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Abstract

Background Family-centered care (FCC) has been widely implemented in various medical settings, its applica-
tion in cardiac surgery remains underexplored. Given the complexity of cardiac surgery and the significant impact
on both patients and families, understanding FCC'’s role in this context is essential to improving patient outcomes
and family well-being.

Objectives To identify the current state of the application of FCC in the families of cardiac surgery.

Methods This study followed Arksey and O'Malley’s methodology and the PRISMA extension for Scoping Reviews.
A systematic search was conducted across ten databases between July and August 2024. Two researchers indepen-
dently retrieved literature, extracted data, and cross-checked findings following predefined inclusion and exclusion
criteria. The results were organized and synthesized using a structured spreadsheet.

Results A total of 23 studies were included, 95.65% of which were quantitative, spanning nine countries. FCC
interventions focused on collaboration, communication, negotiation, and support, primarily delivered by healthcare
professionals. The main intervention formats were training sessions (100.00%), written materials (71.43%), and visual
media (42.86%). FCC was linked to improved psychological well-being and greater satisfaction, with anxiety (52.38%)
being the most commonly assessed outcome using validated scales. Qualitative findings highlighted the importance
of FCC in patient recovery, emphasizing the need for systematic support to alleviate caregiving burden.

Conclusions This scoping review highlights the core characteristics and interventions of FCC for cardiac surgery
patients, emphasizing the need for a multidisciplinary approach. While FCC has shown benefits in improving emo-
tional well-being and satisfaction, there is a lack of robust longitudinal studies and objective outcome measures.
Future research should focus on interactive, personalized interventions, integrate technology, and include a broader
range of outcome indicators to better assess FCC's clinical effectiveness.
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Background

Despite the global decline in age-standardized cardiovas-
cular disease (CVD) mortality rates, the absolute number
of cardiovascular-related deaths has risen significantly
[1]. In 2022 alone, CVD caused an estimated 19.8 million
deaths worldwide, corresponding to 44.9 million years
lived with disability [2]. Surgery remains a primary inter-
vention for heart disease, especially when medication
and other non-surgical approaches prove ineffective or
insufficient. However, due to the complexity of the proce-
dures, patient health conditions, and the quality of post-
operative care, cardiac surgery patients still face varying
risks of developing complications, such as neurological
and digestive system issues. These complications impose
a substantial burden on families and strain healthcare
resources [3,4].

Family-centered care (FCC) is a healthcare approach
that respects and responds to the unique needs and val-
ues of families [5]. By prioritizing family involvement,
FCC seeks to improve care quality, mental health, clinical
outcomes, and the overall experience for both patients
and their families. Family-centered care has been imple-
mented in various fields, including pediatrics [6], adult
intensive care units (ICU) [7], and surgery [8]. There is
increasing recognition that families are integral members
of the healthcare team, playing a crucial role in the health
and well-being of their loved ones. Growing evidence
indicates that FCC can strengthen family functioning,
enhance satisfaction with care, and reduce healthcare
costs [7,9,10].

For cardiac surgery patients, the long progression
of illness often affects family members as much as the
patients themselves. Collaborative interventions are thus
critical to achieving positive outcomes [11]. FCC has
been implemented in various cardiac procedures, includ-
ing coronary artery bypass grafting (CABG) and valve
replacement, across different demographic groups and
clinical scenarios [12,13]. FCC interventions typically
involve structured communication with family members,
shared decision-making (SDM), and tailored educational
support. For example, Lin et al. reported that FCC strat-
egies, such as bedside family presence and enhanced
caregiver education, reduced delirium incidence and
ICU stays among valve surgery patients [8]. Similarly,
Jafarnejad et al. demonstrated that virtual training ses-
sions and peer support groups for family caregivers
significantly alleviated caregiving burdens in pediat-
ric cardiac surgery [14]. These findings highlight FCC’s
potential to address both clinical and emotional dimen-
sions of cardiac care, making it increasingly relevant to
patients and families alike. Other common FCC activities
include scheduled multidisciplinary team meetings with
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family members, personalized discharge planning, and
the use of digital platforms to facilitate ongoing commu-
nication and emotional support [5,8,14]. The approach’s
widespread acceptance stems from its ability to respect
family values and preferences while providing compre-
hensive social and emotional support [5].

However, despite growing interest in FCC, the evidence
surrounding its applications in cardiac surgery remains
fragmented. Existing studies vary widely in interven-
tion design, target populations, and outcome measures,
making it challenging to establish standardized FCC
protocols in cardiac surgery settings [8,12,14]. A scop-
ing review was assessed as the most applicable, aiming to
map existing evidence, identify heterogeneity, and pro-
vide information for updating knowledge and practice in
relevant fields [15].This review aims to provide an over-
view of FCC applications in cardiac surgery, examine the
features of existing interventions, and compare outcome
measures. The goal is to enable healthcare profession-
als to leverage FCC more effectively in cardiac surgery
through refined strategies.

Methods

Scoping review is a method for knowledge synthesis and
evidence identification based on the principles of evi-
dence-based practice. This study followed the Preferred
Reporting Items for Systematic Reviews and Meta-Analy-
ses, extension for Scoping Reviews (PRISMA-ScR) guide-
lines (Supplementary material 1) [16]. We used Arksey
and Malley’s five stage framework to ensure the clarity of
purposes and results of the review [17]. The research was
registered on the Open Science Framework (https://doi.
org/10.17605/OSEIO/KEWN]).

Stage 1: identifying the research questions

This review was guided by the research question, “What
is known about FCC as a health intervention for cardiac
surgery?” The sub-questions are:

(1) Which attributes of FCC are included in the
included studies?

(2) What are the key characteristics of the FCC inter-
ventions?

(3) What health and well-being outcomes are reported
in the literature investigating FCC interventions,
and how are these outcomes measured?

Stage 2: identifying relevant studies

The research team collaborated with a health-special-
ized librarian to develop a comprehensive search strat-
egy through group discussions. Keyword selection
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included two concepts (Family-Centered Care and
Cardiac Surgery) coupled with different synonyms.
The initial search was conducted in PubMed and Web
of Science databases. Text words and index terms in
the titles and abstracts of retrieved papers were ana-
lyzed. All identified key terms were subsequently used
to search CINAHL, Cochrane Library, Embase, Pro-
Quest, PsycInfo, CNKI, Wanfang, Vipp database. The
search strategy was adjusted as needed to improve its
comprehensiveness and accuracy. The retrieval period
spanned from the establishment of each database to
July 10, 2024. Additional file 1 provides the specific
search strategy.

Stage 3: study selection

To be included, the studies had to meet the following
inclusion criteria according to PCC framework. (1) Par-
ticipants: FCC focuses on the family as the unit of care.
This study included cardiac surgery patients and their
family members, without age restrictions. (2) Concept:
studies were included if they involved any form of FCC.
FCC is a nursing model that recognizes the family as
an essential partner in the care process, emphasizing
respect, effective communication, and collaboration to
address the diverse needs of both patients and their fami-
lies comprehensively [5]. Strategies for delivering FCC
typically included open family presence at the bedside,
regular and structured communication with family mem-
bers, and multidisciplinary support [18]. (3) Context:
FCC applications occurred in various settings, includ-
ing homes, hospitals, and other relevant environments.
Eligible study designs included quantitative, qualitative,
and mixed-methods approaches. Articles were required
to be written in Chinese or English. Exclusion criteria:
(1) reviews, systematic reviews, and other non-original
studies; (2) studies for which the full text was unavailable,
conference papers, and study protocols; and (3) duplicate
publications.

We managed references using Zotero software and
removed duplicate records. Two reviewers independently
screened the remaining titles and abstracts, and studies
meeting the inclusion criteria underwent further full-
text review. Discrepancies during the screening phase
were resolved through discussion, with a third reviewer
making the final decision if necessary (see Fig. 1 for the
PRISMA flow chart). Two reviewers thoroughly reviewed
23 studies to capture all relevant information and ensure
no critical content was missed. A quality assessment of
the studies was not performed, as scoping reviews do
not aim to evaluate the robustness or generalizability of
findings.
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Stage 4: charting the data

D.Z. and H.Y.Z. collaboratively designed a charting
framework to guide the extraction of key background
information from each study. This framework included
general information (e.g., authors, country, year); meth-
ods (e.g., study design, outcome measures); participants
(e.g., number, age, demographic characteristics); main
findings; and any other special information. Discrepan-
cies in the extracted data were resolved through discus-
sion until consensus was reached. Y.R.Z independently
reviewed all extracted data to ensure accuracy.

Stage 5: collating, summarizing, and reporting the results
The research team conducted an iterative data summa-
rization process, utilizing descriptive analysis for quan-
titative data and thematic analysis for qualitative data.
Descriptive analysis was employed to summarize study
characteristics, including intervention types and key out-
comes, while thematic analysis focused on the key attrib-
utes, specific contents and intervention characteristics of
FCC in the studies included. NVivo software facilitated
systematic coding and organization of qualitative data.
Z.D. and Z.H.. performed line-by-line coding based
on predefined research questions, categorizing initial
codes into broader themes. Discrepancies were resolved
through regular meetings, and final themes were vali-
dated through team discussions and cross-referencing
with the extracted data.

Results

Basic characteristics of the included studies

We included a total of 23 studies in our review: 22 quan-
titative (95.65%) and 1 qualitative (4.35%), with a com-
bined total of 1624 participants [8,12—14,19-37]. Six
studies were conducted in China (26.09%), six in Iran
(26.09%), three in the United States (13.04%), two in
Turkey (8.70%), two in Canada (8.70%), and one each in
South Korea (4.35%), Northern Ireland (4.35%), Sweden
(4.35%), and Spain (4.35%). Notably, 11 of these studies
(47.83%) were published after 2021. Seven (30.43%) stud-
ies have explored the application of FCC in patients with
coronary artery disease (CAD). Table 1 provides an over-
view of the key characteristics of the included studies.

The FCC attributes involved in included studies

FCC is a care model based on a collaborative relationship
between healthcare providers, patients, and their families
or caregivers. The attributes of FCC can be grouped into
four areas: collaboration, communication, negotiation,
and support [11]. A total of 21 studies (91.30%) included
interventions involving these FCC attributes [8,12—
14,19,21-32,34-37], although the specific content varied.
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Records identified through database searching
(n=8943)

(Pubmed = 1812, Web of science = 3381,
CINAHL =772, Cochrane Library =
1062, Embase = 1473, ProQuest =190,
PsycInfo= 127, CNKI=47, Wanfang=
32, Vipp =47)

Identification
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Duplicates removed

Records after duplicates removed
(n=4301)

Screening

Records screened based on title and
abstract
(n=4301 )

Full-text articles assessed for eligibility
(n=1223)

Eligibility

Studies included in review
(n=23)

Eligibility

o (n = 4642)
_— Records excluded
(n=3078)
Full-text ariticles excluded with
reasons (n=1200)
- Not related to FCC (n =502 )
— | - Itisastudy protocal (n = 289)

- It is not original research (n = 131 )
- Do not answer our research
questions (n =276 )

- Full text not available (n=2)

Fig. 1 PRISMA flow chart

The core of FCC lies in establishing a mutually beneficial
partnership between families and healthcare provid-
ers [6]. This model emphasizes systematic and close
communication to optimize information exchange and
achieve collaborative success. Consequently, the prin-
ciples of “family-centeredness,” “information sharing,’
“knowledge-sharing,” “educating the family,” “Respect,
and “informal and formal support” are integral to FCC
interventions (100%). In addition, 13 studies (56.52%)
focused on interpersonal relationships and assessing
family needs. Table 2 outlines the specific FCC attributes

addressed in the included studies.

The characteristics of an intervention protocol

Twenty-one studies (91.30%) provided detailed descrip-
tions of FCC interventions (Additional file 2) [8,12—
14,19,21-32,34-37]. The primary interveners included
nurses, doctors, researchers, social workers, informa-
tion support staff, and physiotherapists. The study par-
ticipants included both adults and children, with sample
sizes ranging from 20 to 144. Outcomes were measured
at multiple timepoints, with a maximum of seven meas-
urements. Due to significant heterogeneity in sample
characteristics, we did not conduct a meta-analysis of
the results. Most studies reported that FCC interventions
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Table 1 Basic characteristics of studies (n=23)
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First author/year/country

Aims of study

Methodology

Sample size (males/females)

Funding

Lenz ER, 2000, United States
of America

GuYing, 2008, China

Young LE, 2010, Canada

Lawrence KS, 2011, United States
of America

McCusker CG, 2012, Northern Ireland

Agren S, 2015, Sweden

Ni Z, 2016, China

Feng Fangfang, 2016, China

Zhang Zheng, 2017, China

Eghbali-Babadi M, 2017, Iran

Mailhot T, 2017, Canada

Abedini F, 2020, Iran

Bahramnezhad F, 2021, Iran

Nouri JM, 2021, Iran

Koyuncu A, 2021, Turkey

Yoo HJ, 2021, South Korea

LaRonde MP, 2022, United States
of America

To evaluate the impact of FCC inter-
vention on CABG surgery patients
and their families

To explore the impact of FCC
on patients and parents

To describe the impact of social
processes within the family

and between the family and health-
care providers on the health of family
caregivers and the family unit

To assess patients’and parents’
knowledge about critical aspects

of heart transplantation and the treat-
ment regimen before and after they
received the FCC

To evaluate the impact of the CHD
Intervention Programme-School
study on children and families

To evaluate the impact of FCC
intervention on caregiver burden

in partners of patients with postopera-
tive heart failure

To assess the effectiveness

of an empowerment health education
program in enhancing caregiving
skills and self-efficacy among parents
of children with CHD

To explore the impact of FCC
on patients and parents

To explore the application and effects
of FCCin children undergoing inter-
ventional occlusion for CHD

To evaluate the impact of family
participation in ICU patient care
on the incidence of delirium

To determine the effect of a nursing
intervention involving FCC in delirium
management following cardiac
surgery

To investigate the effects of the fam-
ily-centered empowerment model
on self-efficacy and self-esteem
among the family caregivers

of patients with prosthetic heart valve

To determine the effect of partner-
ship-based education on adherence
to the treatment plans in open heart
surgery

To determine the effect of the FCC
on anxiety and agitation in patients
undergoing CABG

To investigate the effect of FCC
intervention in ICU on patients’stress
response after CABG

To assess the impact of FCC interven-
tions on ICU patient family members

To determine the status of individual-
ized FCC for infants with congenital
heart disease

Quasi-experiment study

Quasi-experiment study

Constructivist grounded
theory approach

Quasi-experiment study

RCT

RCT

Quasi-experiment study

Quasi-experiment study

RCT

RCT

RCT

Quasi-experiment study

Quasi-experiment study

RCT

Quasi-experiment study

Quasi-experiment study

Cross-sectional Study

Unclear

64/39

The total sample size was 27

Patients: 12/8

44/24

42/42

Unclear

60/40

44/36

44/24

Unclear

17/21

58/28

52/18

56/17

22/34

The total sample size was 25.

(Nurses at each participating
center)

Yes

Unclear

Unclear

Yes

Yes

Unclear

Yes

Unclear

Yes

Yes

Yes

Yes

Yes

None

Yes

Unclear

Yes
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Table 1 (continued)

First author/year/country Aims of study Methodology Sample size (males/females)  Funding

Gonzalez-Martin S, 2022, Spain To evaluate the effects of the relatives” RCT 18/20 Unclear
visit prior to hospital admission(s)
on the patient’s scheduled cardiac
surgery

Jafarnejad S, 2022, Iran To determine the effects of a FCC RCT 17/33 Unclear
program on anxiety and care burden
among the parents of
children undergoing heart transplan-
tation

Lin L, 2023, China To investigate the effects of FCC RCT Patients: 48/32Parents: 34/46 Yes
intervention on the ICU prognoses
of patients undergoing cardiac valve
surgery

Hao X, 2023, China To evaluate the impact of FCC inter- RCT 59/41 Yes
ventions on perioperative patients
receiving coronary interventional
therapy

Yuruk E, 2024, Turkey To investigate the effectiveness RCT 22/20 Unclear
of family-centered personalized nutri-
tion training on the growth and devel-
opment of children with CHD

Lotfalipoor R, 2024, Iran To determine the effect of FCC RCT 56/88 None
on anxiety levels among family mem-
bers of patients undergoing cardiac
surgery

1G Intervention Group, CG Control Group, CHD Congenital Heart Disease, RCT Randomized controlled trial, CABG Coronary artery bypass grafting

Table 2 Key attributes and specific contents of FCC in included studies (n=21)

Key attributes Specific contents Number of cases Percentage (%)
Collaboration 21 100.00
Partnership 1 52.38
Family-centeredness 21 100.00
Empowerment 5 23.81
Dignity 3 14.29
Respect 21 100.00
Interpersonal relationships 13 61.90
Communication 21 100.00
Information-sharing 21 100.00
Choices 5 2381
Participate in shared decision-making 6 2857
Negotiation 21 100.00
Knowledge-sharing 21 100.00
Educating the family 21 85.71
Building confidence 11 52.38
Sharing expectations of roles and responsibilities 8 38.10
Assessment of families’needs 13 61.90
Holistic and individualized care 12 57.14
Support 21 100.00
Adapting care to family background 12 57.14
Providing care in the context of the family and community 6 2857
Informal and formal support 21 100.00

Socio-emotional support 18 85.71
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improved psychological well-being and increased satis-
faction levels.

The 21 intervention programs (91.30%) [8,12—
14,19,21-32,34-37] reviewed exhibit characteristics of
standardized procedures, personalized interventions,

Table 3 Intervention characteristics of FCC
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dynamic feedback mechanisms, comprehensive and sci-
entifically sound content, and diverse forms of delivery.
Table 3 contains specific content. The studies included
ICU patients undergoing cardiac surgery, with family-
centered care primarily focusing on family visits and

Intervention characteristics

Number of cases Percentage (%)

Standardized procedures 21 100.00
Conduct comprehensive practitioner training 21 100.00
Define clear objectives and standard operating procedures 15 7143
Standardized assessment tools and methods 21 100.00
Maintain consistent communication protocols 1 4.76

Personalized interventions 19 9048
Perform personalized assessments and design targeted interventions 11 52.38
Implement phased interventions aligned 16 76.19

Dynamic feedback mechanisms 21 100.00
Conduct regular evaluations of intervention effectiveness 21 100.00
Modify intervention strategies based on feedback 12 57.14

Comprehensive and scientifically sound content 21 100.00
Provide comprehensive psychological and physiological support 21 100.00
Deliver essential information on surgical procedures and rehabilitation plans 21 100.00
Offer knowledge based on evidence 3 14.29
Support from a multidisciplinary team 19.05

Diverse forms of interventions 21 100.00
Written educational materials 15 7143

Diary 1 476
Booklet 14 66.67
lllustrated guides 3 14.29
Educational cards 1 4.76
Visual media materials 9 42.86
Surgical procedure videos 2 9.52
Educational instructional videos 5 23.81
Photo album 4 19.05
Educational slides 1 4.76
Animated films 3 14.29
Physical educational materials 4 19.05
Models (e.g., heart models) 4 19.05
Stethoscope 1 4.76
Online information resources 1 4.76
Website 1 4.76
Database 1 476
Training 21 100.00
Individual session 21 100.00
Lectures and seminars 5 23.81
On-site demonstration 2 9.52
Training courses 3 14.29
Group discussions 2 9.52
Simulations 2 9.52
Telephone calls 3 14.29
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companionship. Consequently, not all interventions
were personalized (90.48%). The intervention forms
mainly included written educational materials (71.43%),
visual media materials (42.86%), physical educational
aids (19.05%), online information resources (4.76%), and
training sessions (100.00%). Effective FCC necessitates
high levels of interaction and communication to under-
stand and address the emotional and practical needs of
families. All studies promoted family-centered care in
clinical practice through individual sessions. However,
some challenges, such as technical barriers, informa-
tion overload, and trust issues between humans and
machines, may hinder the effective use of online informa-
tion resources [12,21,22,32].

Key indicators and assessment tools

The 21 included studies (91.03%) [8,12—-14,19,21-32,34—
37] measured outcomes such as physical health status
(23.81%), neuropsychological indicators (76.19%), behav-
ioral indicators (38.10%), service satisfaction indicators
(33.33%), education and knowledge indicators (14.29%),
family functioning (23.81%), and other metrics (14.29%).
Anxiety (52.38%) was the most commonly assessed out-
come for evaluating the effectiveness of family-centered
care, using tools such as the Visual Analog Scale (VAS),
the Hospital Anxiety and Depression Scale (HADS), and
the Beck Anxiety Inventory (BAI). Family satisfaction
(23.81%) was the second most frequently assessed out-
come. Detailed information is provided in Table 4.

Discussion

This scoping review is the first to examine the applica-
tion of FCC for cardiac surgery patients. The findings
highlight the core characteristics of FCC, key interven-
tion points, and outcome indicators, providing valuable
insights for the future development of this field. Stud-
ies predominantly originate from China and Iran, where
diverse intervention strategies, including standardized,
personalized, and dynamic approaches, aim to benefit
both patients and their families. However, despite the
substantial population of cardiac surgery patients, there
is a limited number of studies validating the current
application of FCC and reporting patient outcomes.

In the reviewed studies, FCC was applied to various
cardiovascular conditions, including CAD and valvular
heart disease (VHD), with interventions facilitated by
multidisciplinary healthcare professionals. Notably, only
four studies mentioned the involvement of psycholo-
gists, physiotherapists, and other specialists—an impor-
tant gap, given FCC’s multifaceted nature [21-23,37].
Effective FCC interventions require a comprehensive
multidisciplinary team, including healthcare providers,
IT specialists, psychologists, physiotherapists, and other
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professionals tailored to FCC’s specific needs. The lim-
ited integration of these specialists may undermine the
holistic support FCC aims to provide. Future research
should focus on defining the optimal team composi-
tion, clarifying roles, and establishing evidence-based
guidelines to ensure FCC interventions comprehensively
address both medical and psychosocial aspects of patient
and family care.

Family engagement plays a crucial role in enhanc-
ing prognostic awareness (PA) within FCC, especially
in cardiovascular clinical contexts, where complex,
time-sensitive decisions are required [38,39]. Effective
FCC hinges on structured communication frameworks
that standardize family—clinician interactions, includ-
ing scheduled meetings, decision aids, and digital health
solutions (e.g., patient portals), to mitigate barriers such
as medical jargon, fragmented updates, and workflow
constraints [40]. These protocols not only operationalize
SDM but also enhance clinical communication fidelity,
enabling families to act as dynamic intermediaries who
contextualize medical information and buffer patient
distress [39]. Moreover, caregivers are essential in ensur-
ing that patients’ values are reflected in decision-making,
particularly in high-stakes scenarios [41]. Their involve-
ment also requires cultural and linguistic competence
from healthcare providers to ensure that communication
is inclusive and accessible. By systematically integrating
family-mediated values into prognostic discussions, clini-
cians foster informed consensus that bridges therapeutic
realities with patient-centered outcomes [41].

This study confirms FCC as a multidimensional inter-
vention addressing both biomedical and psychosocial
needs in surgical populations, particularly in mitigat-
ing perioperative moral and spiritual distress—a critical
yet understudied dimension of high-risk surgical care
[32,36,42]. While FCC frameworks universally prior-
itize collaborative communication and tailored educa-
tion to enhance emotional well-being and quality of life
[8,14,19,26,28,30—-32,34,35,37], their capacity to alleviate
existential suffering through structured family engage-
ment remains inadequately operationalized in current
protocols. Notably, meta-analytic evidence demonstrates
FCC’s efficacy in improving neurodevelopmental out-
comes for preterm infants via family—clinician co-reg-
ulation strategies [43], yet comparable mechanisms for
resolving value conflicts or spiritual anguish in adults
undergoing major surgeries remain unexplored. This gap
is exacerbated in cardiac surgery cohorts, where hetero-
geneous outcome measures and methodological limita-
tions preclude robust synthesis [32,36].

Crucially, families serve not merely as informational
intermediaries but as moral agents who contextualize
clinical risks within patients’ existential frameworks—a
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Table 4 Key indicators and assessment tools (n=21)

Indicators Number Percentage (%) Evaluation instruments
of cases
Physical health status 5 2381
Prenatal characteristics 1 476 A personal information form
Growth and development information 1 476 Ankara Developmental Screening Inventory (AGTE)
Nutritional status 1 4.76 A personal information form
Left ventricular ejection fraction (LVEF) 1 476 Medical Equipment
Peripheral oxygen saturation (SpO2) 1 4.76 Medical Equipment
New York Heart Association Disease Classification 1 476 New York Heart Association Disease Classification
Pain 3 14.29 Visual Analog Scale (VAS), Face Legs Activity Cry Consolability
(FLACQO)
Serum cortisol level 1 476 Blood sample collection
Neuropsychological indicators 16 76.19
Anxiety 11 52.38 Visual Analog Scale (VAS), Hospital Anxiety and Depression Scale
(HADS), Beck Anxiety Inventory (BAI), Faces Anxiety Scale (FAS), The
State-Trait Anxiety Inventory state (STAI-S), The Self-Rating Anxiety
Scale (SAS), Modified Yale Preoperative Anxiety Scale (mYPAS)
Depression 4 19.05 Hospital Anxiety and Depression Scale (HADS), Center for Epidemio-
logic Studies Depression Scale (CES-D), The Self-Rating Depression
Scale (SDS)
Self-efficacy 2 9.52 General Self-efficacy Scale (GSES), Empowerment Questionnaire
Worry 1 4.76 Maternal Worry Scale
Delirium 3 14.29 Confusion Assessment Method-Intensive Care Unit (CAM-ICU), The
Delirium Index (DI)
Sedation and agitation 2 9.52 Richmond Agitation-Sedation Scale (RASS)
Self-esteem 1 4.76 Empowerment Questionnaire
Global emotional distress 1 476 Brief Symptom Inventory (BSI), Global Severity Index (GSI)
Behavioral indicators 8 38.10
Parental caring behaviors 1 4.76 Parental Caring Behaviors Scale (PCBS)
Child behavior 1 476 Child Behavior Checklist (CBCL), The Comprehensive Behavior Rat-
ing Scale for Children (CBRS)
Functional status 2 9.52 COOP/WONCA Charts, Sickness Impact Profile (SIP)
Sedation and agitation 2 952 Richmond Agitation-Sedation Scale (RASS)
Sleep quality 1 476 The Pittsburgh Sleep Quality Index (PSQI)
Functional capacity 1 4.76 Activities of Daily Living (ADLs)
Adherence 1 4.76 Modified Treatment Adherence Questionnaire
Days sick from school 1 4.76 An information form
Days absent from school 1 4.76 An information form
Service satisfaction indicators 7 3333
Family satisfaction 5 2381 The Family Satisfaction with Care in the Intensive Care Unit (FS-ICU),
Chinese Critical Care Family Satisfaction Survey (C-CCFSS), Client
Satisfaction Questionnaire (CSQ-8), Measure of Processes of Care
(MPOC), Newcastle Satisfaction with Nursing Scales (NSNS)
Patient Satisfaction 2 9.52 Patient Satisfaction Questionnaire
Education and knowledge indicators 3 14.29
Knowledge familiarity 2 9.52 Knowledge Scale
Risk perception 1 4.76 Empowerment Questionnaire
Family functioning 5 23.81
Impact of the illness 3 14.29 The Impact on Family Scale, COOP/WONCA Charts, Event Scale-
Revised (IES-R)
Caregiver burden 2 9.52 Zarit Care Questionnaires, The Caregiver Burden Scale (CBS)
Caregiving tasks performed 1 4.76 The Dutch Objective Burden Inventory (DOBI)
Family needs 1 4.76 Critical Care Family Needs Inventory (CCFNI)
Others 3 14.29
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Table 4 (continued)

Page 10 of 12

Indicators Number Percentage (%) Evaluation instruments
of cases
Unspecified symptoms and complications 3 14.29 Self-report and Medical Records, etc
Acceptability and feasibility of the intervention 1 4.76 The Treatment Acceptability and Preference Questionnaire (TAPQ)
Length of postoperative hospital stay 1 476 Medical Records

function requiring systematic integration into periopera-
tive FCC models to address the dissonance between tech-
nical safety and holistic recovery [42]. The timing and
context of FCC interventions were identified as critical
factors influencing outcomes [32]. Several studies dem-
onstrated that applying FCC during the recovery process
significantly enhances the self-efficacy and self-esteem of
family caregivers [13,24,32]. Among the studies reviewed
[14], measured outcome indicators three times or fewer
[8,13,14,21-24,26,29,31,32,34,36,37]. Given FCC’s poten-
tial for implementation during hospitalization and post-
discharge, more robust longitudinal studies are necessary
to validate its effectiveness. Furthermore, the scientific
foundation of FCC must be emphasized, as evidence-
based support is crucial for validating the effectiveness of
these practices.

Several studies in our review utilized FCC as an adjunc-
tive approach to manage symptoms such as delirium
and agitation, primarily through family visits [8,27,28].
Traditional approaches to managing ICU delirium have
relied on pharmacological interventions, but growing
evidence supports FCC as an effective non-pharmaco-
logical strategy [44]. Evidence from our review suggests
that FCC may reduce the need for sedative medications
and decrease the incidence of delirium, potentially attrib-
utable to its facilitation of family involvement and provi-
sion of emotional support, which contribute to a more
comforting and reassuring environment that may help
mitigate stress and agitation in patients [45]. In the ICU,
patients often perceive themselves as passive participants
in complex medical processes, whereas family caregiv-
ers play a vital role in communicating with medical staff,
providing information, and supporting patients. How-
ever, most studies in our review had small sample sizes,
which requires careful consideration of the findings. The
impact of FCC on medical outcomes, particularly high-
risk events such as delirium and infections, remains an
area of ongoing investigation.

A major concern is that current interventions pre-
dominantly rely on written materials and educational
programs. While these approaches are effective for dis-
seminating information, they may not fully meet the
practical needs of patients and families. More interac-
tive and personalized interventions could enhance fam-
ily engagement and improve the overall care experience.

One study employed artificial intelligence (AI) to simu-
late the voices of family members, creating audio mes-
sages tailored to each patient’s medical condition and
psychological needs [46]. Patients interacted with the
system using voice commands or alternative interfaces
suited to their physical and cognitive abilities, result-
ing in enhanced emotional well-being. This innovative
approach highlights the importance of integrating per-
sonalization and technology into FCC.

In the reviewed studies, anxiety was the most com-
monly used outcome indicator, followed by family sat-
isfaction. The variety of outcome indicators and the
differing measurement methods pose challenges for data
integration. While some evidence indicates improve-
ments in physical and psychological conditions, scale-
based surveys are often subject to subjective bias. Only a
limited number of studies used objective indicators, such
as LVEF and SpO2, to evaluate FCC’s clinical effective-
ness 24. This highlights the need for a more comprehen-
sive research approach in future studies, incorporating
a range of outcome measures across biopsychosocial
dimensions. Future studies should also include objective
physiological data, continuous monitoring, and tailored
support throughout the research process.

Limitations

This study systematically reviewed FCC in cardiac sur-
gery, focusing on research trends and key areas of inter-
est. We identified core characteristics and intervention
strategies, offering guidance for future research. How-
ever, several limitations should be acknowledged. First,
the broad scope and complex search strategies typical
of scoping reviews may have led to the omission of rel-
evant studies. Variability in terminology across cultural
and academic contexts may also introduce inconsisten-
cies in conceptualization and interpretation. Despite
strict adherence to PRISMA—-ScR guidelines and the reg-
istration of a predefined protocol to enhance rigor and
transparency, these challenges persist. Second, the heter-
ogeneity of measurement tools in FCC studies, including
subjective self-reports of varying reliability and limited
use of objective indicators (e.g., LVEF, SpO,), compli-
cates data synthesis and comparability. Future research
should adopt standardized, integrated measurement
approaches to enhance consistency and reliability. Third,
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the limited inclusion of qualitative research restricted the
depth of psychosocial and existential analysis, while reli-
ance on heterogeneous quantitative data may have intro-
duced interpretive bias. Future studies should prioritize
qualitative methodologies to capture nuanced patient
and caregiver perspectives and contextual factors influ-
encing FCC implementation and effectiveness. Fourth,
we limited our review to English and Chinese literature,
primarily due to constraints in time, language profi-
ciency, and resources. We acknowledge that a broader,
language-inclusive search might yield more comprehen-
sive results. Finally, we excluded certain publication types
due to concerns about clinical applicability, which may
have resulted in the omission of relevant research. Future
studies could address these gaps by refining search strat-
egies, expanding database coverage, removing language
restrictions, and considering a wider range of publication
types to uncover additional valuable insights.

Conclusions

We conducted a scoping review of existing literature
on FCC in cardiac surgery. Despite the large population
undergoing cardiac procedures, research in this area
remains limited. In the field of cardiac surgery, FCC can
advance through technology-driven service expansion,
optimization of standardized clinical practices, and cul-
turally adaptive, individualized interventions. In addi-
tion, policy-driven resource integration is essential to
supporting its effective implementation. The primary
objective is to transition from a disease-centered model
to one focused on the “family health ecosystem,” thereby
enhancing both patient recovery and family well-being.
To solidify the evidence base, future research should
focus on standardizing outcome measures, integrating
subjective and objective indicators, and exploring the
role of artificial intelligence in personalizing and improv-
ing FCC interventions.
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