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a b s t r a c t 

Background: Evidence for effectiveness of nurse-led interventions for cancer-related symptoms is of variable 
quality. This study aimed to identify, appraise and evaluate the nature and effectiveness of nurse-led interventions 
on symptoms for people with cancer. 
Methods: A systematic review and meta-analysis. Ten major databases were searched (2000 to 2018, no language 
restrictions). Two reviewers applied a priori selection criteria; data extraction included design, population, cancer 
type, and cancer-related symptoms. Interventions and providers were profiled using TIDieR reporting guidelines, 
and content analysis of components. Methodological quality was assessed using Cochrane risk of bias. A meta- 
analysis was performed using mean and standardised mean differences with 95% confidence intervals. Overall 
certainty was assessed using GRADE. 
Results: From 29193 records, 149 studies ( n = 107286 participants) from 22 countries were eligible. Interventions 
included multiple components; education and psychological approaches dominated. Pooled meta-analyses found 
evidence of benefit for nurse-led interventions on measures of constipation (MD − 4.54, 95% CI − 8.08 to − 0.99; 
645 participants; 6 trials; I 2 = 0%; P = 0.01); nausea and vomiting (MD − 1.97, 95% CI − 3.61 to − 0.33; 957 
participants; 8 trials; I 2 = 12%; P = 0.02) and fatigue (MD − 4.63, 95% CI − 7.97 to − 1.30; 1208 participants; 11 
trials; I 2 = 34%; P = 0.007). Psychological morbidity (anxiety, depression, mood) also improved. However, few 

trials used consistent outcome measures, interventions were poorly defined, and certainty of evidence was low 

or very low. 
Conclusion: Nurse-led interventions improve specific cancer-related symptoms, including psychological morbid- 
ity. Enhanced reporting and collaboration to develop a minimum core dataset would strengthen the quality 
of evidence. 
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ntroduction 

Cancer is the second leading cause of death worldwide and presents
 growing disease burden that requires innovative responses from all
ealth system sectors [85] . An estimated 19.3 million new cancer cases
18.1 million excluding nonmelanoma skin cancer) and almost 10.0 mil-
ion cancer deaths (9.9 million excluding nonmelanoma skin cancer) oc-
urred in 2020 [72] . However, global surveillance studies also show sig-
ificant improvements in the 5-year survival rate for the most common
ancer types [3] . The impact of living with a cancer diagnosis and the ef-
ects of cancer treatment are incalculable, with troublesome symptoms
rising from the disease or treatment being a major concern. Although
any different cancer clinicians contribute to symptom assessment and
anagement, cancer nurses involved in supportive cancer care tend to
ork most closely with patients in the assessment and management of

heir symptoms. 
Many cancers result in permanent disability requiring significant

ong-term care and intervention. Treatment protocols are often phys-
cally demanding, potentially life threatening and protracted – last-
ng months or years in some cases. People living with and beyond
ancer commonly experience troublesome symptoms such as fatigue
 46 , 81 ], pain [ 1 , 8 , 10 , 69 , 86 ], constipation [ 33 , 68 , 90 ], nausea and vom-
ting [ 15 , 18 , 23 ] and sexual dysfunction [ 2 , 5 , 22 ], even after treatment
s complete. The impact of cancer for the individuals, their families
nd wider society highlights the importance of effective management
f these negative sequelae, especially ongoing symptoms which can dis-
upt everyday life and serve as constant reminders of a cancer diagnosis.
s most patients with advanced cancer experience multiple symptoms,
ymptom management should be approached in a multi-dimensional
ay [74] . 

Nurse-led interventions, that is, interventions that are predominantly
rovided by nurses aim to improve the physical and psychosocial well-
eing of people living with and beyond cancer. A recent scoping review
dentified a diverse range of foci, including assessment, direct care, psy-
hological support, teaching, guidance and monitoring, care manage-
ent and coordination [16] . A variety of novel nurse-led interventions
ave been described, including supportive interventions to address un-
et needs, such as treatment side effects [76] , and provision of educa-

ion and support during complex cancer treatment regimens [41] . 
Although clinical practice and current guidelines describe the bene-

t of nurse-led interventions [ 11 , 50 , 54 , 79 ], robust evidence of the ef-
ectiveness of particular approaches is often lacking [51] . Several sys-
ematic reviews and meta-analysis of cancer-specific [25] or symptom-
pecific nurse-led interventions [ 37 , 39 , 43 , 73 ] have been conducted.
owever, the evidence-base is conflicting [77] and usually focused on
 single part of the trajectory [48] , one type of cancer [11] or isolated
ymptoms [ 39 , 67 ]. Reviews focussed on cancer nursing have also been
riticised for failing to use innovative review methodology to synthesise
he best available evidence with little integration of patient and public
nvolvement in reviews [51] . 

Despite some promising results, we have little insight about whether
nd how nurse-led interventions enable symptoms to be managed more
ffectively in people with cancer across the disease trajectory. These
utcomes were prioritised by a wide group of stakeholders, including
atient and frontline clinicians, as a key gap in the evidence base. This
tudy aimed to investigate (a) whether cancer nurse-led interventions
re more effective than no treatment, usual care or attention control
omparisons and (b) whether there is any evidence of benefit post-
ntervention. 

ethods 

esign 

A systematic review and meta-analysis was conducted using estab-
ished methods described in the Cochrane Handbook for Systematic Re-
2 
iews (Version 5.1.0) [34] , and reported in accordance with the PRISMA
tatement for reporting on systematic reviews [44] . Selection criteria
nd analysis were pre-specified and have been published in a protocol
14] . 

earch strategy and selection criteria 

We defined nurse-led interventions as studies in which nurses had
xplicitly been involved in delivering the intervention. Trials in which
urses facilitated the intervention as part of a wider multidisciplinary
eam were excluded. 

We searched ten electronic databases and clinical trial registers:
ENTRAL, MEDLINE, AMED, CINAHL, EMBASE, Epistemonikos, CDSR,
ARE, HTA and clinical trial registers (WHO ICTRP) from 01 January
000 to 18 January 2018. We conducted backward citation tracking on
ll included studies and contacted researchers and experts in the field
o identify other potentially relevant (published, unpublished and ongo-
ng) randomised controlled trials (RCTs) and controlled before-and-after
CBA) studies of nurse-led interventions. No language restrictions were
pplied. An example search string is shown in Supplementary Table 1. 

ata collection and extraction 

One reviewer (PC) examined searches and eliminated irrelevant ti-
les . Two reviewers (CT and PC) independently screened remaining ab-
tracts and full texts that met selection criteria. Disagreements were re-
olved through discussion, and a third reviewer (MW) if required. Re-
earchers did not review any studies in which they had any involvement.
ata were extracted to a standardised, pre-piloted form based on TIDieR

eporting guidelines [35] . Data were extracted by one review author (PC
r CT) and independently checked by another review author. Missing
nformation was requested from study authors where possible. 

Baseline and follow-up data (mean and standard deviation, or other
ummary statistics as appropriate) for relevant outcomes for an ’immedi-
te’ time point – recorded at the end of the intervention period; and for a
follow-up’ time point were extracted. Where post-intervention follow-
p timepoints were not clearly reported, we extracted the final data.
here multiple follow-up time points were clearly reported, data which

eflected the following time points were extracted and categorised: 

• short-term ( < 3 months to 6 months post-intervention). 
• medium-term ( > 6 to 12 months post-intervention). 
• longer-term ( > 12 months post-intervention). 

ssessment of methodological quality 

uality of included studies 

Risk of bias (ROB) was independently judged as ’low risk’, ’unclear’
r ‘high risk’ by pairs of review authors using the Cochrane risk of bias
ool [34] . Trials were assessed for methodological quality, paying atten-
ion to whether there was protection from the following types of bias: 

• Selection bias (i.e., true random sequencing and true concealment
up to the time of allocation). 

• Performance bias (i.e., differences in co-interventions between the
groups). 

• Attrition bias (i.e., withdrawal after trial entry). 
• Detection bias (i.e., ’unmasked’ assessment of outcome). 
• Selective reporting. 
• Other types of bias. 

Disagreements were resolved by discussion, with involvement of a
hird review author where necessary. 

uality of evidence reported in the included studies 

Two reviewers (PC, CT) assessed and documented the quality of evi-
ence based on the GRADE (Grading of Recommendations Assessment,
evelopment and Evaluation) approach [31] . 
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The quality of a body of evidence was downgraded for a specific
utcome based on five factors: 

• Limitations of study (e.g., risk of bias due to poor study design or
conduct) [30] . 

• Indirectness of evidence (e.g., variations in participants, interven-
tions, comparisons and outcomes) [27] . 

• Inconsistency of results (e.g., large I 2 ) [28] . 
• Imprecision of results (e.g., wide confidence intervals for treatment

effect) [26] . 
• Publication bias [29] . 

The GRADE approach uses four levels of quality, that is, high, mod-
rate, low, and very low-quality evidence, based on the following defi-
itions: 

• High quality: It is unlikely that further research will change our con-
fidence in the estimate of effect. 

• Moderate quality: Further research is likely to have an impact and
may change the estimates. 

• Low quality: Further research is very likely to have an important
impact on our confidence in the estimate of effect. 

• Very low quality: Any estimate of effect is very uncertain. 

ata synthesis and statistical analysis 

Data were tabulated and summarised in a narrative format. Where
uitable statistical summary data were available, we combined selected
utcome data in pooled meta-analyses using the Cochrane statistical
ackage (Revman v5.4.1) [75] . Mean difference (MD), standardised
ean difference (SMD) and 95% confidence intervals were used for con-

inuous data. Where we observed important heterogeneity (based on the
 

2 value together with significant evidence of heterogeneity as per the
hi 2 test P-value), we used a random-effects model [34] . A sensitivity
nalysis was also conducted for studies with significant heterogeneity
y removing studies with high ROB. 

We used adjusted data for clustering if provided. However, if no ad-
ustment had been made then the raw data were adjusted using the intr-
cluster correlation coefficient (ICC) and methods described in chapter
3 of the Cochrane Handbook [34] . If the ICC was not reported for a
tudy, then we used the ICC for the study’s own sample size calculation
nstead. For the purposes of this review and the meta-analyses, we have
resented and pooled the data within multi-arm RCTs as randomised
aired comparisons (indicated as i, ii or iii). As these multi-arm trials
resent a potential risk for including the same group of participants
usually the control group) twice in a single meta-analysis, we split the
umber of participants in the control group across the two ’trials’ that
hared that comparison group [34] . In the case of continuous data, the
ean and SD values remained the same. 

Where feasible, we planned to conduct subgroup analyses [14] using
n established method [21] to investigate the effect of: 

• Cancer diagnosis. 
• Stage of cancer (prevention, early diagnosis, survivor, end-stage can-

cer). 
• Category of cancer nurse involved (general nurse/specialist

nurse/oncology nurse specialist). 
• Age group as reported by trialists (e.g. “paediatric ”/ “young adult or

young person ”/ “adult ”/ “older adult ”). 

ontent analysis 

In a wider scoping review of the literature on nurse-led interven-
ions [16] , we had used the OMAHA classification system to summarise
hether the interventional approach was: Case Management; Surveil-

ance; Teaching, Guidance and Counselling; or Treatment and Proce-
ures. In this review, two authors (MW, DK) also examined the descrip-
ion (verbatim) of each intervention provided in each included trial, and
3 
ased on the content of intervention descriptions, determined whether
he intervention included any of the following components: behavioural;
sychological; educational; lifestyle (e.g., physical activity, diet, smok-
ng). Details of the treatment components of the active interventions for
hose trials included within the meta-analyses are provided in Table 1 . 

esults 

tudy selection 

Our systematic search identified 29193 records, of which 28178
ere excluded following review of the title or abstract as they did not
eet the selection criteria or were duplicates. 1015 full text papers were

eviewed, of which 149 studies were eligible for inclusion in this system-
tic review. Results of the study flow are displayed in Fig. 1 . 

escription of included studies 

Studies employed different designs including quasi-RCT, parallel-
CT, cluster-RCT and multi-arm RCTs (Supplementary File 2). Seven-

een studies employed a non-randomised design (Supplementary 2). The
tudies were conducted in 22 different countries, with most studies car-
ied out in the US ( n = 46) and in the UK ( n = 22). The geographical
istribution of the included studies is presented in Supplementary File
. 

The number of participants ( n = 107,286) ranged from 8 to 49,311
n each study with most interventions targeting an adult population.
ost trials included less than 500 participants, but there were two

creening trials with several thousand participants, hence the wide range
 61 , 63 ]. Key participant characteristics are summarised in Supplemen-
ary File 4. Most trials (77%) were focused on the phase of cancer treat-
ent ( n = 114/149); but nurse-led cancer interventions were deliv-

red across the entire trajectory. Interventions were mainly hospital-
ased and usually delivered on an individual basis ( n = 138) and face-
o-face. However, interventions were also delivered to groups ( n = 6)
 7 , 12 , 13 , 42 , 52 , 53 , 64 ]; three studies included group and individual in-
erventions [ 32 , 58 , 59 , 65 ] using a variety of delivery models (telephone
 = 20; online n = 5, combination of face-to-face, telephone and/or on-
ine n = 73) (Supplementary Table 2). 

ethodological quality 

Overall study quality was variable. Risk of bias is summarised in
ig. 2 and detail of authors judgements are presented in Supplemen-
ary file 5. Seventeen studies employed a non-randomised design, so we
ere unable to draw any conclusions about their randomisation or allo-

ation methods (Supplementary File 2). Of the remaining 132 studies,
he methods of randomisation sequence generation were adequately re-
orted in 69/132, but details were not clearly reported in 54/132, and
/132 trials were judged as potentially high risk of bias ( Fig. 2 ). 

Details of the allocation concealment were clearly reported in
2/132 studies; however, most studies (95/132) provided insufficient
nformation and were consequently judged as unclear risk of bias. Be-
ause of the nature of nurse-led interventions, blinding of participants
nd personnel within a trial is challenging and not feasible in most cases.
owever, avoiding detection bias by blinding of outcome assessors is
ossible in most trials. Of the 149 included studies, 22 reported blinding
f outcome assessors; most studies (97/149) provided insufficient infor-
ation to allow us to draw any conclusions. Attrition bias was judged

s high in 33/149 studies, but most studies ( n = 78/149) clearly doc-
mented numbers of dropouts. Selective reporting was adequately re-
orted in most studies ( n = 93/149) ( Fig. 2 ). 

ffectiveness of nurse-led interventions on cancer-related symptoms 

Appropriate summary data for nurse-led interventions were avail-
ble for 41 studies (43 randomised paired comparisons) (Supplementary
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Table 1 
Summary of findings. 

Outcome 
Measure 

Details of Outcome 
measures 

Participants 
(Studies) 

Statistical method 
and effect estimate 
(I 2 ) Direction of effect P value 

Quality of the 
evidence 
(GRADE) 

Fatigue Unidimensional 
measures 

Outcome measurement tools 

included: EORTC-QLQ-C30 
1208 
participants 
( n = 11 trials) 

MD –4.63, 95% CI 
( − 7.97 to − 1.30) 
(I 2 = 34%) 

Favours nurse-led 
intervention 

0.007 ⊕⊕⊝⊝

Low 

a , b 

Multidimensional 
Measures 

Outcome measurement tools 

included: General fatigue 
scale, Piper fatigue scale, 
CIS fatigue scale, BFI scale, 
Mean (global) fatigue score 

1379 
participants 
( n = 9 trials) 

SMD − 0.19, 95% CI 
( − 0.35 to − 0.03) 
(I 2 = 48%) 

Favours nurse-led 
intervention 

0.02 ⊕⊝⊝⊝

Very low 

a , b , c 

Pain Unidimensional 
measures 

Outcome measurement tools 

included: EORTC-QLQ-C30 
1229 
participants 
( n = 10 trials) 

MD − 2.11, 95% CI 
( − 5.52 to 1.31) 
(I 2 = 39%) 

No evidence of 
benefit or harm 

0.23 ⊕⊕⊝⊝

Low 

a , b 

Multidimensional 
Measures 

Outcome measurement tools 

included: Brief pain 
inventory and one study 
selected four questions 
from the BPI 

359 participants 
( n = 2 trials) 

SMD − 0.06, 95% CI 
( − 0.37 to 0.25) 
(I 2 = 42%) 

No evidence of 
benefit or harm 

0.70 ⊕⊕⊝⊝

Low 

a , b 

Nausea and 
vomiting 

Outcome measurement tools 

included: EORTC-QLQ-C30 
957 participants 
( n = 8 trials) 

MD − 1.97, 95% CI 
( − 3.61 to − 0.33) 
(I 2 = 12%) 

Favours nurse-led 
intervention 

0.02 ⊕⊕⊝⊝

Low 

a , b 

Constipation Outcome measurement tools 

included: EORTC-QLQ-C30 
645 participants 
( n = 6 trials) 

MD − 4.54, 95% CI 
( − 8.08 to − 0.99) 
(I 2 = 0%) 

Favours nurse-led 
intervention 

0.01 ⊕⊕⊝⊝

Low 

a , b 

Anxiety Outcome measurement tools 

included: State Trait 
Anxiety Inventory, STAI, 
Y1, Chinese version of the 
A-state scale of the 
State-Trait Anxiety 
Inventory, HADS, HADS 
(Korean version), 
Self-rating anxiety scale, 
HAMA – Hamilton anxiety 
scale 

2176 
participants 
( n = 15 trials) 

SMD − 0.29, 95% CI 
( − 0.48 to − 0.10) 
(I 2 = 77%) 

Favours nurse-led 
intervention 

0.003 ⊕⊝⊝⊝

Very low 

a , b , c 

Depression Outcome measurement tools 

included: CES-D, POMS-D, 
HADS, HADS (Korean 
version), Self-rating 
depression scale 

2589 
participants 
( n = 16 trials) 

SMD − 0.43, 95% CI 
( − 0.74 to − 0.11) 
(I 2 = 93%) 

Favours nurse-led 
intervention 

0.008 ⊕⊝⊝⊝ Very 
low 

a , b , c 

Mood Outcome measurement tools 

included: POMS, POMS-K 
(Korean version) 

1164 
participants 
( n = 7 trials) 

SMD − 0.18, 95% CI 
( − 0.30 to − 0.06) 
(I 2 = 0%) 

Favours nurse-led 
intervention 

0.004 ⊕⊕⊝⊝

Low 

a , b 

Key: CI: confidence interval; MD: mean difference; SMD: standardised mean difference. 
a Downgraded 1 level as there were serious limitations identified in the risk of bias: 
b Downgraded 1 level as indirectness 
c Downgraded 1 level as inconsistency 
d Downgraded 1 level as Imprecision of results 

Grade Working Group grades of evidence: 
High quality : Further research is very unlikely to change our confidence in the estimate of effect. 
Moderate quality : Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate. 
Low quality : Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate. 
Very low quality : We are very uncertain about the estimate. 
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ile 6). Studies that did not employ a randomised design were excluded
rom this stage of analyses. The majority of studies included within the
eta-analysis had more than one primary focus ( n = 17); the remaining

tudies focused on improving a single cancer-related symptom including
atigue ( n = 8), anxiety ( n = 2), pain ( n = 3), depression ( n = 2), psycho-
ogical distress ( n = 1), uncertainty ( n = 3), exercise and diet ( n = 1),
r aimed to improve quality of life in people living with and beyond
ancer ( n = 6) (Supplementary File 6). The comparator in 36/43 studies
as described as usual care; four studies delivered an attention control

ntervention, and three studies did not clearly describe the control in-
ervention ( Table 1 ). 

Participants within these trials had a range of cancer diagnoses
Supplementary File 6). Interventions were delivered across the can-
er trajectory (Supplementary File 6), with most nurse-led interventions
 n = 33/43) provided in the treatment phase. 
n  

4 
The interventions were all delivered by nurses, however the level
f detail provided on experience, training and qualifications of those
urses varied considerably (Supplementary File 6). 

ontent analysis of intervention components 

In our protocol, we planned to conduct subgroup analyses when
here were sufficient studies included in a single analysis. However, we
ad no opportunity to conduct subgroup analyses for age, category of
ancer nurse, trajectory, or cancer type, as there was inadequate infor-
ation to determine these subgroups and/or insufficient data available
ithin meta-analyses. Further discussions within the research team cen-

red on how best to pool the data from what appeared on the face of it to
e some very diverse nurse-led interventions, so that we could conduct
eaningful analyses to answer our key research question (i.e., whether
urse-led interventions were more effective than no treatment, or usual
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Fig. 1. PRISMA flow diagram. 
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are). Consequently, it was decided to conduct a content analysis of each
ntervention as previously described in the methods section. 

The number of intervention components across trials included in the
eta-analysis are summarised in a stacked bar plot ( Fig. 3 ). Most of the
urse-led interventions (41/43) were classified as multicomponent, with
he number of components described within each intervention ranging
rom two components in 13, three components in 14 studies, and four
omponents in 7 studies. Only one multi-arm study was considered to be
 single component intervention, although a different component was
ttributed to each arm [62] . Most interventions were coded as including
n educational component (38/43); whereas lifestyle components were
escribed in only 14 trials ( Fig. 3 ). 

utcome measures 

A total of 15 different outcome measures were used across the 43
rials ( Table 1 ). Many interventions that focused on a specific symptom
.g., fatigue, also included measures related to other symptoms, as well
s to the symptom targeted by the same intervention. 

ancer related symptoms 

atigue. Eleven trials reported data from unidimensional measures of
atigue ( n = 1208 participants; 1 outcome tool). Pooling data from
5 
hese trials showed evidence of effectiveness of nurse-led interven-
ions when compared to control groups (MD − 4.63, 95% CI − 7.97
o − 1.30; I 2 = 34%; P = 0.007, low quality evidence) ( Table 1 ,
upplementary File 7). Four studies reported unidimensional fatigue
ollow-up post-intervention data: at 3 weeks [40] , 6 months in two
tudies [ 36 , 78 ] and up to 9 months (post-recruitment) in one study
4] . Fatigue symptoms were still reduced in participants at 3 weeks
ollow-up [40] (MD − 15.20, 95%CI − 25.31 to − 5.09; 60 participants;
 = 0.003), but there was no evidence of a difference in fatigue symp-
oms when measured short-term post-intervention (MD − 3.52, 95% CI
 9.52 to 2.47; 358 participants; I 2 = 41%; P = 0.25). Suitable statis-

ical data at medium or long-term post-intervention time points were
navailable. 

Nine trials reported data from multidimensional measures of fatigue
 n = 1379 participants; 5 outcome tools used). Participants receiving
urse-led interventions had significantly improved multidimensional fa-
igue symptom scores compared with controls (SMD − 0.19, 95% CI
 0.35 to − 0.03; 1379 participants; 9 trials; I 2 = 48%; P = 0.02; very-low
uality evidence) ( Table 1 , Supplementary File 7). Pooled data showed
o difference by 3 months in pain symptoms on multidimensional fa-
igue measures in two trials [ 6 , 89 ] (SMD − 0.48 95% CI − 0.98 to 0.01;
63 participants; I 2 = 72%; P = 0.06). Suitable statistical data at medium
r long-term post-intervention time points were unavailable. 
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Fig. 2. Review of authors’ judgements about each risk of bias item presented as percentages across all included studies. 

Fig. 3. Stacked bar graph showing intervention components across trials included in the meta-analyses. 
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ain. Ten trials reported data from unidimensional measures of pain
 n = 1229 participants; 1 outcome tool used). Pooled data from these
0 trials showed no significant differences in pain outcomes between
roups receiving nurse-led interventions or usual care (MD − 2.11, 95%
I − 5.52 to 1.31; 1229 participants; I 2 = 39%; P = 0.23; low-quality ev-

dence). Three trials reported follow-up data from unidimensional pain
utcomes: at 3 weeks post-intervention [40] and two trials at 6 months
 36 , 78 ]. Pain was still reported as significantly reduced in the [40] trial
40] at 3 weeks (MD − 12.70, 95%CI − 24.48 to − 0.92; 60 participants;
 = 0.03). There was no evidence of a difference in pain symptoms when
easured at 6 months post-intervention follow-up (MD − 3.67, 95% CI
 9.68 to 2.35; 358 participants; I 2 = 36%; P = 0.23). Suitable statistical
ata at medium or long-term post-intervention time points was unavail-
ble. 

Two trials used multi-dimensional measurement pain outcome tools.
ooled data from these trials also failed to show a difference in pain
utcomes between groups (SMD –0.06, 95%CI − 0.37 to 0.25; 359 par-
icipants; I 2 = 42%; P = 0.70; low quality evidence) ( Table 1 , Supple-
entary File 7). Suitable statistical data at short, medium, or long-term
ost-intervention time points were unavailable. 

ausea and vomiting. Eight trials reported data about nausea and vomit-
ng symptoms that were measured using the same EORTC-QLQ-C30 tool
 n = 957 participants). Pooled data from the eight trials showed that par-
icipants who received a nurse-led intervention reported a significant
mprovement in their nausea and vomiting symptoms compared with
articipants in the control groups (MD − 1.97, 95%CI − 3.61 to − 0.33;
57 participants; I 2 = 12%; P = 0.02; low quality evidence) ( Table 1 ,
upplementary File 7). Short-term follow-up data were available for
hree studies ranging from 3 weeks follow-up [40] to 6 months [ 36 , 78 ].
ausea and vomiting symptoms were significantly reduced in partici-
ants at 3 weeks follow-up (MD − 13.30, 95%CI − 25.05 to − 1.55; 60
articipants; P = 0.03), but there was no evidence of a difference be-
ween nurse-led intervention and usual care groups at 6 months (MD
 0.82, 95% CI − 2.40 to 0.77; 322 participants; I 2 = 0%; P = 0.31).
uitable statistical data at medium or long-term post-intervention time
oints were unavailable. 

onstipation. Six trials reported data about constipation symptoms us-
ng the same EORTC-QLQ-C30 tool ( n = 645 participants). Data pooled
rom these six trials demonstrated that nurse-led interventions had a sig-
ificantly beneficial effect on constipation in people with cancer com-
ared with usual care (MD − 4.54, 95% CI − 8.08 to − 0.99; 645 partici-
ants; I 2 = 0%; P = 0.01; low quality evidence) ( Table 1 , Supplementary
ile 7). There was no evidence of a significant difference in constipation
cores at short term follow-up (at 3 weeks, [40] ) (MD –7.70, 95% CI
24.77 to 9.37, 60 participants), or at 6 months follow-up (MD –2.80,
5% CI –8.19 to 2.59, 60 participants) [78] . Suitable statistical data at
edium or long-term post-intervention time points were unavailable. 

nxiety. Fifteen trials reported anxiety symptoms measured using mul-
iple tools ( n = 2176 participants, Table 1 ). Pooled data demonstrated
 significant benefit in nurse-led care for anxiety (SMD − 0.29, 95%
I − 0.48 to − 0.10, 2176 participants; 15 trials; I 2 = 77%; P = 0.003;
ery-low quality evidence) ( Table 1 , Supplementary File 7). However,
here was considerable heterogeneity within this analysis. Conducting
ensitivity analysis made little difference on the overall I 2 and we con-
luded that this represented clinical heterogeneity and downgraded the
vidence accordingly ( Table 1 ). Five trials reported post-intervention
ollow-up data at 3 weeks [40] , 8 weeks [87] , and one trial at 6 months
65] . No difference in depression symptoms were seen at short-term
ost-intervention follow-up (SMD − 0.14, 95% CI − 0.45 to 0.17; 495
articipants; I 2 = 60%; P = 0.36). Suitable statistical data at medium or
ong-term post-intervention time points were unavailable. 
7 
epression. Information relating to depression was available for 16 tri-
ls ( n = 2589 participants, Table 1 ). Multiple outcome tools were used
o measure depression including CES-D, HADS, POMS-D, SCL-20 depres-
ion, and self-rating depression scale ( Table 1 ). Participants that had re-
eived nurse-led interventions were significantly better on measures of
epression than those who had not received the nurse-led intervention
SMD − 0.43, 95% CI − 0.74 to − 0.11; I 2 = 93%; P = 0.008 very-low
uality evidence) ( Table 1 , Supplementary File 6). There was consid-
rable heterogeneity within this analysis and the evidence was down-
raded twice ( Table 1 ). Five trials reported post-intervention follow-up
ata at 3 weeks [40] , 8 weeks [87] , and three trials up to 6 months
 47 , 65 , 89 ]. No difference in depression symptoms were seen at short-
erm post-intervention follow-up (SMD − 0.29, 95% CI − 0.67 to 0.08;
69 participants; I 2 = 85%; P = 0.13). Suitable statistical data at medium
r long-term post-intervention time points were unavailable. 

ood. Data relating to mood was available for five studies (7 ran-
omised paired comparisons). Pooled analysis showed that nurse-led
nterventions had a significant effect on mood (SMD 

− 0.18, 95% CI − 0.30 to − 0.06, I 2 = 0%; P = 0.004; low quality
vidence) ( Table 1 , Supplementary File 7). Short-term follow-up data
ere only available for one trial [40] , and showed that nurse-led in-

erventions significantly improved mood in women with breast cancer
t 3-week follow-up (MD − 12.80, 95% CI − 21.97 to − 3.63, 60 partici-
ants, P = 0.006). Suitable statistical data at medium or long-term post-
ntervention time points were unavailable. 

iscussion 

Given that our aims were: (a) to determine whether cancer nurse-led
nterventions are more effective than no treatment, usual care or atten-
ion control comparisons, and (b) to see whether there is any evidence of
enefit post-intervention, in nurse-led studies published between 2000
nd 2018, we identified 149 trials (154 randomised paired comparisons)
f nurse-led interventions of which 41 trials (43 randomised paired com-
arisons) were included in this meta-analyses. 

Nurse-led interventions showed evidence of effectiveness across sev-
ral common but cancer-related symptoms including fatigue, constipa-
ion, nausea and vomiting, anxiety, depression, and mood when com-
ared with usual care or attention control. Only pain did not show any
vidence of effectiveness, a finding that is surprising given how fun-
amental the assessment and management of pain is to cancer nursing
ractice. Interestingly, a recent review concluded that nurse-led, non-
harmacological, interventions for pain are effective both in the short
nd longer term [57] . Possible explanations for our finding may include
ifferences in analgesia prescribing practices in different countries, as
ell as limitations in outcome measures commonly used to assess pain
utcomes. 

Based on the GRADE approach, the quality of the evidence identified
as judged to be low and very low grade; suggesting that more high-
uality research is needed to improve confidence in these findings. Many
f the included studies delivered an intervention over lengthy time in-
ervals and reported data from multiple assessments taking place while
he intervention was being delivered (i.e., post-recruitment). However,
ur review also found limited short-term follow-up data, and iden-
ified no medium-to-longer term follow-up studies ( > 6 months post-
ntervention), comparing nurse-led interventions with usual care or at-
ention control that could be included within our meta-analyses. This is
 limitation of the evidence base. In addition, most interventions were
ocussed on the cancer treatment phase, whilst many symptoms may
ndure beyond this period. Thus, the impact of post-intervention can-
er nursing interventions on the quality of the survival experience is an
mportant consideration not addressed in published trials in the period
overed by this study. 

Other reviews of interventions for cancer symptom management
ave also found the quality of evidence to be low [ 57 , 60 ]. A recent
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ochrane review of telephone interventions, which was not specifically
ocussed on those delivered by nurses, found, in fact, that the majority
ere nurse-led [60] . Although Ream et al’s review found evidence of
enefits for fatigue, depression, anxiety, and emotional distress, the au-
hors commented on the significant heterogeneity and low certainty of
his evidence. It could be argued that, at present, nurse-led interventions
iffer too widely to compare effects using traditional systematic review
nd meta-analysis techniques. Noyes [51] has pointed out the need for
urse researchers to utilise novel and mixed-methods approaches to syn-
hesise published evidence, particularly for complex interventions, such
s those delivered by cancer nurses [51] . 

We had intended to conduct subgroup analyses for the ‘type’ of
urse-led intervention delivered in our included studies, to determine
hether one ‘type’ of intervention was better than another. However,

everal challenges were faced when categorising trials in this way. Our
ontent analysis of the descriptions of each intervention revealed that
ost interventions included several different components, each of which
ere difficult to separate. This has, however, provided new insights into

he complexity of interventions which seek to address complex cancer
ymptoms; for example, education about symptom management may
e combined with behavioural support for lifestyle changes, as well as
he introduction of psychological skills to enhance coping and motiva-
ion. Cancer nurses clearly require a complex set of skills in practice to
ddress symptoms experienced by patients because of their disease or
reatment, which are multi-dimensional in nature. As with many com-
lex interventions, it is often difficult to determine which component
s the most important or effective, or indeed whether it is the subtle
ombination of components, as well as how they are delivered, that can
ake the difference. 

This suggests that those responsible for disseminating evidence con-
erning effectiveness of cancer nursing interventions should ensure that
hey describe the component elements in sufficient detail to allow for
eplication studies, or the building by others on the available data
 70 , 71 ]. Moreover, it is important that researchers communicate suf-
cient information concerning the theoretical basis and rationale for
heir chosen intervention [35] , so that it can clearly be understood how
 particular approach is expected to lead to an improvement, not only in
erms of the key symptom that is the focus of the intervention, but also
hen considered alongside other symptoms, and the impact overall. 

trengths and limitations 

The review followed the recommended approach for high quality re-
iews. A sensitive search strategy was employed for the years chosen,
nd an extensive range of databases were accessed without language re-
trictions. The review process followed the Cochrane Handbook for Sys-
ematic Reviews (Version 5.1.0) [34] and the PRISMA statement for re-
orting on systematic reviews [44] . Selection criteria and analysis were
re-specified and documented in a protocol [14] . However, we may not
ave identified all cancer nurse-led trials, as not all profiled the pro-
essional background of the lead interventionist. It was not possible to
nclude non-English language papers which may have altered the find-
ngs. 

This is the first meta-analysis of its kind to capture the range and
uality of nurse-led trials, over an 18-year period, and published at a
lobal level and to demonstrate the evidence on the effectiveness of
urse-led interventions on common cancer symptoms. In this review we
ompared nurse-led interventions with a range of comparison groups
ncluding no treatment, attention control and ‘usual care’. Usual care,
owever, is highly variable in reality [88] and it is not always clear what
s meant by this at a national, let alone an international, level. Without
his information it is not always possible to consider the comparative
enefits of nurse-led interventions. The introduction of reporting guide-
ines such as TIDieR [35] , provides a framework to improve the report-
ng of interventions such as those described here, however, as our review
8 
lso has demonstrated, there is room for significant improvement in the
escription of interventions led by nurses. 

This meta-analysis was further challenged by different outcome mea-
ures used to judge trial effectiveness. Nurse-specific outcomes are
eeded with more specificity, and agreed at an international level, so
hat large scale comparative trials can be developed. Small sample sizes
nd variable quality of reporting were encountered commonly in this
tudy. Although we sought to highlight the impact of nurse-led inter-
entions on symptoms, only 41 studies reported findings in a way that
ould be included in the meta-analysis. Our selection stopped in 2018,
eaning that new interventions may have appeared since (although the
OVID1-19 pandemic may have had an impact on reducing research
uch as this) and future researchers will be best able to judge whether
ur findings remain relevant over time. Each of these limitations should
e addressed to enhance the quality of published evidence to determine
ny benefit from nursing interventions that address symptoms experi-
nced by people diagnosed with cancer. 

mplications for practice 

The evidence presented here highlights the benefits of nurse-led in-
erventions for cancer-related symptoms and confirms that trials have
ocussed on those especially problematic for patients and families. Our
ndings support the benefits that cancer nurses, and nurse-led inter-
entions, bring to cancer care, and reinforce the need for wider access
o evidence-based symptom management [ 45 , 50 , 79 ]. This review has
dentified a range of diverse interventions, and the in-depth nature of
ur analysis highlighted that many of the components are, arguably, al-
eady delivered by cancer nurses in their daily practise. For instance,
ancer nurses routinely provide education, psychological support, and
ifestyle advice to people living with a cancer diagnosis. These skills are
ften the result of years of training and clinical experience, but they may
ot have been subjected to scrutiny. This evidence clearly shows that
urse-led interventions do make a difference to symptoms. Importantly,
owever, we must question the components of the most effective inter-
entions that comprise multiple components, especially as some may be
ore helpful than others. 

However, all of this relies on a well-trained cancer nursing work-
orce being available to contribute to effective supportive cancer care.
o ensure improvements in cancer symptom management and enhance
he quality of future symptom-focused interventions, cancer nurses need
o be prepared appropriately and highly skilled in terms of undertaking
ssessment, patient education, behavioural and lifestyle management,
s well as psychological support. Unfortunately, not all patients have
ccess to specialist cancer nurses at present, and the education, scope,
nd recognition of the value of these roles varies significantly across dif-
erent countries and health systems, even in Europe alone [ 17 , 38 , 66 ]. 

mplications for further research 

This review has confirmed that cancer nurse researchers should be
ecognized for addressing troublesome symptoms for people with can-
er, but that they also need to address weaknesses in trial design and re-
orting. Interventions need to be more fully described, including study
ontext (e.g., specialist hospital, home, or outpatient clinic) and per-
onnel involved in delivery (e.g., level of nursing qualification, cancer
raining, expertise and time available) [84] . One of the challenges also
aced when conducting this meta-analysis was the lack of clear reporting
bout the length (or dose) of interventions or at what intervals outcomes
ere being assessed. Trial methods also need to be more clearly artic-
lated, and recent extensions to CONSORT (Consolidated Standards of
eporting) for social and psychological interventions [24] , as well as
ther non-pharmacological interventions [9] will be particularly rele-
ant for future nurse-led intervention studies. Robust economic evalu-
tions, another important requirement, will only be possible when suf-
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cient details are provided that allow comparisons based on actual or
stimated costs. 

This meta-analysis also demonstrates that some areas of cancer nurs-
ng practice have attracted more attention than others. Most of the ev-
dence focusses on common cancers and on the treatment phase [16] ,
hich means that rarer cancers and other phases of the cancer trajec-

ory remain open for further research. As nurses continue to extend their
oles and scope of practice into the diagnostic and survivorship phases
f cancer, there will be an ongoing need for well-designed research to
nderpin symptom-focused interventions. Supportive care interventions
re also needed for patients with rarer, but highly symptomatic, disease
uch as pancreatic cancer [80] . Future research should address the needs
f cancer patient groups that may have been neglected, including those
ith rarer cancers or poorly understood supportive care needs, to ensure

hat benefits are shared more widely [19] . 
The challenge for cancer nurses now is to secure funding to under-

ake large-scale, high quality, international trials. Funding at national
nd international levels will be required to secure more findings that can
e implemented in more than one health system. Recent MRC guidance
or developing and evaluating complex interventions – such as those
dentified in this review – now recommend adopting a broader perspec-
ive, and moving beyond the question of ‘does the intervention work’ to
eeper understanding of how it works and in what context? [71] . 

mplications for policy 

Despite the advances outlined here into the effectiveness and devel-
pment in nurse-led interventions, cancer nurses continue to lack suffi-
ient recognition for the part they play in the design, development and
elivery of interventions that may enhance patient experience, reduce
ost, and improve outcomes for those living with cancer. Better recog-
ition of the current contribution, and future potential, of cancer nurses
and cancer nursing interventions), is part of the solution for the provi-
ion of more effective care in the future [17] . 

The impetus for this project arose out of the European Oncology
ursing Society’s Recognising Cancer Nursing (RECaN) initiative. This
ad sought to advance recognition of the contribution that an edu-
ated and specialist nursing workforce make to enhancing the qual-
ty of cancer care ( https://www.cancernurse.eu/research/recan.html ).
his study has revealed the contribution that nurse researchers made
etween 2000–2018 to address symptoms commonly experienced by
eople with cancer. As demand for cancer treatment grows, there will
e a need for even more evidence-based interventions that improve the
ancer experience, including innovations designed by nurses. This pa-
er has provided a baseline position from which to consider how best
o strengthen the quality of nurse-led intervention reporting, as well as
llustrating the role that standardized cancer nursing outcome measures
ould play in helping to gauge the effectiveness of novel symptom man-
gement interventions. The benefit of nursing innovation has long been
lear in improving cancer practise. The challenge now is to further im-
rove the design and quality of novel interventions that will, in time,
ake further valuable contributions to improving the lives of those ex-
eriencing cancer-related symptoms. 
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