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Abstract

Background Breast cancer and genital cancer are known as cancers that affect people’s relationships with their
partners. Women with such cancers are emotionally vulnerable and need more support from their partners. The
present systematic review and meta-analysis evaluated the effectiveness of couple-based interventions on the marital
outcomes of patients with these cancers and their intimate partners.

Methods To perform this systematic review, Google Scholar and databases such as PubMed, Web of Science,
Cochrane, Scopus, SID (Scientific Information Database), and Magiran were searched systematically. The reviewed
studies included randomized controlled trials and quasiexperimental studies in which the intervention group,
couple-based interventions, and the control group received routine care, general education or no intervention

for cancer treatment. In this study, the included participants were patients with breast cancer or genital cancer
and their intimate partners. The primary outcomes considered in this study included patients'marital adjustment,
patients’marital satisfaction, patients’marital intimacy, and patients’ marital relationships. The secondary outcomes
were partners' marital adjustment, partners' marital satisfaction, partners'marital intimacy, and partners' marital
relationships. A meta-analysis was performed with Review Manager v. 5.3 software (The Nordic Cochrane Centre,
Cochrane Collaboration, 2014; Copenhagen, Denmark). The intervention impacts on continuous outcomes were
measured using standardized mean differences (SMDs) with 95% confidence interval because of the use of various
scales to evaluate the outcomes. The quality of evidence presented in the included studies was evaluated using
the Grading of Recommendations Assessment, Development, and Evaluation (GRADE) approach. In the subgroup
analysis, the studied outcomes were divided into two parts (theory-based and non-theory-based) in terms of the
theoretical context of couple-based interventions.
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Results From a total of 138 retrieved studies, 14 trials were eligible for inclusion in the study. The results of the
meta-analysis showed that the patient’s marital satisfaction increased significantly with couple-based interventions
(SMD 0.46, 95% confidence interval 0.07 to 0.85; 7 trials, 341 patients, very low certainty) compared to the control
group, but the evidence was uncertain. However, there were no significant differences between the groups in the
partner’s marital satisfaction, the patient’s and partner’s marital adjustment, and the patient’s and partner’s marital
intimacy. Additionally, the results of the subgroup analysis showed that the couple-based interventions significantly
increased the patient’s marital adjustment (SMD 1.96, 95% Cl 0.87 to 3.06; 4 trials, 355 patients, very low certainty),
the partner’s marital adjustment (SMD 0.53, 95% CI 0.20 to 0.86; 4 trials, 347 partners, very low certainty), the patient’s
marital satisfaction (SMD 0.89, 95% Cl 0.35 to 1.43; 2 trials, 123 patients, very low certainty), and the partner’s marital
satisfaction (SMD 0.57, 95% C1 0.20 to 0.94; 2 trials, 123 partners, very low certainty) compared to the control group
in theory-based studies. In. However, in non-theory-based studies, the results of the meta-analysis revealed no
significant differences between the intervention and control groups.

Conclusions The results of this study demonstrated the impact of couple-based interventions on the marital
outcomes of patients with breast and genital cancers. Because of the very low confidence in the evidence, high-
quality randomized trials with a sufficient sample size should be conducted considering the proper theoretical
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Introduction

Breast, uterine, cervical, and ovarian cancers are the
most common cancers among women. Breast cancer is
highly prevalent in developing and developed countries
and accounts for nearly one-third of newly diagnosed
cancers in women [1]. With nearly 2.26 million new cases
in 2020, breast cancer was identified as the most com-
mon women’s cancer worldwide, which includes 12.5%
of all cancers in women [2]. In addition to breast cancer,
genital cancer is extensively prevalent among women [3].
In 2020, the incidence rate of genital cancers around the
world was reported by more than 1.3 million women,
7.29% of whom comprise new cancer cases worldwide
[4].

Despite the increasing incidence of cancer, the
enhancement of diagnostic and treatment methods
has increased the cancer survival rate and the number
of affected women, which has affected various people
through the long-term diagnostic and treatment of can-
cer [5]; these findings further clarify the need to focus
on patients’ quality of life. Breast and genital cancers
lead to broad changes in the personal and marital lives
of infected women [6]. The results of a recent study indi-
cated that patients with women-specific cancers experi-
ence multiple unfavorable situations, including lowering
intimacy with their partners and trying to maintain their
sexual exclusivity. Women with breast cancer suffer from
problems such as decreased self-esteem, a decreased
sense of femininity, weakness in sexual relations, and
poor body image because of mastectomy, which dis-
turbs their marital life [7]. This cancer not only creates
a severe mental burden for patients but also for their
life partners [8]. According to the results of a systematic

review, the husbands and male partners of women who
suffer from breast cancer experience profound and con-
siderable changes in terms of family life and feelings [9].
Studies indicate that marital problems caused by cancer
treatment are common and distressing consequences for
individuals with genital and breast cancer. This can lead
to changes in their intimate relationships with their part-
ners [10, 11]. This not only affects cancer patients but
also their partners in terms of the quality of marital life
[12].

Many women are hesitate of talking about their sexual
problems, and on the one hand, nurses and doctors disre-
gard this issue; thus, these women deal with this problem
alone [11]. Indeed, women with cancer and their part-
ners need considerable intervention to resolve a variety
of sexual and marital problems induced by cancer treat-
ment [13]. Considering the psychosocial adaptability and
ability of partners to communicate effectively and cope
together, there is wide interest in couple-based interven-
tions in cancer care [14]. A couple-based intervention
systematically involves the intimate partner and focuses
on the couple as a unit. This type of intervention can be
beneficial for both patients and their partners who are
dealing with cancer and related sexual problems [15].

Research shows that intimate partners can considerably
protect and support women with cancer during the treat-
ment and recovery process [16, 17]. Adopting a couple-
centered process may not only decrease negative cancer
outcomes for both simultaneously but also support their
mental growth and mutual flexibility [18].

Couple-based interventions (including both patients
and their intimate partners) [19] can be more advan-
tageous for couples [15] than can those with patients
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only and couple-based coaching interventions (intimate
partners help the patients as assistants or coaches) [20].
Such interventions have long-term effects on maintain-
ing behavioral changes and reducing the concerns of
intimate partners during daily care activities to support
patients [21, 22]. To date, multiple studies have been con-
ducted on couple-based interventions, but some research
has shown contradictory results. For example, Zhang et
al. [23] reported a considerable effect of couple-based
interventions on marital satisfaction, while Price-Black-
shear et al. [24] claimed the opposite result and was even
harmful. Additionally, Comez et al. [25] and Li et al. [6]
showed the positive effect of couple-based interven-
tions on marital adjustment, whereas Fergus et al. [19]
observed no effect of the intervention on marital adjust-
ment. Therefore, systematic reviews seem to be required
to analyze the effects of such interventions.

While several systematic reviews have been conducted
on couple-based interventions among cancer patients
[15, 26, 27], the participants in these review studies were
not those with women-specific cancer patients, and the
intimate partners of the patients were not included in the
examination. Additionally, different outcomes have been
investigated. Therefore, to address these gaps and since
breast and genital cancers have a similar nature and affect
women’s femininity and often have unique psychological,
emotional, and social implications for women, includ-
ing impacts on body image and sexuality, this systematic
review and meta-analysis studies the effects of couple-
based interventions on marital outcomes, including
marital adjustment, marital satisfaction, and marital inti-
macy, on couples with breast and genital cancer (women)
and intimate partners.

Methodology

This systematic review is based on the Cochrane Hand-
book for Systematic Reviews, and the results are reported
according to PRISMA; it is registered on PROSPERO
(Registration number: CRD42023453336).

Search strategy

Systematic searches of databases, including PubMed,
Scopus, Web of Science, Cochrane Library. SID (Sci-
entific Information Database), and Magiran, were per-
formed beginning on 30th April 2023 with related
keywords to obtain published studies in English and Per-
sian; the search was completed on 5th June 2023 without
any date limits. The complete search strategy for each
database is presented in Appendix 1. Additionally, the
references used in these studies were manually searched
to identify additional associated studies not registered
by the electronic search. This search was performed in
two steps, once at the beginning and exactly before the
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end (final search) of the study. There were no differences
between the studies included in both periods.

Inclusion and exclusion criteria

All randomized controlled and quasi-experimental trials
in English and Persian that investigated the effectiveness
of couple-based interventions in patients with breast and
genital cancers and their intimate partners to improve
marital outcomes were included in this study. The exclu-
sion criteria were abstracts from conferences, study pro-
tocols, and studies without related data.

Participants
Women with breast and genital cancers and their inti-
mate partners were included in this study.

The type of interventions

The interventions included any type of couple-based
interventions with the involvement of patients with
breast and genital cancers and their intimate partners.
The control group received no intervention or received
routine care or general education.

Study outcomes

The primary outcomes of this study included the patient’s
marital satisfaction, the patient’s marital adjustment, the
patient’s marital intimacy, and the patient’s marital rela-
tionship. Secondary outcomes included the partner’s
marital satisfaction, the partner’s marital adjustment,
the partner’s marital intimacy, and the partner’s marital
relationship.

Collection and analysis of the data

Study selection

EndNote software was used to manage the studies (Clari-
vate, Thomson Reuters, Philadelphia, Pennsylvania).
After removing duplicate cases, two authors, H.Z. and
Z.A-D., separately investigated the titles and abstracts of
the extracted articles in terms of the inclusion and exclu-
sion criteria, followed by evaluating the full texts of the
papers. Any disagreement about the eligibility of the
studies was resolved through discussion; otherwise, it
was consulted by a third author (M.H.). Figure 1 shows
the study flow, the number of identified/excluded studies,
and the number of included studies.

Data extraction and management

To extract data, two authors (H. Z & Z. A-D) extracted
the study characteristics independently using a data-
extraction form based on the Cochrane Handbook [28].
Any disagreements were resolved through discussion.
The extracted data included the first author’s name,
country, year of publication, study design, study groups,
type of intervention, type of blinding, follow-up period,
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Fig. 1 Flow diagram of the systematic review process

number of participants in each group, participants’
health status, primary outcomes, secondary outcomes,
results, and theoretical contexts.

Risk of bias assessment in the included studies

Two authors (H.Z & Z. A-D) independently investigated
the risk of bias in all included studies using the crite-
ria listed in the Cochrane Handbook. To evaluate the
risk of bias in this study, the included randomized con-
trolled trials were investigated by the ROB-1 approach
[29] in terms of random sequence generation, allocation
concealment, blinding of participants and personnel,
blinding of outcome assessors, selective reporting, and
incomplete outcome data. In addition, the included semi-
experimental trials were reviewed using the ROBINS-1
approach [30]. Then, the judgments were adapted to each
other, and any disagreement was resolved by consulting
the third author (M.H.).

o
Identification
Records identified from*: sR:rZZ:vdii r_emoved before
Databases (n =168) ————» g
_ Duplicate records removed (n
Other sources (n =51) =81)
—
— A 4
R d Screeél it;‘gt'tl R d luded**
ecords screened by title > ecords exclude
(n=138) (n=288)
A 4
Reports screened by abstract »| Reports excluded
(n=50) (n =25)
A4
Reports assessed for eligibility
(n=25) >
Reports excluded because of:
Design (n=3)
Participants were not only
patients (n=1)
Participants were not only
partners (n=3)
— v No study data available (n=2)
Included Not available in English (n=1)
Weakness in clarify of
Studies included in review outcomes (n=1)
(n=14)
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The quality assessment of a control set using the GRADE
approach

The quality of evidence in the included studies (related
to the research outcomes) was evaluated by the GRADE
(Grading of Recommendations Assessment, Develop-
ment, and Evaluation) approach, which includes five
dimensions: risk of bias, imprecision, inconsistency, indi-
rectness, and publication bias [31]. This evaluation was
independently performed by two authors (H.Z. & Z.A-
D.), and any disagreements between the two authors were
resolved through discussion with a third author (M.H.).
To explore the presence of clinical heterogeneity, all the
trials included in the study were described and compared
in terms of the studied population’s characteristics and
those of interventions offered to the studied groups. The
presence of statistical heterogeneity was assessed using
the I? statistic and a confidence interval of 95%. In cases
with 12>25%, the certainty of evidence was reduced due
to contradictions [32]. To evaluate the indirectness, the
study population, type of intervention, control group,
and study outcomes were examined in terms of response
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to the current systematic review [33]. To evaluate the
imprecision, the trials were assessed in terms of sufficient
participants to calculate the estimation effect and con-
fidence interval around this effect [34]. To compute the
quality of evidence for each studied outcome, the quality
of evidence was reduced to one and two degrees if there
were severe and very severe concerns, respectively.

Synthesis of results

Measures of treatment effect

Data on marital satisfaction, marital adjustment, and
marital intimacy were extracted from the patients and
intimate partners for the control and intervention
groups. To calculate the impacts of the interventions on
the continuously studied outcomes of the trials, the mean
difference and standard deviation before and after the
intervention were first obtained for the intervention and
control groups. In addition, a standardized mean differ-
ence (SMD) (with a 95% confidence interval) was used to
report outcomes using different scales to examine con-
tinuous outcomes [35].

Data analysis

The data were analyzed to compare the study outcomes
between the intervention and control groups in cases
with at least two trials with Review Manager 5.3 soft-
ware. In the case of high heterogeneity between the stud-
ies (I2>25%), the random effect method was used rather
than the fixed effect method to calculate the size of the
intervention impact on the outcome of interest. Regard-
ing the studies the control group did not receive routine
care or no intervention, we excluded those studies and
did a meta-analysis again. In the subgroup analysis, the
studies were divided into two parts (theory-based and
non-theory-based) in terms of the theoretical context.
The theories used in the included studies are the Roy
adaptation model, the systemic transactional model of
stress and coping, the PLISSIT model, attachment behav-
ior and attachment style, theories of behavioral couples,
and the preliminary live with love conceptual framework.

Results

Description of the studies

The results of the search strategy for the studies are sum-
marized in the PRISMA diagram (Fig. 1). From a total of
138 retrieved studies in the searching process, 113 stud-
ies were screened and excluded because they did not
meet the inclusion criteria for this study. Finally, 14 tri-
als out of 25 reviewed studies were included in the final
analysis based on the research target and inclusion crite-
ria (Table 1), with 11 excluded studies (Table 2).
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Characteristics of included studies

The characteristics of the trials included in the systematic
review, including the first author’s name, country, year of
publication, study design, study groups, type of interven-
tion, type of blinding, follow-up period, number of par-
ticipants in each group, participants’ health status, main
outcomes, secondary outcomes, results, and theoretical
contexts, are summarized in Table 1.

The 14 studies comprised randomized controlled tri-
als (RCTs, n=6), multicenter RCTs (n=2), pilot RCTs
(n=2), and quasi-experimental (n=4). These studies
concentrated on women with breast and genital cancers
and their intimate partners. The sample volume (couples
included in the study) was 2192 participants (628 and 468
subjects in the intervention and control groups, respec-
tively). These studies were performed in the USA (n=5)
and China (n=2), as well as in Greece, Canada, Den-
mark, Turkey, Iceland, South Korea, and Iran, each with
one study. Additionally, nine out of the 14 included stud-
ies contained a theoretical context for the intervention.
The studies were published in English from 1983 to 2023,
except for one study published in Persian.

Characteristics of couple-based interventions

In all 14 trials included, couple-based interventions were
provided as an intervention along with routine care dur-
ing cancer treatment, and the control group received
routine care, general education or no intervention. In
the intervention conditions of these trials, couple-based
interventions were provided by trained nurses, clinical
psychologists, therapists, advisers, and mental health
professionals to women with breast and genital cancers
and their intimate partners. The intervention duration
ranged from 4 weeks to 4 months, and the intervention
was carried out in 3-8 sessions. The number of partici-
pants in each educational session ranged between 8 and
82, and the duration of each session ranged from 45 to
120 min. The frequency of sessions was different between
once and twice a week or once a month. These interven-
tions were implemented as face-to-face, educational
videos, telephone advice through a website, and the send-
ing of educational articles on an Internet platform. The
provided educational content included enhancing rela-
tionships, adjuvant treatment, postoperative recovery,
promoting a sense of control and the patient’s/life part-
ner’s dominance, breast cancer and treating methods,
preventing and managing treatment-related symptoms,
arm and shoulder exercises, pregnancy, therapeutic con-
versation based on couples’ strengths, mental education,
skill training, consultation, knowing and dealing with
family and marital problems, enhancing relationship
skills, and learning problem solving related to intimate
relationships.



Page 6 of 25

391

(2024) 24

Zahedi et al. BMC Cancer

‘siauypied

40 (90’0 =d) Juswuol
-IAUD [EUOIJEDOA pue
(#200=0d) swordwAs

€€:Nd
:s1auped 1oy

(NG uawWabeuew
95835IP) AIED PIRpUR)S
:dnoib |o13u0D

sasINu

paulen yum Aaalep
SUOISSaS IN04 (D1 +3S)
Buiesunod auoydajey
snd uonesnpaoydAsd

[e21sAyd ay3 U1 U dnoib jonuod pazipiepuels (€
-Ia4Ip JuedyIubIs e 6:(0L+39) Kiaysew
peY uonuUSAIIUI BY | 0£ DL PUE |013UOD JO 35USS
(z60=4d) €135 sJauied pue sjuasned
|9pOW  JUSWIUOIIAUS [BIDOS :siauped 2y 2dueyu3 (D)) bul dnoib
UOIUSAIRIUI 10 '(Z50'0=4d) uawW SJUSUIUOIIAUD 10y dnoib -]asunod auoyds|p] (7 |jonuod
SISUD AU} puUE  -UOJIAUD [eUOI}RI0A |BIDOS pUE DIISAUWIOP UoNUIAIU| (K1an0221 7 dnoig
‘Uewus||o4 ‘(z80=0d) Yyeay ‘|[PUOIIEDOA JUSWISN(pe 05 WA [(SENERETE=I pue ‘Adesayy Juean(pe dnoib
pue snieze [e4210 (790 =d) |e1D0s quaned ayyioj  Adessyy Jueanfpe ou Ji Buipuesiapun ‘K136 uonuaAIRIU|
JO [opow  Bulag-|jam [eaibojoyd swoydwiAs dnoib jonuoy  A1abins Jayje syyuow -Ins woyy Bulianodas :¢ dnoin
Huidod pue  -Asd 3noqe sdnoib ul [e21sAyd ‘snyess yyeay or:(OL+3S) 910 uoljelpes Jo Ade ‘Buidod) soapin dnoib
ssans ayi uo syuaijed Joj juedyiubis |[BISAQ JUBWISNIPe  JI9Y} PUe ‘UOISI| Jadued wol -J3YIoWayp Jo uon uonednpaoydAsd  uonuaAIRIU|
paseq sem Aj[eonsiies ou pey |e1sAyd SIS -9|dwod Jaye syeam oydads-aseyd ino4 :zdnoin
SIoMaWel) UOIUSAIRIUI B} Buiag-jlom  ABuoiis Jo pauLIguod Auaned 7) saseyd A1an003) :(35) uoneonpaoydAsd dnoib
|eonaioayy 1ey3 pamoys Apnis 1e2160]0YdASd JuaW B y3im pasoubelp aiam ay1lojdnoib  BulobuQ pue ‘Adeiayy pazipJepuelS (| UonuaAIRIU| [£€](8007)
ENTN 3y3 Jo sbulpuy ay | uouaAISIU|  JueAN(pY ‘A13Bins-1504 ubisap agej-uado :dnolb uonusAIU| | dnoio oD /SHOAMSN e 13 ulpng
(yamoub dnewnesy
‘dnoib -150d ‘WwoydwiAs Jauq)
VL 3Y} Ul USWOM Bujuonouny [e2160)
ueyy swoydwiAs -oydAsd ‘(Buluonouny
|e2IpaWL Jamay Budu [ENX3S pUB UONDR)SIIES
-ladxa papodal 3y diysuoneal) bul
ul pajediied oym -uonouny diysuone|sy
uawom ‘Ajjeuonippy 'ssaupsed
R NENENEREY] (WwoydwAs wepiapoy
10U PIp OyMm 350y} ‘uted Jauq ‘anbiyey Jouq) (NvL)
0} pasedwod ‘uon swoydWwAs [ed1pau |ensn-se-Juawuleal]
-oeJsijes diysuonejal paiejal-Jadued ‘(bewi :dnob [onuod
se ||am se ‘bujuonouny -J|9s ‘Adeiayy Jdued Jo 1s1bojoyAsd
diysuoneai pue ed JUSWISSISSE [RUOIIDUNY e yim A1aneg
-16ojoydAsd [enpiaipul ‘yimolb onewnesisod UIW G/ JO SUOISS3S XIS
ul sjuswRnoidwl ‘woydwiAs Jauq) bul SH9IM 7 | :uolreing
1318316 Pamoys -uoiduny [ed1bojoydAsd s4eamg/| :Aouanbalq dnoib
(3y) uoneonpa ‘(Buiuonouny [enxas  s1eak G 1se| Y} UIYIM 90B}-0}-9084 |ouoD
diysuoneas ur pajed pue uoiydeysies  1oued Jo A1oisly ou pue (34) JusW iz dnoig
pied oym s9jdnod diysuonejas) bur  Jedued IseRIq JaYI0 Jo 9 :dnoib joiuod -9dueyus diysuonejas dnoib
‘dn-moj|o} 189k~ | -uoipuny diysuonejy  AIo¥siy ou Jadued Iseaiq g:dnoib “Ja3e| syuow paseg-a|dnoD)  UonRUAAIU| [9£] (6007)
1e3[D)-UoN  puejsansod yioq 1y syusned ||| 96e1S Yum uswop UOIUSAISIU| 7| PUB JUSWIE311-1S0d puig-sjgnog  :dnoib uopusAIR| 1 dnoig 10410114 /¥SN e 33 wodneg
saloay)
/siom dnoub yoea
-awesy $/9W02IN0 ui syuedpiied S/UOIJUBAIDIUI sdnoib (1eak)
|eonaioayL synsay Aiepuodag S/awodINo urepy jo lsquinN pouad dn-mojjo4 Buipui|q jo adAL JoadAL Apmis ubisap Apmis  /uonedoT (s) oyiny

S[ew} papN|oxa JO sonsueley | ajqeL



Page 7 of 25

391

(2024) 24

Zahedi et al. BMC Cancer

(S00>0) buluren
paseq-qam ay} Jaye
dnoib jo1uod 3y}
yum pasedwod dnoin
UORUSAIRIU| DY) Ul
uswom Jo Ajjenb

31| DU} Ul SDOUBIRHIP
JuedYIUDIS 31aM I3y |
(1000>d)

Buuely paseq-gam

21ed Buisinu auRNoy
:dnoib [onuod
sasinu

yoleasal Ym A1anijeg
SyjuoW € :uoneing
uoluaAul buunp
a|qe|ieAy :Aousnbaiy
)SGIM

(S1amsue anldal
pue suonsanb aum
Aoueubaid

“(AVY)  3u1 ISR Lpuow paiyy (Sva) "Ayjenxas ‘sasDIaxd
[opoy uon  ay3 ur dnoib [o1uod Juawisnipe dIpeAg- J9p[NOYs-e Jusw
-edepy pue UORUSAIRUI ‘siaupieq -1eal) 3Y) 0} pajejas
Aoyayrjo  ayjursisuied Jiayy (Sva) 2Je 1ey3 swoydwiAs
pa1sIsuod  pue usawom buowe Juawisnipe oipeAQ- skep 3y} JO Juswabeurw dnoib
Apnisiua  Juawisnipe dipeAp ul Ayjenb 01 35e| ayy ur A1abins pue uonuanaid ayy [[NiVlep)
ssaidayijo  sadualayip aaisod 3JI7:(g-1Dv4) 15319 BuinIssu02-15e31q 10 [a% 'SPOLISW JUsLLIea) :zdnoin
SIOMAWEY)  JURdYIUBIS 1aMm 31ay} -Adesayy Jodued Jo - Awoydaisew buirey ‘sis  :dnoib jo1uod pue J3dUPD 158310 dnoib (dnoub jonuod
|enydaouod 1By} pamoys Apnis JUSWISSISSE [PUONDUNS-  -OubeIp J3dued sealq || |y :dnoib uonuaARIU-sod Buiules} paseq-gap, UOHRUSAIS| yum 1sanisod-isaaid [52] (0202)/ASpnL.
QYL au1 Jo bulpuy ay | syuaned  96eis Jo | abeys Alewd uonuIAIRU| sypuow a1y | ubisap [aqej-uado  :dnoib uonusAIRIU| ;| dnoig ) [EIUSWLRdXa-IsenD) “JnAeley| pue zawo)
|013U0D JO
'88'/ L F9'66 JO 3100s SN0 [PUISIXS-[EUIRUI
ueaw sdnoif jonuod ‘W33159-J|95 ‘UOIS
AU PUB 8YOZF S 1901 -saidap ‘uonoeysies
0 31025 UBSW [eNX3S JuaWIsSNipe
sdnoib Juawiean [e3LRW ‘(1OJUWI0DSIP
3} UMD JuaW |euonow) buiusais JESTS)
-)snipe [eyew 10aye |ea160j0ydAsy JON :dnoib jo1uoD)
Apuedyiubis Jou pip ‘siaulled 510[95UN0D
uonuanIau| 3y |04U0D JO paulel} yum A1aneg
(500>d) syuaned uj SN0 [PUISIX3-[EUIRIUI ‘siauyied yoamy/| :Aouanbaiy
uolssaidap paseaidap ‘Wa3159-|35 ‘Uoissald J12y3 osje pue Joud S}9aM 9 :uoneIng
pue (500>d) -9 'UOIDBJSIIES [PNXDS SUIUOW € UeLj) 210w SUOISSS §7 dnoib
SpeAp 10} LIojwodsIp ‘Juawisnipe [elew  ou INg JusWLadXe 3yl 9DB) 0] 9064 |0u0D
[PUOHOW Pasea1dap ‘(1OJWOISIP [PUOHOWIS)  21042¢ SYIUOW 7 1se3] 18 ol Awoyoaysew iz dnoig
pue uoI}2eysiies Bujusans  A1ebins suobispun pey  :dnoib j0iu0D) e Jaye sa|dnod dnoib
[BNX3S Pasealdul [e2160j0Y2ASq  OYM JaDUD 15B3Iq RIS 0l :dnoif uopuaAIRUFsod 1oy Bulpsunod  Jusweal| [zv] (€861)
1e3D-UON JusWeal} Y| SjudNed  -eJRW-UOU Y)IM Siuslied UORUIAIU| 3oam aUQ ubisap jagel-uadp  :dnoub uopuaAIa| :| dnoig LDy /SN USsU)SUYD
sauoay)
/syaom dnoub yoea
-awesy s/dWo0dIN0 syuedpied  ursyuedpised S/UOIUIAIIUI sdnoib (1eak)
|eonai09y1 synsay Kiepuodag $/9W0DIN0 ulepy JO snjess Yyesy 30 JaquInN pouad dn-mojjo4 Buipui|q jo adAL JoadA) Apnis ubisep Apnis  /uonedoT (s) Joyiny

(panunuod) | 3jqey



Page 8 of 25

391

(2024) 24

Zahedi et al. BMC Cancer

-dnoib jonuod ayy

0} paledwiod se ‘weib

-oid [euonednpa ayy

ul uonedidijed Jiayy

(ubiL e Bumoyjoy Adewnul

PIOH) IWH  [e}LeW Jo Juauoduwiod
Se UMOUY  AI9AD 10} 21025 UeaW

uonuAAIRIUI
Aue aA1@D3l 10U

uosuyor 13ybIy pangiyxa pig :dnoib |013u0D
uesns Jo dnoib uonuaAIul yoamy/| :Aouanbaiy
suonsabbns 3yl (100 >d) 159} S493M 9 :uofeIing
syiwoly  -1s0d sy 01 159)-aud 208) 0} 9284 dnoib
uaye} 2y} woy A>ewnu (uoissas Jad |ouoD
Adersyy |eew Jo syuauod Ll ulu Q7 |) SU0Issas 9 :zdnoin
$9|dN0D -WOD B} Ul SDUSIBYIP :dnoib jonuod (143) Adesayy oidnod dnoib
pasndoj Ajle Juedyiubls e pamoys Aoewnui [eyuepy Awoydaysew-sod || | | :dnoib Pasnd0j A|[PUOIIOWT  UONUSAIIU| ubisap dnoib [1¥] (0202)
-uollow3  SisAjeue [ednsiels sy :s9|dno) abe)s LM JadueD) Jsealg UonuUaAIRU| UONU3AIRU| 1504 ubisap [agel-usdg  :dnoib uonuaAIaU| ;] dnoip Jonuod 1s950d-359121d /Uel| ‘e 12 NeAepaH
‘Juswsn(pe
diysuoneas |[esano
343 uo Joedw Aue
2A195q0 J0U pIp Apnis
2yl (€00=0d) awn (uonuaAIIUI
1310 S]9A3] AYaIxue Aue 9AID31 30U
J1I9Y} Ul 9583109p pIJ) [013UOD ISI[BA
JuedyiubIs e pamoys :dnoib joiuod
dnoib Juswiean; ay . (sjeuoissajoid
dn-mojjoj yuow-¢ diysuoneas pue Yeay [eyuaw
243 Je pauleisns Jou I92UeD 15R3IQ ‘UONDR)S| 9AU) 101811108}
219M 1234 dAsod -Jes [ejew Juawisnipe paute} yim Aianieg
g ‘(00=0d) diys J1peAp ‘buidod oipeAQg 39amy/| :Aouanbalq
-Uoljejal pue 1aoued Kjaixue ‘sisupied S}99M g :uoeing dnoib
158219 (7€00=d)  pue uoissaidag diysuoneas pue Yiuow -9¢ SUOISSaS 9 |ou0D
Buidod d1peAp anl 'siauyied ‘ISUeD JSealq ‘UoNDe)S! 315€| 3Y} UIyIM 9 uonuUaAIAUL 3)sgem iz dnoig
-1s0d Ul Juswanoiduwl AjaIxue -Jes [ejuew ‘Juawisnipe  Nyis Ul ewouried [epnp  :dnoib joiuod) Ja)je syjuow Y}IM UOUSAIDIUI dnoib
Juedyiubis e pamoys  pue uoissaidag  dipeAp ‘Buidod dipeAq 10 JDueDd 1seaiq SAISeAUl L€ :dnoib 924y :dn-mojjo4 auljuo SyuUI|2|dNoD  JusWleal| [61] (zz02)
1es[D-uoN  dnoib Juswiess ay| spusned syusneq "211P1SRISW-UON JuswWieal| “UOIUSAIIUIISO ubisap (agel-uado :dnoub yusuwieas| 11 dnoig /epeued '[e 12 snbia4
saloaYy)
/syaom dnoub yoea
-awely s/dWo0dIN0 syuedpied  ursyuedpised S/UOIUIAIIUI sdnoib (1eak)
|eonai09yL synsay Kiepuodag S/5W0dIN0 ujepy Jo smje)s yyjesH Jo lsquinN pouad dn-mojjo4 Buipui|q jo adAL JoadAL Apms ubisep Apmis  /uonedoq (s) Joyiny

(panunuod) | 3jqey



Page 9 of 25

391

(2024) 24

Zahedi et al. BMC Cancer

'SalISaP J12y3 Inoge
UOIEIUNWIWOD pue
"(z70'0=d) swsebio
Jo Adusnbayy Jaured
JI9Y} 0} SsDUDAIIDRIYIE
pawnsaid ‘(1000 >d)
diysuonejai iy} yum
uonoejsies ‘abew
Apoq ul se [jam se
'(9000=0) A1a1xue
2135 pue (£100=0)
uolssaidap Ul juaw
-anoidwir Juesyiubis
pamoys A3y ‘Ajjeayin
-ads ‘Burag-|[am Jisyy

Adessyy uoneipes
1o ‘Adessyjowayd
‘UsjIxowe) PanIaIRI

1eap
JoN :dnoib jouo)
sysidessyy

pautes yim Aiaaieg
SyuowW ¢ :uoieing

Jo s1oadse snotea (2bew Apog Juaijed ou 'sioydadas syoam g/1:Aouanbaiy
ul syuawianoidwy UM UonDejsiies pue auouisaboid SUOISS3S 9 dnoib
Aypoma10u PRAIgIYXe diysuonepps yum uon  /suaboiiss 1o aaebau 908} 0} 9064 |o1u0D
(1dgD) uonuaAlul -Dejsiies) abew Apoq J9oUed V4 (1dgD) Adeiayy :zdnoio
|lenxasoydAsd Janq pue Ayjenxas 1sealq Arewd 'nys  :dnoib jouod) X35 pue s3|dnod yauq dnoib
PRUIGUIOD Y} PAAIRD ‘uoissaldap ‘K1aixuy U1 Joj Awoydaisew 0¢ :dnoib JO UOlJeUIqUIOD B UONUSAIRIU| [ev] (£00T)
1e3[D)-UON  -a1 oym syuaied ay | syusned a|dwlis Juamiapun UoNUIAIU| UONUSAIRU| 1504 ubisap jagel-uadp  :dnoub uonuanIal| 1] dnoig oDy /903319) ‘e 12 Z)lefey|
(uonuanIaul Aue
9AI9J21 10U PIQ) 15|
-Jepn :dnoub jouod
S3SINU Y A1anjeq
SyjuowW € :uoneing
UoIssas
1544 SU} J3Ye Syuow
€ Pa3ONPUOD SeM UOIS
-$35 |euy ay} pue Jede
S49am -1 Adusnbalg
Wi 90B} 0} B4
‘(DLOS-Wv4) 1910 siauped JRYy uIw Gty
UOIBSIIAUOD pue uswom yjoq JO SUOISSaS 931y |
onnadessy} 40 (S000=4d) diys uoneuwojul [euoled
pajus -uonepai 3y} Jo Ajjenb -NP3 Paseq-aouapInS dnoib
-lo-yibuans ||elano pue ‘(1000>d) 2DUBIAYIP DIpeAQ- JusWIeas} paseq-gam+ (D105 |0uoD
Ajiwey e Aoewnut ‘Ayjenxas ul Aujenb diysuonejay-  19oued aAe Ul Ajual 9C syuow -0D) SUoneAIasSUOD :zdnoin
Apnisay}  seduasayip Juesyiubis Adewnuipue  -Ind‘(ebe)s pue adA1jo  :dnoib [0QUOD)  931Y) SO0 JUSUISSISSe onnadelay) pajusLo dnoib [£1] puead|
JO |9pow B2 ey uonuaAIUl Aljenxas inoge sjaijaq  ssa|piebai) Jadued yim g =dnoib pue uoIUAAIRIUI -syybuains ajdno) uonuaaiaul  (dnias 3sod pue aud dnoib (1202)
-13210943} 3y D10S-0D 3yl ssau||| sya1l2g-a2)-  pasoubelp s3dnod 09 uoRUSAIRU| -150d S3am om | ubisap jagel-uado :dnoib uopuanIa| ;1 dnoln  -auo)ejuswadxa-Isenb Jmopsuor
saloaYy)
/syaom dnoub yoea
-awely s/dWo0dIN0 syuedpied  ursyuedpised S/UOIUIAIIUI sdnoib (1eak)
|eonai09yL synsay Kiepuodag S/5W0dIN0 ujepy Jo smje)s yyjesH Jo lsquinN pouad dn-mojjo4 Buipui|q jo adAL JoadAL Apms ubisep Apmis  /uonedoq (s) Joyiny

(panunuod) | 3jqey



Page 10 of 25

391

(2024) 24

Zahedi et al. BMC Cancer

RV[SEI
ul papiroid Ajpunnos
318 JO plepue)s Jual
-INd 3y} JUamIapun

:dnoib |o13u0D
S3SINU YIM A1anjQ
¥99M Ino4 uoieing
1e3 10N :Aduanbalq

‘[epow SUOISSDS DAI4
1ISSINd au (5L00=0d) (SuonuaAIalUl XIS pue
uo paseq  spueqgsny Jo Adewnut 2UO U92MJ3] JO Paiss
saibajens [e3eW Y] Ul pue Aoewnul [ejuepy 95IN02JIUI [ENX3S -U0d 3|NPOW Yoes dnoib
UONUSAIRIUI  USWOM JO (1000 >d) 'sIdUlled 10} UONRDIPUIRIIUOD ON- sa|dnod 7z pue S3|NPOW AL) |013U0D
Buisn uonIUNy [eNXas Jo Aoewnul jusuwieasy  :dnoib joluod (d3HSM) wesboud :zdnoin
paubissp SUOISUSWIP |2 Ul [BILIBW PUE ‘SS1ISIP J90Ued paja|dwod- sajdnod JUSWADUBYUS Y)[eay dnoib
SEM}IOM  JusWAOIdWI JUedYIU [ENXS ‘UOIIDUNY [BNXSS  J3dUED [eD160|0D3UAD |z:dnoib |PNX3S PISEQ-GaAN  UORUSAIRI|  (UbBisap 1sansod-isaiaid)  [8€] (6102)/ BRIOY YINOS
-awel) ay| -Bis e pey dIHSM ‘syuaned 96815 YIIM USWIOA- UonuUIAIRU| SLIUOW # Ja)y ubisap jagel-uadp  :dnoib uonuaAIa| ;] dnoip |eyUBWILIadX3-ISeND 19 OyN
(5€00=0) ENBIEE]
J13dued |ed1boj023uAD pue 131p 0} pajejal
UHM USWIOM JO JUS)U0D UoNeINPa
3J1| jo Ajjenb ayy [[ENEIIVIeR TR
Uo s3233 aAnisod 1BUDIM XIS PaAIaddY
Juedyiubis Ajleonsnels :dnoib j0)3u0D
‘saypeoidde pajensuowap os|e S}9aM g :uoneing
uopuaARIul  weibold UoUSAIUI skepgz/| :Aousnbaiy
paseq 9L (£c00=0) 1e3| JON :UOIssaS
-3)dnod sIaupied JIayy pue (Bujesunod
SNPIYR  (L00'0=d) USWOoM Ul K1abins Aue Jaye pue ‘buuies s|jys dnoib
pue buidod  wesboid uonuSAISIUL 3yI| Jo S493MQ (Jadued [eulben ‘uoieonpaoydAsd |jonuod
pue ssang Jo 3y Ul Apuedyiubis  Ayjenb pue jusw pUB eAINA ‘[EDIAID 6 1noge sapiJe) Jod :zdnoig
[9POW [euon panoidwi sem  -isnfpe dipeAQ ‘Sua)N ‘uelieAo) Jadued  :dnoib joiuod) “UoRUIAIRUI -dns |e1xosoydAsd dnoib
-desuel] Juawisnipe dipeAp :siaupted uonouny [enxas  [ed160j03auAb pasoube 61 :dnoib  ay3 Jaye syIuowW 32U} paseq-9|dnod 1eyDaAN  UONRUSAISIU|
JIW3ISAS DY) JeY} pUNO) Sem | pue syuaned sjuaned -Ip AJMaU e Y3IM USWOM UONUSAISIU|  PUB UOIIUSAISIUIFISO4 ubisap [agej-uado :dnolb uonusAISIU| | dnoio oY [9](€£207) /euIyD R 1]
sauoay)
/syaom dnoub yoea
-awely s/dWo0dIN0 syuedpied  ursyuedpised S/UOIUIAIIUI sdnoib (1eak)
|eonai09y1 synsay Kiepuodag $/9W0DIN0 ulepy JO snjess Yyesy 30 JaquInN pouad dn-mojjo4 Buipui|q jo adAL JoadA) Apnis ubisep Apnis  /uonedoT (s) Joyiny

(panunuod) | 3jqey



Page 11 of 25

391

(2024) 24

Zahedi et al. BMC Cancer

"UORIPUO [gIN-D
Byl Ul (L9GE=UBII
UOIJUSAIIUI-ISOd
(L€ =UBS\ U]
-a5eg) siaulied Jiay)
pue (z1'y€ =ues
UOIJUSAISIUIFISOd
'97'5€=ueaw
aujjaseg) syusled
10} JIoMO| Sem uol}
-Dejsiies diysuone|ay
“UOIIPUOD [gN-D 3U}
ur(L£ 101 =ueay
UOIJUSAIIUI-ISOd
‘84001 =UBSI
auljaseq) siauried 1oy
abueyd ou AjpAnea)
pue (0556 UBS
UOIJUSAIIUI-ISOd
7G'86=UBSI
auljaseq) syuaned
104 IBMO| SeM JUSW

(uonuanI Ul
paseq-ssaujnypui
[enpIAPUI) [GIA-]
:dnoib |o13u0D
siaydesy ySan
paulen yum Aaaeq
S}oam g :uoljeing

-Isnpe dipeAp ay | yoamy/| :Aouanbaiy
‘(1000 >d) sdnoib Il SO3pPIA papiodasaid dnoib
I9W-| PUe [gN-D SSaUINPUILL -0 sabels INOY-3UO JO SUOISS3S 8 |onuoD
410q Ul UonuaAIUI Jeuosiadiaiul SsUDIBME PUB  J3DUED 35ealq sisoubelp Iy (UonuaAIRIUI iz dnoio
9U3 Jaye Jomo| a1om  ‘uonoejsies diys  uonuSNe [njpuIll 3y josieakguiyum  :dnolb jonuod) paseq-ssaujnypuIL dnolb
Aj@IxUe pUB SSR13S  -UOIBR) URW  ‘AJaIXUe pue ‘uoissaid ‘sisoubeip-jsod 9¢ :dnoib $39|dn0o) [gND  UoHURAIR| [¥2] (0202)/¥SN
1e3D)-UON pana21ad Jo sjpnaT -snfpe oipeAQ -9p 'sSa1)S PAAIRDID Jeaf-auQ UONUIAIU| UONUAAIRIU| 1504 ubisap jagel-uadp  :dnoub uonuaAIa| 1] dnoig oY e 39 JBaYSHDR|g-2DLd
(sisoubelp
190UBd e JN0ge Suoh
-deal |edibojoyAsd
g 0} |eusiou
JuawIsnipe UO UOIBULIOJUI UM
112Y3 pue pue [eqJan) a1ed
s3|dnod |ensn :dnoib jo3uo)
uiyim sysibojoyoAsd
Joddns jo [e21UID Yim A1anljeg
abueydxa K1abins
2y} adud (200=4d) Asewind Jaye syyuow
-nyul Aew sisupied pue (FO'0=d) G o0ydn:uoneing
9lf1susw  suaned yoq Joydn 1e3)2 10N :Aduanbaiy
-Uoeje pue  -moj|oj Je Juawisnipe SUOISS3S 81
JoineYsq  DIPeAp JO [9A3] a3 Ul 20} 0} 064
JUSWYDENE  3dUJRYIP JuedyIubIS (s9dnod ayy
Moy aAIsod e sem aiay | 141! 1dod dipedp
suleidxa *(1/'0=d) dn-mojjoj 1o Juswisnipe ybnoiyy Jusuwiisnipe dnoib
Aioayy  8o0=d) uonuaniaul  dIpeAp ‘uoissaid JusWieas) Juean(pe dlpeAp adueyua) |ou0D
juswiyene -s0d e ssansip  -op pue Alaixue --03U OU PaAIad 9 (K12buns Joye aled :zdnoin
SIOMAWEY  PRJe[RI-IdUED) 103y Jo swoydwiAs a1 peyedued jsealq  :dnoib joluo) - syjuow Q1) dn-mojjoy [BNSN + UOIIUSAIDIUI dnoib
|eonaioayy  Ajpuedyiubisjou pip  'ssalsip pajejal ssansip  Atewud yum pasoubelp 78:dnoib  ‘(A19buns saye syiuow (HIH) PUBY-UI-pUBH UOIUIAISIU]| 104 [6€1(8107) pliew
EVR UOIUaAIIUI HIH -1adue)  pa)e|al-1adued sjuslied Amau UOIJUSAIIU|  SAL) UOIUSAISIUI-ISO4 puliq 91buIs :dnoib uopuanIa| i} dnoio JLquLdnINY -usd |e 3° UsSIRIOJIN
saloaYy)
/syaom dnoub yoea
-awesy s/3Wo0dIN0 syuedpied  ursyuedpipsed S/UOUIAIIUI sdnoib (1eak)
|eonai09yL synsay Aiepuodag S/5W0dIN0 urepy Jo smjels yyjesH Jo lsquinN pouad dn-mojjo4 Buipui|q jo adAL JoadAL Apms ubisep Apmis  /uonedoq (s) oyiny

(panunuod) | 3jqey



Page 12 of 25

391

(2024) 24

Zahedi et al. BMC Cancer

|eli] Pa||0JIU0D) pazZIWOpuURY ,

(€L00=d)

3J1| [enxas payiodai
-pueqsny Jo payodai
-jusiied uo 1oedul
Juedyiubis e aney jou
pIp UORUSAIRUI DY |
"(870°0=4) uonoeysnes

Adesayjowayd
J1o/pue Adelayiolpel
oipouad Jo/pue A1abins

a1ed BuIsInu auRNoY
:dnoib jo13u0D
sasInu

paures) ym A1salRg
Ssyuow § :uoieing
yiuowy/| :Aduanbaiy
noy

9UO JO SUOISSIS INO4
(sanssl

diysuoneal ayewnul
9A|0s 0} Buluies| pue
'S||I4S UOEDIUNWWIOD
Bupueyus ‘swajqoid

(4DT1d) |BILIBW Ul S90S 3Jl| [enxas  buiobispun ‘ebels 0|4 |e3LIEW PUB AjIWe) 0} dnoib
spomawely panoiduil Apuedyiubis puUB ‘UOHEDIUNWWIOD A+ 3B (J9DUED [BDIAID dn Bupey pue buiziu |013U0D
|lenidsduo)  pajodal spuegsny |BILIBW ‘UOIIDRSIIBS  PUR ‘BLLIOUIDIED [eLiawW 6f uonuaaRuI-sod -b0od21) ased buisinu iz dnoip
N0 YUm 119y3 pue syuaned |ejuely Aujenb jejuely  -opus Jowny uepero)  :dnoib [o1uod SyjUOW D21y} pue 3UIINOJ 4 UOIUBAIRIUI dnoib
an Aleuiwl Jo Bunsisuod dnoib :s1aupsed J135ued |ed160j023UAD ot :dnoib uopuaARusod 3|dnoD Paj-asINN  UOIIUBAIRIU| [£2] (z200)
-ald Ay UonuUAAIRUI Y| puesjuaned Jo sisoubeip pawyuod UonUIAIRU| SYIUOW OM | pulg-3|buIs :dnoib uonuaAIRU| ;1 dnoip oLy /eulyD e 33 bueyz
“usuwiom buowe
(9€'1- =975 123))3)
swoydwiAs Ayaixue uj
UoIIdNPaJ B 10} 109449
able| e sem asayy KiaIxue pue
‘S9UIOINO [BIDOSOYD swioydwiAs anissaidap
-Asd ur os|y (70~ ‘ssainsip abew Apog UoJIssas 7
=9715 123J3) siauped 'SS11SIP PaJe[RI-IadueD 2JeD [ensn)
J19U3 UO 103}9 [|lews e S9UWIODINO :dnoub [o1uod
pue uswom Buowe |BIDOSOUDASY- siapinoid [e1posoydAsd
(#0'0=29215 1234)3) “Juauisnipe paules) yim AaaiRg
Aoewnur [euonowa DIpeAp ‘Aoewiul S49aM § :uoneIng
ul abueyd ou sem |BUOROWS ‘UonEIUNW S9amy/| :Aouanbalq
219y} ‘'sawiodlno diys -W0D [enXas JIpeAQ Ui 5/-09
-uonjejal buipiebay S3UWODINO JO SUOISSS {7
(250 9215 19347) diysuonefay- 3|qeidadde suoydsjg] ein
siauped J1ay) buowe AoedUja-j|9s pue ‘ssal} - sem Adesay) auLdOpuUd (suonuansul Ayje dnoib
10342 WNIpawW e pue -SIP [ENX3S ‘UOIDRYSIIES  JO SSN JUSLIND) J9DURD -NX3S PISEP-2DUIPIAS) |013U0D
USWIOM Ul (G/°| 9IS [BNX3S ‘UOIIDUNY [ENXDS 15ea.1q ||| 9be3S JuR) (31) JuSWdURYUS iz dnoip
's9|dnoD)  129)43) UONDeJSIIES [en :S9UI0DINO [BNXSS-  -INJ3J-Uou Joj obe sieak 6 :dnoib jonuod AoeWu| ‘uonRUSAIRIUI dnoib
[PIOIARYST X3S UO 103443 obue| e :sasuped G- SYUOW 9 JUSWIeal) 61 :dnoib paseq-adnoD  uoRUSAIRIY| [ov]
JOS3UOSY|  PeY UORUSAIDUI DY | puesjuaned  aAIde paja|dwiod peH UonUIAIRU| UONUSAIRIUIISOd ubisap jagel-uado :dnoib uonuaAIRIU| ;] dnoip 1D410lld  (8L0T)/WSN e 12 8599y
saloay)
/syiom dnoub yoea
-awely s/dwodno syuedpiied  ul sjuedpnaed S/UOIJUBAIDIUI sdnoib (1eak)
|eonLioay L s)nsay Kiepuodas $/3WO02}N0 ule Jo snjejs yjjeaHq josquiny pouad dn-mojjo4 Buipui|q jo adAL JoadAy Apnis ubisap Apnis /uonedot (s) Joyiny

(panunuod) | aqeL



Zahedi et al. BMC Cancer (2024) 24:391

Table 2 Characteristics of excluded trials. The main reason for
exclusion

Differences in intervention participants
Bultz et al. 2000 [54]
Lewis et al.2019 [20]
Razavi et al.2000 [55]
Shahed et al.2016 [56]

Participants in the educational
intervention were only partners

Participants in the educational
intervention were only patients

Differences in methodology
Naghiyaee et al. 2014 [57]
Harb et al.2022 [58]

Single-case experimental design
A Mixed-Methods Integrative
Study

Manne et al.2004 [59] Correlational study
Weakness in clarity of outcomes
Scott et al.2004 [60] The sexual adjustment scale is
not clearly stated.

No study Data
Suzuki et al.2020 [61] Lack of access to the full text of
the article

Lack of access to the full text of

the article

Zimmermann et al.2016 [62]

The language of the article

Nho et al.2013 [63] Writing an article in Korean

In the trials included in this study, the control group
received routine care in seven studies [23, 25, 36—40].
Three studies contained no intervention control group
[17, 19, 41]. In one study, a control group received indi-
vidualized training [24]. In another study, the control
group received general education about diet and exercise
[6]. Two other studies did not explicitly report the inter-
vention type received by the control group [42, 43].

The participants included in this systematic review
were women with breast and genital cancers and their
intimate partners. The participants provided informed
consent to participate in the trials, and the descriptions
of the articles indicated the participants’ consent for ran-
domization. In a study by Hedayati et al. [41], the “mari-
tal intimacy” outcome was reported for couples but not
for a patient and the intimate partner separately. The
first author was asked for the expected consequence of

Random sequence generation (selection bias) _:l

Allocation concealment (selection bias) _:—

Blinding of participants and personnel (performance bias) _
Blinding of outcome assessment {(detection bias) _
Incomplete outcome data (attrition bias) —:]

Selective reporting (reporting bias) _
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a patient and partner separately, but no response was
received. In a study by Kalaitzi, the “marital satisfaction”
outcome was only reported for the patient, not for the
intimate partner [43].

Risk of bias in the included studies

The evaluation of the quality of the RCTs included in
this study is reported in Figs. 2 and 3. All RCTs included
in the study were rated as low risk in terms of ran-
dom sequence generation, except for three cases as an
unknown risk [24, 42, 43]. In terms of allocation conceal-
ment, however, only three studies were rated as low risk
[6, 23, 39], and the remaining studies were rated as high
risk or unknown. Based on the nature of the study, i.e.,
couple-based interventions, blinding the participants
and personnel was difficult. Therefore, the participants of
the study were only blinded in one study where both the
couples and the assessor were blinded to the intervention
[37]. The outcome assessors were blinded only in three
studies [23, 36, 39], and the remaining were at a high risk.
In terms of incomplete outcome data or attrition bias,
all studies were rated as low risk, and only three studies
were rated as unknown risk [36, 42, 43]. In terms of selec-
tive reporting bias, all studies were rated as low risk, and
only one study was rated as high risk [39] (see Table 3;
Figs. 2 and 3).

The overall risk of bias in quasi-experimental trials was
considered serious due to at least a serious bias in the
study subdomains. In terms of bias due to confounding,
two studies were at moderate risk [25, 38], one study was
at serious risk [41], and one study was at low risk [17]. In
terms of bias in the selection of participants, except for
one low-risk study [17], the other included studies were
at serious [25, 41] or moderate [38] risk. In terms of bias
in the classification of interventions, only one study was
rated at moderate risk [41], and the others were rated at
low risk. In terms of bias due to deviations from intended
interventions, all the studies were considered low risk.
Regarding bias due to missing data, two studies were at
low risk [17, 25], one study was at moderate risk [38],

0% 28% 50% 75%  100%

Bl Low risk of bias

[ ] unclear risk of hias

[l Hiah risk of bias

Fig. 2 Risk of bias graph. Review authors'judgments about each risk of bias item presented as percentages across all included studies
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Fig. 3 Risk of bias summary: Review authors'judgments about each risk of
bias item for each included study

and one study was at no information [41]. All the studies
were at serious risk because of bias in the measurement
of outcomes. In terms of bias in the selection of reported
results, all studies were at moderate risk. In summary, all
the quasi-experimental trials included in this study were
at serious risk of bias (Table 4).

Outcome measurement

Primary outcomes

Marital adjustment of patients

Seven RCTs [6, 19, 24, 37, 39, 40, 42] and one quasi-
experimental trial [25] compared patients’ marital adjust-
ment in two groups: intervention (receiving couple-based
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education) and control (receiving routine care or general
education or waitlist). Three studies used the Revised
Dyadic Adjustment Scale (RDAS) [6, 19, 39], one study
utilized the Locke- Wallace Marital Adjustment Test
(MAT) [42], one study employed the Dyadic Adjust-
ment Scale [24], one study applied the Dyadic Adjust-
ment Scale (DAS-7) [40], and another used the PAL-C
Scale [37]. The results of two studies showed that pro-
viding couple-based interventions for couples could
positively affect the marital adjustment of patients com-
pared to the control group [6, 39]. On the other hand,
two studies indicated the opposite result, that is, a partial
decrease in patients’ marital adjustment [24, 40]. In two
other studies, couple-based interventions had no effect
on patients’ marital adjustment [19, 42]. All these studies
were included in the meta-analysis, except for one study
by Budin et al, who separately evaluated emotional,
physical, and social compatibility in patients with breast
cancer and their partners [37]. The results from seven
studies conducted on 519 patients indicated that couple-
based interventions did not affect marital adjustment
compared to routine care, but the evidence is uncertain
(Fig. 4) (SMD 0.27, 95% CI -0.12 to 0.66; 7 trials, 519
patients, very low certainty). The result of meta-analysis
with excluding studies that the control group received
general education showed that there was no change in
the significance (SMD 0.33, 95% CI -0.34 to 0.51; 5 trials,
344 patients, very low certainty). The subgroup analysis
results showed that theory-based couple-based inter-
ventions significantly increased patients; marital adjust-
ment compared to the control group (SMD 0.5, 95% CI
0.05 to 0.95; 4 trials, 355 patients, very low certainty). In
contrast, non-theory-based interventions did not signifi-
cantly influence the patients’ marital adjustment com-
pared to the control group (SMD —0.12, 95% CI -0.48 to
0.25; 3 trials, 164 patients, very low certainty).

Marital satisfaction of patients

Seven RCTs [19, 23, 24, 36, 40, 42, 43] compared patients’
marital satisfaction in both the intervention (receiv-
ing couple-based interventions) and control (receiving
routine care or general education or waitlist) groups. To
evaluate marital satisfaction, Fergus et al. used the Kan-
sas Marital Satisfaction Survey [19], Zhang et al. utilized
the Olson Marital Quality Questionnaire [23], two stud-
ies employed the Quality of Marriage Index (QMI) [24,
36], Reese et al. applied the PROMIS SexFS [40], Chris-
tensen et al. used the Sexual Satisfaction Scale (SSS) [42],
and Kalaitzi et al. utilized the Sexuality and Body Image
Scale [43]. Studies showed that couple-based interven-
tions could improve the marital satisfaction of patients
[43] compared to the control group [23, 36, 40, 42].
However, the results of one study revealed no change
in the patient’s marital satisfaction [19], and another
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Table 3 Risk of bias of included studies (RCTs)

Bias Authors’ Support for judgment
judgment

Baucom et al. (2008)

Random sequence Low risk Participants were allocated into interventions and control groups, using a computer-based random

generation number generator.

Allocation concealment Unclearrisk  Allocation in the groups was done by an employee, but nothing was mentioned about the employee
being blind.

Blinding of participants and Low risk Blinding

personnel

Blinding of outcome Low risk Blinding

assessors

Incomplete outcome data Unclearrisk  There is not enough information about incomplete data.

Selective reporting Low risk Protocol is not available but it is clear that all pre-specified and expected outcomes of interest are
reported.

Budin et. (2008)

Random sequence Low risk Participants were allocated into intervention and control groups, using the block randomization

generation method.

Allocation concealment High risk There is not enough information in this regard.

Blinding of participants and ~ High risk Open-label design

personnel

Blinding of outcome High risk Open-label design

assessors

Incomplete outcome data Low risk 21 of 66 patients in intervention group one 24 of 66 patients in intervention group two and 18 of 58
patients in the intervention group three and 9 of 59 patients in the control group were excluded. 32 of
66 partners in intervention group one 36 of 66 partners in intervention group two and 29 of 58 part-
ners in the intervention group three and 26 of 59 partners in the control group were excluded. Reasons
for missing data were that interventions were not completed within the specified time frame, patients
or partners did not return completed questionnaires, and patients or partners decided to withdraw.

Selective reporting Low risk Protocol is not available but pre-specified outcomes of interest to the review are reported in a pre-
specified way.

Christensen (1983)

Random sequence Unclearrisk  Itis mentioned in the text that the groups are allocated randomly, but the authors did not provide

generation enough information in this regard.

Allocation concealment High risk There is not enough evidence in this regard.

Blinding of participants and  High risk Open-label design

personnel

Blinding of outcome High risk Open-label design

assessors

Incomplete outcome data Unclearrisk  There is not enough information about incomplete data.

Selective reporting Low risk Protocol is not available but it is clear that all pre-specified and expected outcomes of interest are
reported.

Fergus et al. (2022)

Random sequence Low risk Participants were allocated into interventions and control groups, using a randomized block design.

generation

Allocation concealment High risk There is not enough evidence in this regard.

Blinding of participants and  High risk Open-label design

personnel

Blinding of outcome High risk Open-label design

assessors

Incomplete outcome data Low risk Eight of 39 participants in the intervention group were excluded which reasons for missing data are
not related to outcomes.

Selective reporting Low risk Protocol is not available but all pre-specified outcomes of interest to the review are reported in the
pre-specified way.

Kalaitz et al. (2007)

Random sequence Unclearrisk It is mentioned in the text that the groups are allocated randomly, but the authors did not provide

generation
Allocation concealment

High risk

enough information in this regard.
There is not enough evidence in this regard.
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Bias Authors’ Support for judgment
judgment

Blinding of participantsand  High risk Open-label design

personnel

Blinding of outcome High risk Open-label design

assessors

Incomplete outcome data Unclearrisk  There is not enough information about incomplete data.

Selective reporting Low risk Protocol is not available but it is clear that all pre-specified and expected outcomes of interest are
reported.

Li et al. (2023)

Random sequence Low risk Participants were allocated into interventions and control groups, using a computer random number

generation generator.

Allocation concealment Low risk Allocation concealment was done by sequentially numbered, opaque, sealed envelopes.

Blinding of participantsand  High risk No blinding

personnel

Blinding of outcome High risk No blinding

assessors

Incomplete outcome data Low risk 14 of 49 participants in the intervention group and 12 of 49 participants in the control group dropped
out of the study but reasons for missing data were not related to outcome.

Selective reporting Low risk Protocol is available and all pre-specified outcomes of interest to the review are reported in the pre-
specified way.

Nicolaisen et al. (2018)

Random sequence Low risk Participants were allocated into interventions and control groups, using the computer-based random-

generation ization and block randomization methods.

Allocation concealment Low risk Block size and allocation sequence were performed by independent statisticians.

Blinding of participants and ~ High risk Participants were not blinded

personnel

Blinding of outcome Low risk Blinding

assessors

Incomplete outcome data Low risk 22 of 102 participants in the intervention group and 35 of 96 participants in the control group dropped
out of the study but reasons for missing data were not related to outcome.

Selective reporting High risk Protocol is available but all pre-specified outcomes of interest to the review are not reported in the
pre-specified way.

Price-Blackshear et al.

(2020)

Random sequence Unclearrisk It is mentioned in the text that the groups are allocated randomly, but the authors did not provide

generation enough information in this regard.

Allocation concealment High risk There was no evidence for allocation concealment.

Blinding of participantsand  High risk Open-label design

personnel

Blinding of outcome High risk Open-label design

assessors

Incomplete outcome data Low risk 25 of 61 participants in the intervention group and 16 of 57 participants in the control group dropped
out of the study. Missing data were not balanced across groups, but the reasons were similar (watched
less than 4 videos, too sick, had baby, partner stopped participating, too much time).

Selective reporting Low risk Protocol is not available but it is clear that all pre-specified and expected outcomes of interest are
reported.

Reese et al. (2018)

Random sequence Low risk Participants were allocated into interventions and control groups, using the stratified and block

generation method

Allocation concealment High risk Study project manager assigned participants to interventions but nothing was mentioned about
being blind.

Blinding of participants and  High risk Open-label design

personnel

Blinding of outcome High risk There is not enough evidence in this regard.

assessors

Incomplete outcome data Low risk One of 20 participants in the intervention group was excluded which reasons for missing data are not

related to outcomes.
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Protocol is not available but all pre-specified outcomes of interest to the review are reported in the

Participants were allocated into interventions and control groups, using a computer random number

Allocation concealment was done by opaque sealed envelopes with group allocation codes

Five of 51 participants in the intervention and four of 53 participants in the control group were ex-

cluded. The reasons for missing data were the 3-month follow-up period due to withdrawal of consent

Bias Authors’ Support for judgment
judgment

Selective reporting Low risk

pre-specified way.
Zhang et al. (2022)
Random sequence Low risk
generation generator.
Allocation concealment Low risk
Blinding of participants and ~ High risk No blinding
personnel
Blinding of outcome Low risk Blinding
assessors
Incomplete outcome data Low risk

and loss of follow-up
Selective reporting Low risk

pre-specified way.

Protocol is not available but all pre-specified outcomes of interest to the review are reported in the

Table 4 Risk of bias of included studies (Semi-experimental

study)

Author Comezand Hedayati Jonsdottir Nho et.
Karayurt etal. et. (2021) (2019)
(2020) (2020)

Bias due to Moderate  Serious Low Moderate

confounding

Bias in selection Serious Serious Low Moderate

of participants

Bias in the Low Moderate  Low Low

classification of

interventions

Bias due to Low Low Low Low

deviations from

intended

interventions

Bias due to Low No Low Moderate

missing data information

Bias in mea- Serious Serious Serious Serious

surement of

outcomes

Bias in selection Moderate Moderate  Moderate  Moderate

of reported

result

Overall Serious Serious Serious Serious

Low: Low risk of bias (the study is comparable to a well-performed randomized
trial with regard to this domain); Moderate: Moderate risk of bias (the study is
sound for a non-randomized study with regard to this domain but cannot be
considered comparable to a well-performed randomized trial); Serious: Serious
risk of bias (the study has some important problems);

study indicated the opposite effect [24]. All these stud-
ies were included in the meta-analysis. The results of
seven studies conducted on 341 couples indicated that
providing couple-based interventions with routine care
might increase patients’ marital satisfaction compared to
the control group, but the evidence is uncertain (Fig. 5)
(SMD 0.46, 95% CI 0.07 to 0.85; 7 trials, 341 patients,
very low certainty). The result of the meta-analysis with
excluding studies that the control group received general

education showed that there was no change in the sig-
nificance (SMD 0.59, 95% CI 0.33 to 0.85; 6 trials, 264
patients, very low certainty).

Additionally, the subgroup analysis results showed
that theory-based couple-based interventions signifi-
cantly increased patients’ marital satisfaction compared
to the control group (SMD 0.89, 95% CI 0.35 to 1.43; 2
trials, 123 patients, very low certainty). In contrast, non-
theory-based couple-based interventions did not signifi-
cantly influence patients’ marital satisfaction compared
to the control group (SMD 0.22, 95% CI -0.16 to 0.59; 5
trials, 218 patients, very low certainty).

Marital intimacy of patients

One RCT [40] and three quasi-experimental trials [17,
38, 41] compared the patients’ marital intimacy in the
intervention (receiving couple-based intervention) and
control (receiving routine care) groups. To evaluate
marital intimacy, Reese et al. used the PAIR question-
naire [40], Jonsdottir et al. utilized the Ice-Beliefs ques-
tionnaire [17], Nho et al. employed the Marital Intimacy
questionnaire [38], and Hedayati et al. applied the Mari-
tal Intimacy Questionnaire Bagarozzi [41]. The results of
two studies showed that couple-based interventions sig-
nificantly increased the marital intimacy of patients [17,
41]. On the other hand, Reese et al. reported no signifi-
cant changes in women’s marital intimacy despite provid-
ing couple-based interventions [40]. Although Hedayati
et al. reported marital intimacy based on couples but
not separately by patients and intimate partners. Addi-
tionally, Jonsdottir et al. did not report the results of the
control and intervention groups separately. This means
that the data of both the control and intervention groups
were reported as integrated. Thus, this study was not
included in the meta-analysis. A meta-analysis of data
from two trials of 71 patients indicated that couple-based
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Couple based intervention 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
1.2.1 Theory based
Comez (2020) 7.85 9.14 41 -7.57 17.58 42 15.4% 1.09 [0.62, 1.55] e —
Li (2023) 37 9.31 49 -2 8.5 49 16.2% 0.63[0.23,1.04] e —
Nicolaisen {2018) 0.3 4 82 -08 345 64 17.2% 0.32 [-0.01, 0.65] |
Reese (2018) 0.68 488 19 233 662 9 10.8% -0.29 [-1.09, 0.50] I E—
Subtotal (95% CI) 191 164 59.6% 0.50 [0.05, 0.95] i
Heterogeneity: Tau*= 0.15; Chi*=11.52, df= 3 (P = 0.008); F=74%
Testfor overall effect. Z=217 (P=0.03)
1.2.2 Non Theory
Christensen (1983) 106.15 20.68 10 996 17.88 10  9.8% 0.32 [-0.56,1.21] e
Fergus (2022) -0.4 8.08 31 -05 7495 36 151% 0.01 [-0.47,0.49] I —
Price-Blackshear (2020) -3.04 15.84 36 314 1591 41 155% -0.39 [-0.84, 0.07] — T
Subtotal (95% Cl) 77 87 404% -0.12 [-0.48, 0.25] -
Heterogeneity: Tau®= 0.02; Chi*= 2.58, df= 2 (P = 0.28); F= 22%
Testfor averall effect: Z= 0.63 (P = 0.53)
Total (95% CI) 268 251 100.0% 0.27 [-0.12, 0.66] ~i
Heterogeneity: Tau®= 0.20; Chi*= 26.05, df= 6 (P = 0.0002); F=77% ?2 =1 o 1? é
Testfor overall effect: Z=1.34 (P = 0.18) Control group Couple based intervention

Test for subaroup differences: Chi*= 4.36, df=1 (P=0.04), F=77.1%

Fig. 4 Couple-based intervention group versus control group, Outcome 1: Marital adjustment of patients

Couple based intervention 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
1.1.1 Theory based
Reese (2018) 7.38 7.29 19 -276 7.77 9 109% 1.32[0.45,2.20] —_—
Zhang (2022) 3.26 5.24 46 -043 501 49 19.1% 0.71[0.30,1.13] —
Subtotal (95% CI) 65 58  30.0% 0.89 [0.35, 1.43] —eai——
Heterogeneity: Tau®= 0.06; Chi*=1.51, df=1 (P =0.22); F= 34%
Test for overall effect: Z=3.23 (P = 0.001)
1.1.2 Non theory
Baucom (2009) 5.71 12.19 8 -0.63 556 B 8.4% 0.59 [-0.50, 1.68]
Christensen (1983) 80.41 31.51 10 60.04 20.21 10 10.4% 0.74 [-0.18, 1.65]
Fergus (2022) 0.8 345 31 -0.2 385 36 17.8% 0.28 [-0.20,0.76] I e —
Kalaitz (2007) 0.7 0.92 20 035 097 20 15.0% 0.36 [-0.26, 0.99] I e —
Price-Blackshear (2020) -1.14 7.59 3/ 111 7.64 41 18.4% -0.29[-0.74,0.186] —
Subtotal (95% CI) 105 113 70.0% 0.22 [-0.16, 0.59] —saliffinn-
Heterogeneity: Tau®= 0.07; Chi*= 6.65, df= 4 (P = 0.16); F= 40%
Testfor averall effect Z=1.14 (P =0.25)
Total (95% CI) 170 171 100.0% 0.46 [0.07, 0.85] ~al—
Heterogeneity: Tau®= 0.16; Chi*= 16.42, df=6 (P = 0.01); F=63% t

Test for overall effect: Z=2.30 (P =0.02)
Test for subaroup differences: Chi*= 4.08, df=1 (P =0.04), F=75.5%

. ) .
4 05 0 05 1
Control group Couple based intervention

Fig. 5 Couple-based intervention group versus control group, Outcome 2: Marital satisfaction of patients

interventions did not affect the marital intimacy of
patients compared to that of routine care, but the evi-
dence is uncertain (Fig. 6) (SMD 0.20, 95% CI -0.27 to
0.68; 2 trials, 71 patients, very low certainty).

Marital relationship of patients
No studies were found regarding the effect of couple-
based interventions on marital relationships.

Secondary outcomes

Marital adjustment of partner

Seven RCTs [6, 19, 24, 37, 39, 40, 42] and one quasi-
experimental trial [25] compared the marital adjustment
of intimate partners in both intervention (receiving cou-
ple-based education) and control (receiving routine care
or general education or waitlist) groups. Three studies
used the Revised Dyadic Adjustment Scale (RDAS) [6,
19, 39], one used the Locke- Wallace Marital Adjustment

Test (MAT) [42], one study employed the Dyadic Adjust-
ment Scale [24], one research applied the Dyadic Adjust-
ment Scale (DAS-7) [40], and Budin et al. used the
PAL-C [37]. The results of two studies revealed a posi-
tive and significant effect of couple-based interventions
on the marital adjustment of intimate partners compared
with the control group [6, 39]. Additionally, one study
reported no change in the marital adjustment of intimate
partners [24], and another reported a partial increase
[40]. In two other studies, couple-based interventions
did not affect the marital adjustment of intimate partners
[19, 42]. All the studies were included in the meta-anal-
ysis, except for one study evaluating various outcomes
[37]. Data obtained from seven studies performed on 509
partners showed that marital adjustment of partners was
not influenced by couple-based interventions compared
to routine care (Fig. 7) (SMD 0.29, 95% CI -0.06 to 0.65;
7 trials, 509 partners, very low certainty.( The result of
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Couple based intervention Usual Care Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
1.3.1 Theory based
Nho (2019) 557 9.62 21 236 11.38 22 B35% 0.30 [-0.30, 0.90) —
Reese (2018} 0.3 0.69 19 028 072 9 365% 0.04 [-0.75,0.83] —
Subtotal (95% CI} 40 31 100.0% 0.20 [-0.27, 0.68] -l
Heterogeneity: Chi*= 0.26, df=1 (P = 0.61); F= 0%
Test for overall effect: Z=0.84 (P = 0.40)
1.3.2 Non Theory
Subtotal (95% CI) 0 0 Not estimable
Heterogeneity: Not applicable
Test for overall effect: Not applicahle
Total (95% CI) 40 31 100.0% 0.20 [-0.27, 0.68] ,

Heterogeneity: Chi®= 0.26, df=1 {(P=0.61); F=0%

2

R 0 1 2

Testfor overall effect: 7= 0.84 (P = 0.40) Control group Couple based intervention
Test for subgroup differences: Not applicable

Fig. 6 Couple-based intervention group versus control group, Outcome 3: Marital Intimacy of patients

Couple based intervention 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
1.5.1 Theory based
Comez (2020) 11.8 11.9 41 -212 1576 42 17.2% 0.99[0.53, 1.44] e —
Li {2023) 28 8.09 49 -1 576 49 18.3% 0.54 [0.13,0.94] —
Micalaisen {2018) 0.3 3.8 76 -1 3.96 62 19.7% 0.33 [-0.00, 0.67] =
Reese (2018) 0.74 37 19 022 511 9 109% 0.12 [-0.67,0.91] I e —
Subtotal {95% CI) 185 162 66.1% 0.53[0.20, 0.86] -
Heterogeneity: Tau®= 0.06; Chi*=6.14, df=3 {P=0.11); F=51%
Testfor overall effect: Z= 317 (P =0.002)
1.5.2 Non theory
Christensen (1983) 0 0 10 0 0 10 Mot estimable
Fergus (2022) -2 8.48 31 05 78 36 166% -0.30 [F0.79,0.18] I
Ptice-Blackshear (2020) 0.93 16.08 36 115 16.08 39 17.3% -0.01 [-0.47,0.44] —
Subtotal (95% CI) 77 85 33.9% -0.15[-0.48,0.18] ‘
Heterogeneity: Tau®= 0.00; Chi*= 0.74, df=1 (P = 0.39); F= 0%
Testfor overall effect: Z= 0.89 (P = 0.38)
Total (95% CI) 262 247 100.0% 0.29 [-0.06, 0.65] o
Heterogeneity: Tau®= 0.14; Chi*=18.01, df=5 (P = 0.003); F=72% 52 ?1 o 1’ é

Testfor overall effect. Z=1.61 (P=0.11)
Test for subaroup differences: Chi*=8.21, df=1 (P = 0.004), F= 87.8%

Control group Couple based intervention

Fig. 7 Couple-based intervention group versus control group, Outcome 4: Marital adjustment of partners

the meta-analysis with excluding studies that the control
group received general education showed that there was
no change in the significance (SMD 0.30, 95% CI -0.24
to 0.84; 5 trials, 336 patients, very low certainty). How-
ever, the subgroup analysis showed that theory-based
couple-based interventions significantly increased the
marital adjustment of partners compared to the control
group (SMD 0.53, 95% CI 0.20 to 0.86; 4 trials, 347 part-
ners, very low certainty). In contrast, non-theory-based
couple-based interventions did not significantly influence
the marital adjustment of partners compared to the con-
trol group (SMD -0.15, 95% CI -0.48 to 0.18; 3 trials, 162
partners, very low certainty).

Marital satisfaction of partners

Six RCTs [19, 23, 24, 36, 40, 42] compared the marital
satisfaction of intervention groups (receiving couple-
based education) with control groups (receiving routine
care or general education or a waitlist) in intimate part-
ners of patients. To evaluate marital satisfaction, Fergus
et al. used the Kansas Marital Satisfaction Survey [19],

Zhang et al. utilized the Olson Marital Quality Question-
naire [23], two studies employed the QMI [24, 36], Reese
et al. applied the PROMIS SexFS [40], Christensen et al.
used the SSS [42], and Kalaitzi et al. utilized a sexual-
ity and body image tool [43]. The results of most stud-
ies showed that couple-based interventions improved the
marital satisfaction of partners compared to the control
group [23, 36, 40, 42]. However, the results of one study
indicated no changes in the marital satisfaction of part-
ners [19], and the opposite effect was observed in another
study [24]. All these studies were included in the meta-
analysis. Data obtained from six studies performed on
299 partners disclosed that the coupled-based interven-
tion could not affect marital satisfaction compared with
the control group, but the evidence is uncertain (Fig. 8)
(SMD 0.22, 95% CI -0.10 to 0.54; 6 trials, 299 patients,
very low certainty). The result of meta-analysis with
excluding studies that the control group received general
education showed that there was no change in the signifi-
cance of the result (SMD 0.32, 95% CI -0.01 to 0.66; 5 tri-
als, 224 patients, very low certainty).
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Couple based intervention 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
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Fig. 8 Couple-based intervention group versus control group, Outcome 5: Marital satisfaction of partners
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Fig. 9 Couple-based intervention group versus control group, Outcome 6: Marital Intimacy of partners

The subgroup analysis results demonstrated that the-
ory-based couple-based interventions increased the
marital satisfaction of partners compared to the control
group (SMD 0.57, 95% CI 0.20 to 0.94; 2 trials, 123 part-
ners, very low certainty). In contrast, non-theory-based
couple-based interventions had no significant effect on
the marital satisfaction of partners compared with the
control group (SMD —0.02, 95% CI -0.31 to 0.28; 4 trials,
176 partners, very low certainty).

Marital intimacy of partners

One RCT [40] and three quasi-experimental trials [17,
38, 41] compared marital intimacy in intimate partners
of patients in both intervention (receiving couple-based
education) and control (receiving routine care) groups.
To evaluate marital intimacy, Reese et al. used the PAIR
questionnaire [40], Jonsdottir et al. utilized the Ice-Beliefs
Questionnaire [17], Nho et al. employed the Marital Inti-
macy Tool [38], and Hedayati et al. applied the Marital
Intimacy Questionnaire Bagarozzi [41]. The results of
two studies showed that couple-based interventions led
to a significant increase in marital intimacy between

couples [17, 41]. In a study by Nho et al., marital intimacy
significantly increased between intimate partners [38].
Although Hedayati et al. reported marital intimacy based
on couples, they did not report it separately by patients
and intimate partners. Additionally, Jonsdottir et al.
reported the results of control and intervention groups
with each other, thus these two studies were not included
in the meta-analysis. A meta-analysis applied to data
from two trials performed on 71 patients indicated that
couple-based interventions had no effect on the marital
intimacy of partners compared to routine care, but the
evidence is uncertain (Fig. 9) )SMD 0.06, 95% CI -0.76 to
0.89; 2 trials, 71 patients, very low certainty).

According to the quality or certainty of evidence evalu-
ated using the GRADE approach, the quality of evidence
decreased by three degrees and reached a very low cer-
tainty in marital adjustment outcomes of patients and
partners and patients’ marital satisfaction due to the seri-
ous concern about evaluating the risk of bias and incon-
sistency in the included studies. In the marital intimacy
outcome of patients, the quality of evidence was reduced
by three degrees and reached very low certainty due to



Zahedi et al. BMC Cancer (2024) 24:391

the serious concern about evaluating the risk of bias and
imprecision in the included studies. In the marital satis-
faction outcome of the partner and marital intimacy of
the partner, the quality of evidence was reduced by three
degrees and reached very low certainty due to the severe
concern about evaluating the risk of bias, inconsistency,
and imprecision (Table 5).

Marital relationship of partners
No studies were found regarding the effect of couple-
based interventions on marital relationships.

Discussion

The results of this systematic review of 10 RCTs and four
quasi-experimental trials demonstrated that, compared
with no intervention, couple-based interventions might
increase patients’ marital satisfaction (providing routine
care, general education or no intervention); however, the
evidence is uncertain. However, there were no significant
differences between the groups in outcomes such as the
marital satisfaction of partners, marital adjustment, and
marital intimacy between patients and partners. On the
other hand, the results of the subgroup analysis showed
that the marital satisfaction and marital adjustment of
patients and partners increased significantly compared to
the control group in studies that used couple-based inter-
ventions with a theoretical basis or conceptual frame-
work for the intervention. In contrast, no significant
difference between the intervention and control groups
was observed in the studies that did not follow a specific
conceptual framework.

Regarding the outcome of marital satisfaction, Wang et
al. performed a systematic review of 12 RCTs to evalu-
ate the effectiveness of couple-based interventions in the
health-related quality of life (including marital satisfac-
tion and depression and anxiety) in patients with cancer
and their spouses. The results of the study showed that
couple-based interventions significantly improved mari-
tal satisfaction and reduced depression and anxiety in
the patients and their spouses. The result of this study is
in line with those of the current study [44]. Li et al. con-
ducted a systematic review of couple-based interventions
on couples coping with cancer by including 12 RCTs
and five cohort studies. In their study, the patients suf-
fered from any kind of cancer, including prostate, breast,
and digestive cancers. The results showed improvements
in marital satisfaction and sexual performance in the
patients and their partners, which corresponds to the
findings of the current study [45]. However, only one of
the included studies in these two systematic reviews was
specific to the outcome of marital satisfaction in breast
cancer patients, and the remaining studies were related
to different types of cancer. Considering that breast and
genital cancer, which affect femininity, can have a greater
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impact on marital satisfaction [46, 47], On the other
hand, marital satisfaction is an issue related to couples,
which highlights the importance of couple interventions
in this type of cancer patients and their intimate partners.

Regarding our findings about subgroup analysis and
theory-based intervention, the results of a systematic
review showed that a web-based training program based
on Roy’s theory improved couples’ marital adjustment.
This finding shows the importance of using theory in
interventions [48]. To fully realize the potential of health
services research in enhancing healthcare delivery, it is
recommended that institutions and researchers prioritize
the integration of theory [49]. Studies indicate that incor-
porating theory as the foundation for interventions leads
to greater changes in health behaviors compared to inter-
ventions without a theoretical basis [50]. Couple-based
interventions, which are rooted in theory and conceptual
frameworks, offer a structured approach to address the
unique needs of couples [51]. Li et al’s study emphasizes
the significance of developing a conceptual framework for
couple-based interventions in cancer patients and their
intimate partners. This study combines the theories used
in the included studies and presents a preliminary Live
With Love Conceptual Framework (P-LLCF) theory for
cancer couples [52]. In another study by Manne et al., the
authors emphasized the importance of using theory in
the interventions of couples facing cancer. In this study,
resource theories such as cognitive-social processing
theory explained how marital relationships can provide
support for both patients and partners during challeng-
ing life events such as cancer [53]. It seems that by utiliz-
ing theory, interventions can target specific aspects of the
couple’s relationship, communication patterns, coping
strategies, and emotional expression, thereby increasing
the likelihood of improving marital outcomes.

In our study, we found a nonsignificant difference
in marital intimacy outcome, possibly because of the
low number of included studies and patients. This can
be described by the very small sample volume of the
included studies to determine the effectiveness of the
intervention. On the other hand, Hedayati et al's study
reported the positive effect of a couple-based interven-
tion on couples’ marital intimacy. However, considering
that the results were reported for the couple (not for the
patient and partner separately), it was not included in the
meta-analysis [41]. Therefore, it seems that more inter-
vention studies are needed in this regard to help the find-
ings of the current study.

Overall, experiencing a cancer diagnosis and under-
going treatment can significantly impact not only the
individuals directly affected but also their intimate part-
ners. Cancer can strain even the strongest relationships,
leading to increased conflict, decreased intimacy, and
reduced satisfaction. Considering the significant impact
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that a cancer diagnosis and treatment can have on both
individuals and their intimate partners, it is crucial to
consider couple-based interventions. These findings may
indicate that implementing couple-based interventions is
more needed in patients with breast and genital cancers
than in those with other types of cancer.

Strengths and limitations

The strengths of the current study are the use of the
Cochrane Handbook for the Systematic Review of Tri-
als and the study registration in PROSPERO. The studies
were searched in two steps, at the beginning and before
the end of the study, and no limitations were applied to
the publication dates of the studies. Additionally, almost
all the studies mentioned the outcomes of partners,
except for one study that focused only on the outcomes
of patients. Regarding the limitations of this study, the
included studies were limited to the English and Persian
languages. In addition, only three studies were performed
on patients with genital cancer and their intimate part-
ners, and the rest were related to breast cancer. There-
fore, additional studies should be conducted in this
context to help confirm the findings of the present study.
Additionally, the conclusion was limited due to the very
low-certainty evidence.

Conclusion

According to the meta-analysis results, couple-based
interventions according to the theoretical context are
effective at improving the marital outcomes of patients
with breast and genital cancers and their partners, but
the evidence is uncertain. The results of this systematic
review indicate that few studies are available about the
effect of couple-based interventions on some outcomes,
such as marital intimacy. Therefore, high-quality RCTs
and sufficient sample volumes should be carried out
based on the CONSORT statement and a useful theo-
retical context to clarify the impact of couple-based edu-
cation on these outcomes. Additionally, couple-based
interventions for male cancer patients and their intimate
partners are recommended for further studies.
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