quality for oncology patients [3, 
12, 25, 28]. We identified limited studies examining 
these outcomes and considerable ROB among the stud-
ies, posing challenges in conducting evidence synthesis. 
Although we found some studies supporting the use of 
PROM feedback interventions to reduce AE occurrence 
and improve 1-year OS, we are unable to recommend the 
use of the intervention in practices at the current stage 
based on the narrative synthesis with a limited number 
of studies. More studies are required to enable additional 
data on the intervention effects on oncology patient 
survival and AE management for a more solid evidence 
evaluation. Moreover, the pathway showing the mecha-
nism of how the intervention leads to improved OS and 
AE management remains unclear and requires further 
exploration.

Concerning intervention design, despite some degree 
of agreement on intervention design (i.e., use of stand-
ard instruments and electronic devices for instrument 

deployment), we found variability in the design of other 
intervention components among the studies, such as 
monitoring timing, message receiver, and feedback infor-
mation content and format. This finding results in an 
unclear optimal intervention design. Previous studies 
have demonstrated the importance of identifying effec-
tive intervention components to eliminate ineffective 
intervention components for amplifying intervention 
adherence, fidelity, and effects [57, 58]. Future studies 
should explore the relationships between intervention 
effects and various intervention component designs to 
enable a guideline supporting future intervention devel-
opment [2].

Most included studies recruited patients with general 
cancers and treatments, posing a challenge for a deeper 
analysis revealing the effectiveness of PROM feedback 
interventions on specific conditions. The mixed samples 
may also contribute to the small or non-existence effects 
of the interventions for many outcomes. Current synthe-
sized evidence, including the present study, suffered from 
limited numbers of trials targeting one single cancer con-
dition or treatment for conducting subgroup analyses, 
and thus provided inconclusive information informing 
implementation of the intervention for care of patients 
with specific cancer or treatment [2–4]. More research 
on specific circumstances is needed to enable clinically 
actionable messages, i.e., the interventions improve irAE 
management for lung cancer patients receiving immu-
notherapy. Further, although we did not place language 
restrictions when searching relevant studies, studies 
identified and included were all written in English and 
predominately conducted in English-speaking countries. 
This may indicate the existence of bias in language and 
raise concerns about the generalizability of our findings 
to other countries with diverse language populations 
worldwide.

In line with previous studies [2, 5, 59], we found ROB 
in the included studies that future studies can avoid gen-
erating unbiased data for robust intervention effect esti-
mates. It is reasonable to use unblinding design given the 
nature of the interventions. However, we found that most 
included studies failed to report sufficient information 
for a determination of bias level in other domains, such 
as selection, attrition, and reporting bias, as well as inter-
vention contamination. Therefore, we suggest authors 
of future studies should use standard reporting guide-
lines (i.e., consolidated standards of reporting trials) to 
improve trial quality and reporting.

Conclusions
Our quantitative synthesis of 29 RCTs suggests that the 
PROM feedback intervention had moderate effects on 
patient-healthcare provider communication and small 
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effects on HRQL, mental functioning, and 1-year OS 
improvements. The effects of the intervention on other 
outcomes are equivocal, and more research is required 
to enable a more solid evidence evaluation. The ROB 
among the studies was considerable and obfuscated the 
real effects of the intervention. Therefore, we concluded 
that use of the intervention may be effective in improv-
ing oncology care but cannot be recommended for clini-
cal practices given the current stage of evidence. Future 
studies should examine intervention effects by interven-
tion component to reveal optimal intervention design, 
focus on specific patient conditions to enable granu-
lar information, and emphasize thorough reporting to 
ensure result reproducibility and reliability.
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