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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% Cl 0.11-0.34), mental functioning (Cohen's
d=0.14, 95% Cl 0.02-0.26), patient-healthcare provider communication (Cohen’s d=0.41, 95% Cl 0.20-0.62), and
T-year overall survival (OR=0.64, 95% Cl 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.



Lu et al. Journal of Patient-Reported Outcomes (2023) 7:54

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 I? statistic (I>>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.
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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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Fig. 1 PRISMA flowchart for study selection. Note: *Both groups accessed PROM interventions in the studies

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



Page 5 of 19

(2023) 7:54

Lu et al. Journal of Patient-Reported Outcomes

(1£ =19 691D

(94 - 65) 99 XL eWIO[RAW eljRlISNY
3]edS SWO0DINQ USR] BUWORA 4N (abuel) uelpaly 43 1Dy [9)eded  9jdijnuwi jo sisoubelp mau e yim syuaned ynpy [9g] aloo
(z6-81) 19 +SL D eljelISNY
45-1d9 PUe ‘0£D-0T0 DLHOI ‘DND Ul sebueyd %61 (abuel) ueipay 967 IX| 104 Sl Aloleinguie wouy syuaiied ABojoduo ynpy [G€] uelyoe I
SAVH %001 ‘11D (96) L'2S 1D €5:41D Adessyiowayd Buinizdal (|I-| a6e1s)  spuepayiaN ayL
'1d ADDN D-0DW ‘Idd3d ‘DdIg '0€D OT0-D1403 %001 XL (601) LG IXL 09 XL 124 19ued 1sealq abels-Ajiea yum syusned ynpy  [gy] biaquaibnT
JOYH Ul sabueyd ‘suoiuaAIIUL dAII0ddNS 19Y10 (08 - 6€) /941D
JO 95N pue 0} [elIdjal ‘paJdisiuluIpe s394d Adelayy %St 141D (08— €F) €9 XL 1S D epeue)
-OWaYD aUI[-1SIY JO JagUINU ‘D18 [B1I3)2] dAITel|jed %S AX| (abuel) uelpay ceax| 104 JIDSN 2[geindul yum siusiied ynpy [#€] ony
3|easgns YijesH
[BDISAY4 2JIBUUOISAINY S3IAISS PUB S3DUNOSIY
uedLRWY J9pP|0 Y3 ‘A9AIng 1oddng [e1os %/t 11D (89) ¥/ 114D 29 41D SI19DUBD [P1D3J0J0D pue ‘a1eisoid VSN
SOW ‘SQVH 'wioj 110ys S ‘0€-0710 DLHOT %8Y XL (£9) €L XL 69 XL 10y 158310 padURAPE YUM siusiied 1npe Jopjo [€€] yujquuoy
uawnsuUl 1odal %185 111D (YN) 979 141D /1 1P1D aseyd  spuepaysN Yyl
-49s (swoldwAs 0| Buissasse) Joyuoly worduwiAs %9'€G 1X|. (UN) 149 XL 69 X[ 1Dy 431N aAnel|jed ay3 up 1dued Yum syuaned ynpy [z€] ensya0H
Uo[eDIUNWIWOD uepIsAyd
-1uaited ur yuswaroidwi paaidiad Joj uonsanb
3UQ ‘2JIBUUONRSIND JUSIIRY J9DURD PIOUBAPY O} S/ D Y5 LD
JUSWISSDSSY SPIaN DY} WOJ) SWY| 0| ‘W04 1oys %57/ T XL Q/G:7IXL 07l:TIXL sisoubelp JO SYIUOW 9 UM Jadued [p1Dal elensny
- A&3MINS spaaN aaptoddng wal-y€ ‘1 DH0T ‘SAVH %ETL LWL €85 XL 6LLILIXL 1Dy -0]03 10 1seauq pazijed0juou Yum siuaied Jnpy [L€] sibuD
(88-61) 65 111D
%9 111D (98-€€)9G XL 6T 1D vsn
0€2-010 '6-OHd %05 XL (obues) ueipay 68T IXL 10 Adeiayy sadued buneniul syusiied ynpy [0€] uue4
9¢-4S ‘aiieuuon %18 111D (YN) SSIXL 00T 1D Adesayy  spuepayIaN ayL
-S9ND UONDejsieS JUsiied Wall-G 'YONOM dO0D %€ XL (UN) 8GIXL  #LLAXL 124 J91snD -oway> aAeljjed Buiaiedal syuaned ynpy [6¢] tewsQ
(88 — €¥) ¥9 111D
%t e (11D (£8—9€) SO IXL 941D oouel
SYSIA PRINPAYISUN JO J3GWINU -1 D4 'S4d ‘SO %/ 1€ 2X| (9buel) uBIPIN 99 X[ 1Y J21ud-nnpy J192ued Bun| padueApe yim siuaiied 1npy [g7] slua@
|0J3uod %881 111D (811)609:4D 0S M1 s|seiselsw bun| Jo Jadued VSN
woydwiAs sapeisdoisod yum uondejsiies ‘|ISyaw %/ Y IX| (9'€1) T6S XL 05 x| 10y Bunj oy Awoiodeioyy buiaiedas syuaed Jnpy [£2] pueja)D
%%'89 1D (L€1) U'LS 11D 8¢ 41D Jue|dsuesy mollew auog buimol|oy a1ed VSN
ID-LDH "A&9AINS 3y 1 D-04d 96'8 WXL @€l gLs X 8€ XL 104 Juanedul pajnpayds siusiied Jnpe ABojoduo [97] uehig
SHUSIA SCED vsn
(340 J3quinu ‘SO Jesk-| Xapu| 4S-03 [0D0INT %8SV (16 -97) L9:URIPpBW Y Ly XL 10 Adesaylowayd bunenul siusned 3npy [52] yoseg
%001 1D (OLL)S0SHD 621D syuaned 1adued VSN
X9pul uswabeuew ured ‘[I-0g ‘ISYAW %001 XL (6'6) 961 KL 1€ x| 1DY 15831 BUIIET PUB UBDLSWY UBDLY SWODU-MOT [#7] uosiapuy
0€2-010 21403 O-1Dv4 ‘d01LD-NT0 ‘SYA-As-03
'S-05-07 ‘24reuuonsanb aseasip dluodyd buibe
-Uewl o} 9|edS A2edy)3-49S "e1ep YH3 buisn ssau %86/ 11D (€11) 09514 TSTHD $192UBD [e2160|023UAD IO 15ea1q ‘[e1dal Nal
-9A11934J9-1500 puUe $321AI3S [eUASOH ‘GMd-LDVA %1°08 X (CT1)6'SSAXL 957 XL 1Dy [9|eled wie-om|  -0j0d 1o} Adesayiowayd Buneniu syuaied ynpy [€7] wojosqy
(% ®lew?y) xas (as 78 ueaw) aby N

Sainseaw swodiInQ

syuedpnied

ubisaq

uonejndod

Apmg

SoIPN1s papn|dUl 9yl JO SOlISlia1deiey ) L d|qelL



Page 6 of 19

(2023) 7:54

Lu et al. Journal of Patient-Reported Outcomes

salpnis sbew pue
ge| ‘syuswiiujodde [esipaul ‘sysIA pale|al-Jadued

156310 JO JaguInu ‘sSwWoldwAs JO uolen|eA 210wl %001 311D (801) €°€S 141D R al) 130Ued VSN
pue buiodal woldwAs usamiag shkep Ul auli| %001 IX| (£°8) 816 WXL 66 IX| 104 15e31q ||| 0 | 96.1S \NL YUM syuaned ynpy [O%7] %2023y
9|eds suoldelaiul uedisAyd-juaied Aoeduys
paAIR2Jad ‘9|edS Al21SeuUl J9|00YdS pue Uljiesd (1= /S)S9:41D ER]¥]=h)
'91eds AoeDUYJe-§95 |e4auab ‘spasu aled aapioddns %25 11D (1/-95)S93x]  SO€ D 15e31q PUE '|B1D3I0J0D SI3U pUR peESY PUB  SPUBRYISN 941
‘'0€D-010 D1YOT ‘24NSeall UoIIeAIDR 1UBled %61 XL (9buel) UBIPSN  OTE XL 10y ‘ewoydwiA| Jo sisoubelp e yim syuaned 3npy  [Si] INOH 2P UeA
%€ ¢ 1D (L) LySTmd  eLTid
%0, 1 11D (ST 8PSILIND  0L:L 1D AN
9-1Ov4 %S/ XL (0€1) L'SS XL Y7l XL 104 syuaned Jadued Jnpy [S 1] _AOMI9A
(16=12)859:11D
%97 1D (C6-81)9G9IXL  0ST:H1D VSN
X9pul Juaulabeuew uled 9%/G X (ebuei) uelpay 097 XL 10y uted 5160]0oUO Yum Sjualied Jadued ynpy  [#1] 9BpLgmos
(€8-2€) 99 111D 9SeasIP Al
S1ISIA 1USNRAINO BIIX3 JO JaqUINU ‘A1LISASS pue %L 11D (/8-+€)991aXL  €/£:1D 10 ||| 96e15 9]GRIIISBIUN JO) SIUBUIILAI) JONIYU Yewusq
Aduanbaiy Juans ssianpe ul sabueyd 1oj 3y 1D %S XL (9bues) ueipapy €L IXL 10 wiodydayd sunwwi bupenu siusied 1npy [ep] dnasjol
(#8—S¢€) /911D SI0WnN} pIjos dewoldwAs
Sd ‘2]eds palepijeA e Huisn uonedunul %Ly D (#8—0%) S9IX| Sl 1D ‘3|qeINdUl 10 suonuaiul Aieljed yim Adessyl pUBIDZIMS
-wod uepisAyd-uaied ‘SyS3 '0£D-010-DLHO3 %1G XL (Bues) ueipsy 611 XL 1Dy 491N -owiayd wapedino bupenjul siusned 1npy [¢4] Jossens
|00 JUBW
-ssasse padojaaap-ioyine ue buisn spasu siuaiied 9%90€ 11D (S1) 6% 141D 0/ 141D ewoydwiA| 1o vsSn
U1 sabueyd pue ssaJisip woidwiAs ul ssbueyd 9%0% IX|. (S1) 06 XL G/ XL 1DY  elwsyNa| 4o Juswileas] bunenul syusined ynpy [ov] puejny
ai1euUOnsaNb Bulyey UOISIDJ YHM UONDRJSIIES
JU3NIed WSM-7 | ‘9]BDS 35N JO 5BT JUSUISSISSe SZ:4D 21Ul 1uaiedino KemlIoN
2y} 919|dWod 03 JUaWaIINbal swWn ‘IOIOHD %65 (€711) €95 [T XL 1Dy 2SN uluawiiean) buiaiedal syusied ABojoduo ynpy (£007) puejny
%9¢ 11D (€6) 909110 LZiD
|001 JUSWISSISSEe SBURYD JUSWILSI] [eDIUl)D 05EE 1T XL (Q11)€/STIXL  69:7IXL $I9DUPD [R}D310|0D VSN
padojaasp-Joyine I-0Sd ‘£ L-SINOd $21g DIT4 %0€ ‘1 XL OLL)T09:LIXL €411 XL 124 J91snD 10 'Bun| 1sea1q dpeIseIBW Yum siusied Inpy  [6€] WOo|quasoy
obieydsip
|endsoy Jo shep 06 pue Qg UIYIM UOISSILpes) %P 11D (UEL) L7911 191D J90ued vSN
pauuejdun ‘Aeis Jo y16us| [eUdsoY ‘p-DHd ‘SYSI %8'€t XL (PT1) SP9aXL 091 XL 10 padueApe JO sisoubelp e yum siusied 3npy [¢5] ddiN
abieydsip
lendsoy o skep 06 pue Q€ UIyIIM UOISsILpes) %€ L7 111D ¥zl) 6791410 SO $22IAUSs ABOJODUO Jusiedul BuiARDRI J9dued VSN
pauue|dun ‘Aels o yibua) [eudsoy v-OHd ‘SYS3 %00 XL Q1) ¥09 XL G/ XL 104 padueApe JO sisoufelp e yim syusiied npy [8€] ddIN
oI (S8 = SE) ¥9:T 11D
JO 3PISINO S1DLIUOD JO J2GUINU DY 'SUOIIdE JUSW 9%9% T 11D (€8—61)99:L 1D 9¥ T
-9beuew Jo Jaquinu ay3 ‘PaynuSp! saNnss| 100 4o %Gt 1 111D (08—C€) 99X, /¥:L 11D AN
13qWINU 3Y1 ‘€ 1 J71-0T0 DLYOT '0€D-010 DLHO3 %t X (9bBuel) UBIPA Gt x| 10y 1UaWieal} Jadued BulAledal susied Jnpy [/€] oewIN
(% 3[ewdy) xos (as 78 ueaw) aby N
$3JNSeaW awodInQ syuedpnied ubisaq uonejndod Apnis

(panunuod) L ajqey



Page 7 of 19

54

(2023) 7:

Lu et al. Journal of Patient-Reported Outcomes

solwapedy pue sa63(|0D [euolieN Jo 199(0id uoneziuebiQ PO ‘VINOM ‘dnoib yuswieasd 2/ (ASAINS Yiesay wioy-11oys

WIdN-9€ ‘9g-4S ‘|el] PI]|0JIUOD PAZIWOPUERI ‘[ DY ‘SUOISUSWIP 0| 210)-dinseaw A1j1in 3)1] Jo Aujenb D1¥03T 243 ‘oL D-N70 ‘Il - d41euuonsanb uonoeysiies yuanied ‘jj-DSd ‘SIUSAS SSISAPE 10} eLISIID ABOjOUIWIS]) UOWWOD
93 JO UOISIAA dW0d3IN0 pariodas-uaned ‘Jy)1D-0Yd ‘9]eds Jusawssasse woidwAs [eowaw | SINDIPA Y3 ‘SYSIW-Od ‘L — S91e1s poow Jo 3jyoid '/ [-SWOd ‘di1euuonsanb yijeay yusned ‘DHd ‘[eAIAINS 334-uolssalboid
‘S4d ‘suoloesaiul uepisAyd — uaned ur A5edyys panladiad ‘|ddId ‘S91eds 2103 duauab oy A101uaAul a)1) Jo Auljenb duielpad syl ‘0'H7DSJId 49Indwod [euosiad ‘Id [BAIAINS ||BISAO ‘SO 4aduUed Bun| ||93 [[ews-uou ‘D7ISN
pa110dal 10U ‘YN 1919WOWIBY] SSIISIP HIOMIDU J9DUBD dAISUSYIAWOD [BUOIIRU /g NDDN ‘APNIS SSWODINO [BIIPaW ‘SO ‘A101usAu| woldwAs uosiapuy A ‘SYJI ‘uoiediunwwod — aileuuoiisanb aied jesipaw D-DoW
xapul 3|eds aduewload Aysjouley syl Sy ‘suodsal 9310A SAIIIRIDIUI ‘Y/|/ (SIUSAS SSISAPE pPale[RI-aunwiwl ‘Fyr ‘941 Jo Alljenb paie|ai-yijeay ‘JOYH xapul Alipigiowod-uoneiueldsuel |93 dnalodolewsy -/ DH ‘3|eds
uoissaidap pue A1a1xue jeudsoy ‘sgyH ‘1adued — xapul BulAl| jeuoiduny y74 ‘Buiag-j[am pue [edisAyd — Adeiayl Jadued Jo JUBWISSISSe [eUOIIDUNY YL ‘GMd-LDVH ‘Bun| — Adelayl J9dued Jo JUBWSSISSe [eUOIIdUNY Y] ‘-1 DV
‘|esduab — Adeiay) J9DURD JO JUSWISSISSE [eUOIIDUNY BY3 ‘D-[ DY/ 43DURD 10) JUSWISSISSE 110daI-§|9S DIU0IIID|I ‘I-I/4ST WDISAS JusWISSasse woydwAs uojuowpd ‘SyS7 ‘9]eds anbojeue [ensiA Buisn [eUOISUSWIP-9AY [0DO0INT
'SYA-AS§-07 ‘[RUOISUSWIP-IAY [0DOINT JO UOISIIN [9A3] DAY ‘S-JS-DF ‘€ L 19dued Bun| — aiieuuonisanb a41| Jo Aljenb Jadued Jo Juswieal] pue ydieasay Joj uoneziuebi ueadoiny ayl ‘s 7-070 JLYOT ‘0€D diieuuonsanb
31| Jo Ayljenb Jadue) jo Juswieal] pue yoieasay Joj uoneziuebiQ ueadoind syl ‘0ed-O70 JLYOT ‘@1eds woidwAs Jadued bun| 21u011I3[3 Y1 ‘1D-5SI79 ‘PA0I3J Yijeay d1uoi1d3)|e ‘YHF Juswiiedap Aouabiaws ‘g7 ‘dnoib
|0J3U0D ‘141D “JUSWISSISSE L1|ESY [BUOIIDUN) UOIIRWIOHUI 3A1RISd00D 31ed Alewlid yinowieq ‘00D ‘Wioj 110ys — aileuuonsanb spasu aied ‘DN 00galou a1ed 3yl ‘gND ‘sadusiadxa sjualied 1noge uonesunwwod
Buinosdwi Aq sawo1no yyeay 19119q buneasd ‘7j0H ‘|| direuuonsanb sialueq ayl ‘jj-0g ‘A1oauanu] uted Jauq ‘|49 ‘dareuuonsanb uondadiad ssaujji Ja1iq 9yl ‘Dd/g ‘W0 1oys — K10judAul uoissaidap 323g ‘4 - /g9

0€D-010 's3v1 01 Buimo

41e3p pue UONENURUOISIP JUSUIIEI] JO D1l %02 11D TV L09ID /€L eUIYD
‘SUSIA T STV 10 € apeib JO 92UB1INJD0 JO 1Y %87 XL Q71 9/SXL Lyl axL 104 Adessyrounwiwy Jaoued BuiAiRdal syusied 3npy [1S] Bueyz
%Ly D Plo sieak 8= <969 |10 €5 1D vsn
$2J02S SSAUNDIS ‘0 HTOSPd ‘SYSIN-Od %LS XL PO SIeak §= <9489 IX| 1Gax| 104 [9]|eded suaned Jaoued dlie|pad (/] 24OM

(% 91ewWsy) X35 (as 13 ueaw) aby N
SaInseaw awWod3n0 syuedpnaed ubisag uonejndod Apnmis

(Panupuod) 1 3jqey



Lu et al. Journal of Patient-Reported Outcomes (2023) 7:54

Study

C00000000000000000C00000000000
C0O0O0O0000000000000000000000000
0000000000000 0000000000000000

b1 | D2 [ D3 [ D4 | 05 | D6 [ D7 _

Page 8 of 19

00000000000000000000000000000
00000000000000000000000000000
C0000000000000000000000000000
000000000000 00000000000000000
Q0000000000000 0000000000000003
OOOOOOOOOOOOOOOGOOOOOOOOGOGO&

D1: Random sequence generation Judgement
D2: Allocation concealment O Low
D3 Blinding of participants and personnel © Undear
D4: Blinding of outcome assessment © High

D5: Baseline outcome measurements smiliar
D6: Baseline characteristics similar

D7: Incomplete outcome datz

D8: Protection against contamination

D9: Selective reporting

Fig. 2 Summary of risk of bias assessment results

[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],
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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 (I>=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)
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(Fig. 4). We detect a substantial heterogeneity among
studies for physical functioning (I>=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: I*=0%, P=0.89; Fatigue: I =26%, P=0.26;
Dyspnea: 1?’=0%, P=0.96; and Depression: I*=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

PROM feedback usual care Std. mean difference Std. mean difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95%CI IV, Random, 95%CI
Basch 2016 0.85 0.14 277 0.8 0.19 180 23.6% 0.31[0.12, 0.50] -
van der Hout 2020 0.45 0.09 320 0.44 0.08 305 29.5% 0.12[-0.04, 0.27] |
Lugtenberg 2020 62.7 19.8 60 60.7 21.6 53 8.3% 0.10[-0.27 , 0.47] JR I
Absolom 2021 0.82 0.15 184 0.79 0.17 197  21.6% 0.19[-0.02, 0.39] =
Zhang 2022 74.2 15.1 141 64.7 28.5 137 17.0% 0.42[0.18 , 0.65] .
Total (95%Cl) 982 872 100.0% 0.23 [0.11, 0.34] ’
Heterogeneity: Tau? = 0.00; Chi2 = 5.68, df =4 (P = 0.22); ? = 30%
Test for overall effect: Z = 3.92 (P < 0.0001) N5 0 o5

Test for subgroup differences: Not applicable

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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PROM feedback Usual care Std. mean difference Std. mean difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95%ClI IV, Random, 95%ClI
Physical
Detmar 2002 53 28 58 52 26 55  14.0% 0.04 [-0.33, 0.41] R S—
Kornblith 2006 65.15 22.09 68 69.67 235 61  14.2% -0.20 [-0.54 , 0.15] S
Rosenbloom 2007 46.7 11.6 69 45.2 9.8 71 14.4% 0.14 [-0.19, 0.47] i
Girgis 2009 88.4 14.4 119 88.8 13.3 117 15.1% -0.03[-0.28 , 0.23] JR
Nimako 2017 74.6 21 42 73.8 23.9 43  13.3% 0.04 [-0.39, 0.46] R
Lugtenberg 2020 76.6 16.4 51 79.1 16 52 13.8% -0.15[-0.54 , 0.23] I
Zhang 2022 84.9 10.5 141 68.8 20.7 137 15.2% 0.98 [0.73, 1.23] —
Total (95%Cl) 548 536 100.0% 0.13 [-0.23 , 0.48] ’
Heterogeneity: Tau? = 0.20; Chi2 = 50.67, df =6 (P < 0.00001); > = 88%
Test for overall effect: Z=0.69 (P = 0.49)
Mental
Detmar 2002 70 19 58 68 21 55 7.6% 0.10 [-0.27 , 0.47] JE
Kornblith 2006 84.44 15.3 68  82.91 16.18 61 8.4% 0.10 [-0.25, 0.44] N I
Rosenbloom 2007 30.6 5.9 69 29.7 6.1 71 8.9% 0.15[-0.18, 0.48] I I
Girgis 2009 88.7 17.3 119 84.4 18.9 117 12.4% 0.24 [-0.02, 0.49] I
Nimako 2017 75 243 42 76.6 28.5 43 6.1% -0.06 [-0.49, 0.37] -
Fann 2017 80.3 18.58 286  79.69 17.6 292 18.8% 0.03[-0.13, 0.20] ——
Lugtenberg 2020 75.2 20.8 51 76 22.6 52 7.1% -0.04 [-0.42, 0.35] —
van der Hout 2020 47.8 71 223 47.3 6.6 247  17.4% 0.07 [-0.11, 0.25] —tu—
Zhang 2022 81 12.8 141 69.9 28.3 137  13.4% 0.511[0.27, 0.75] —
Total (95%Cl) 1057 1075 100.0% 0.14 [0.02, 0.26] ‘
Heterogeneity: Tau? = 0.01; Chi?2 = 13.48, df =8 (P =0.10); P = 41%
Test for overall effect: Z=2.30 (P =0.02)
Social
Detmar 2002 65 30 58 63 29 55 7.4% 0.07 [-0.30, 0.44] S P
Rosenbloom 2007 11.4 2.3 69 11.5 1.8 71 9.1% -0.05[-0.38, 0.28] —
Girgis 2009 92.2 15 119 91.9 17.4 117  15.4% 0.02 [-0.24, 0.27] ——
Fann 2017 7721 2498 286 7477 26.56 292  37.7% 0.09 [-0.07 , 0.26] 1
Nimako 2017 73.8 30.2 42 75.8 30.6 44 5.6% -0.07 [-0.49, 0.36] —
Lugtenberg 2020 73.5 20.1 51 72.9 19.9 52 6.7% 0.03 [-0.36, 0.42] JR A
Zhang 2022 67.9 15.8 141 69 10.3 137  18.1% -0.08 [-0.32, 0.15] —
Total (95%Cl) 766 768 100.0% 0.02 [-0.08 , 0.12] ’
Heterogeneity: Tau? = 0.00; Chiz = 1.91, df =6 (P =0.93); P = 0%
Test for overall effect: Z=0.44 (P = 0.66)
1 -05 0 05 1

Favours control Favours PROM feedback

Fig. 4 Pooled effects of the patient-reported outcome measure feedback interventions on physical, mental, and social functioning improvement

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
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PROM Feedback Usual care Std. mean difference Std. mean difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95%ClI IV, Random, 95%ClI

Detmar 2002 4.5 2.3 58 3.7 1.9 55 31.4% 0.38[0.00, 0.75] e -

Lugtenberg 2020 4.64 2.77 51 3.38 2.12 52 28.2% 0.51[0.12, 0.90] [

Velikova 2004 3.3 1.63 103 2.7 1.53 56 40.4% 0.37 [0.05, 0.70] T

Total (95%Cl) 212 163 100.0% 0.41[0.20, 0.62] ’

Heterogeneity: Tau® = 0.00; Chi# =0.32, df =2 (P = 0.85); P = 0%

Test for overall effect: Z=3.88 (P =0.0001)
Test for subgroup differences: Not applicable

0.5 1
Favours PROM feedback

4 05 0
Favours control

Fig. 5 Pooled effects of the patient-reported outcome measure feedback interventions on improving the communication between patients and

healthcare providers

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 (I*>=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 (I*>=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]

Adpverse 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 (I>=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

PROM Feedback Ususal care Odds ratio Odds ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95%CI M-H, Fixed, 95%CI
Basch 2016 110 441 102 325 0.73[0.53, 1.00] .1
Denis 2017 15 60 31 61 0.32[0.15, 0.70] - =
Total (95%Cl) 501 386 100.0% 0.64 [0.48, 0.86] ‘
Total events: 125 133

Heterogeneity: Chi? = 3.65, df =1 (P = 0.06); P =73%
Test for overall effect: Z=2.96 (P = 0.003)
Test for subgroup differences: Not applicable

0102 051 2 5 10
Favours PROM Feedback Favours control

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
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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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