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Abstract
Aim: This study aimed to determine whether family-centred care (FCC) intervention 
reduces the ICU delirium prevalence.
Design: A systematic review and meta-analysis.
Methods: The databases, including PubMed, Cochrane Central Register of Controlled 
Trials, Web of Science, CINAHL Complete, China National Knowledge Infrastructure 
(CNKI), China Biology Medicine disc (CBMdisc), WANFANG Data and VIP Information, 
were systematically searched up to 30 November 2021. The search term includes 
keywords related to intensive care units, delirium and family-centred care. Meta-
analyses were performed and presented by risk ratio (RR), mean difference (MD) and 
corresponding 95% confidence intervals (CIs).
Results: The meta-analysis results showed that compared with the usual care, FCC 
intervention has positive effects on reducing ICU delirium prevalence [RR = 0.54, 95% 
CIs (0.36, 0.81), p < .05]. However, no effect was observed on ICU stays, mechanical 
ventilation duration and ICU-acquired infection between the two groups.
Conclusions: Family-centred care is an effective intervention to reduce the ICU de-
lirium prevalence. But the result should be treated cautiously as the high levels of het-
erogeneity, further high-quality studies are required to determine the effectiveness 
of FCC intervention in the ICU setting.
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1  |  INTRODUC TION

Delirium is defined as a neuropsychiatric disorder, which is marked 
by a fluctuating level of consciousness with impairment of attention 
and cognition, and disturbed sleep–wake cycles (Maldonado, 2017; 
Pandharipande et  al.,  2017). It should be stressed that intensive 
care unit (ICU) delirium is a vital issue as its incidence ranges from 
32% to 87% (Kotfis et  al.,  2018; Krewulak et  al.,  2018). For pa-
tients, it can result in an increased risk of mortality, infection and 
readmissions; prolong hospital stay; and increase the cost of hos-
pitalization, further aggravating the associated medical and social 
burdens (Kalabalik et  al.,  2014; Vasilevskis et  al.,  2018). Family 
members are also greatly affected by patients’ delirium with 75% 
suffering from anxiety (Partridge et al., 2013; Racine et al., 2019). 
Recently, the use of non-pharmacological interventions has been 
recommended by guidelines (Devlin et al., 2018) and gained con-
siderable attention.

Family-centred care (FCC) is a non-pharmacological intervention 
emphasizing partnership between family members and medical staff 
(Isaacs, 2020; O'Connor et al., 2019), in which medical staff needs to 
establish a cooperative relationship with family members, share in-
formation and support them to participate in patient's care activities 
(Park et al., 2018). It acknowledges the essential contribution that 
family members often make by acting as patients’ representatives. 
Family-centred care guidelines (Davidson et al., 2017) recommend 
more family support and company for ICU patients, however, con-
flicting evidence of an FCC intervention effect on delirium (Black 
et al., 2011; McKenzie & Joy, 2020; Rosa et al., 2019). To date, only 
one systematic review has been published on the effectiveness of 
FCC on delirium, of which only two articles focused on ICU patients, 
and a meta-analysis was not performed. Therefore, it is well war-
ranted to conduct a systematic review to explore the efficacy of FCC 
intervention to reduce ICU delirium.

2  |  METHODS

The present systematic review and meta-analysis complied with 
the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines and was registered on PROSPERO 
(CRD42020223386).

2.1  |  Search strategy

We searched the following electronic databases: PubMed, 
Cochrane Central Register of Controlled Trials, Web of Science, 
CINAHL Complete, China National Knowledge Infrastructure 
(CNKI), China Biology Medicine disc (CBMdisc), WANFANG Data 
and VIP Information. The retrieval strategy uses a combination 
of subject words and free words. Search terms for English elec-
tronic databases were as follows: (Intensive Care Units[MeSH] OR 
Critical illness OR Critical Care OR Intensive Care OR critical* ill*) 

AND (delirium[MeSH] OR deliri* OR acute confusion* OR acute 
organic psychosyndrome OR acute brain syndrome OR metabolic 
encephalopathy OR acute psycho-organic syndrome OR clouded 
state OR clouding of consciousness OR exogenous psychosis) AND 
(family-centered OR family-centered OR partner* OR participat* 
OR presence OR involv* OR decision* OR communicat* OR ne-
gotiat* OR collaborat* OR visit*) AND (intervention OR program 
OR nursing OR treat* OR manage* OR protocol* OR prevent* OR 
reduc*). The final search was conducted on 30 November 2021. 
Hand searching of the literature references was also used during 
the same period.

2.2  |  Inclusion and exclusion criteria

The inclusion criteria were formulated based on the PICOS (popula-
tion, intervention, comparison, outcome and study design) frame-
work. Participants (P): ICU patients at least 18 years old; Intervention 
(I): used FCC intervention in the experimental group. In this review, 
FCC intervention was defined as family members’ involvement in 
any of the following tasks (McKenzie & Joy, 2020): reorienting the 
patient; completing sensory checks; cognitive stimulation; reminisc-
ing; and completing environmental changes. Comparison (C): in-
volved a comparison with no intervention or usual care; Outcomes 
(O): Studies resulted in the assessment of one or more of the follow-
ing outcomes—the delirium prevalence (primary endpoint); delirium 
duration; mechanical ventilation duration; length of ICU stay; ICU-
acquired infection; and family satisfaction, anxiety and depression; 
Study design(S): randomized controlled trials (RCTs) or quasi-RCTs. 
Languages were restricted to English and Chinese. Exclusion criteria: 
(1) the full text cannot be obtained after contacting the original au-
thors; (2) literature reviews, meta-analyses, case reports or meeting 
abstracts without original data.

2.3  |  Data extraction and study quality

All identified studies were inputted into EndNote software version 
X8. Two researchers independently screened the retrieved litera-
ture based on the inclusion and exclusion criteria, assessed meth-
odological quality and extracted the data. Any disagreements were 
resolved by discussion with help of a third expert when needed. 
We extracted the following literature data: title, first author, year 
of publication, country, study design, study setting, study par-
ticipants, intervention details, diagnostic methods of delirium and 
outcomes. The quality of the included study in our meta-analysis 
was evaluated according to Cochrane 5.1.0 (Higgins et al., 2011). It 
includes seven aspects, and each one is divided into three levels: 
low, unclear or high risk of bias. Then, the trials were categorized 
as ‘A’ (all the items had a low risk of bias), ‘B’ (at least one item had 
an unclear risk of bias) or ‘C’ (at least one item had a high risk of 
bias). Any discrepancy concerning quality assessment was settled 
through a discussion.
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2.4  |  Statistical analysis

The meta-analysis was conducted using RevMan5.3, and p  <  .05 
was considered statistically significant. The inverse variance method 
with the mean difference (MD) and 95% confidence intervals (CI) as 
the measure of an effect estimate was used for continuous variables, 
whereas the Mantel–Haenszel method with risk ratio (RR) with 95% 
CIs was employed for dichotomous variables. Before the combined 
data were analysed by meta-analysis, the heterogeneity of each 
group was tested. When no obvious heterogeneity exists (p >  .10, 
I2 < 50%), a fixed-effect model was used. If heterogeneity was de-
tected (p ≤ .01, I2 ≥ 50%), a random-effects model was adopted. If 
it is not available to conduct a meta-analysis, we only described the 
data. In addition, exploratory analyses including subgroup analyses 
and sensitivity analyses may be performed for the primary outcome 
to attempt to explain any substantial heterogeneity. Furthermore, 
publication bias was measured using a funnel plot.

3  |  RESULTS

3.1  |  Study selection

We identified a total of 3416 records from electronic searching and 
no additional articles were located as a result of hand searching. 
After removing duplicates (n = 1029), 2387 studies were reviewed 
in phase one screening and 2232 articles were deemed ineligible for 
inclusion by screening the titles and abstracts. Then, we assessed 
155 full-text articles at the eligibility phase. The systematic review 
and meta-analysis were finally included seven studies published in 

2010–2021. The flowchart of the study selection process is depicted 
in Figure 1.

3.2  |  Study characteristics

The study characteristics of the included studies are presented in 
Table 1. Among the included studies, three studies were RCTs and 
four were quasi-RCTs. The total sample size of included studies was 
2662 (range 61–1685), of which 1342 (50.4%) patients were as-
signed to the FCC group, 1320 (49.6%) patients to the control group. 
Most studies used multi-component intervention, and two studies 
(Black et al., 2011; Rosa et al., 2019) used single-component inter-
vention. The techniques used for screening for delirium were the 
confusion assessment method for the intensive care unit (CAM-ICU) 
(Eghbali-Babadi et al., 2017; Mitchell et al., 2017; Rosa et al., 2019; 
Gan Xiaoqing et al., 2017; Xueping. et al., 2021) and the intensive 
care delirium screening checklist (ICDSC) (Black et al., 2011; Hong 
et al., 2015).

3.3  |  Study quality

Three studies were rated ‘B’, and four rated ‘C’, which suggests a 
high risk of bias. Among them, three studies had a high risk of ran-
dom sequence generation, and two reported allocation conceal-
ment. In most studies, patients or researchers were not blinded 
because of the nature of the intervention considered in the present 
review. The quality of the included studies is shown in Figures 2 
and 3.

F I G U R E  1  Flow diagram of the study 
selection
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3.4  |  Study outcomes

3.4.1  |  Delirium

All included studies reported delirium prevalence as an outcome 
measure. According to the results of the heterogeneity test, there 
was statistically significant heterogeneity among the studies 
(I2 = 87%, p < .001). Therefore, a random-effect model was used to 
compare the effect value. Figure 4a demonstrates that the delirium 
prevalence in the FCC group was statistically significantly lower than 
in the control group [RR = 0.54, 95% CIs (0.36, 0.81), p = .003]. To 
explore the sources of heterogeneity, subgroup analyses for delirium 
prevalence were conducted by the FCC component, study design 
and region as shown in Table 2. When subgroups were stratified by 
FCC component, we found a significant effect of multi-component 
subgroup [RR = 0.50, 95% CIs (0.30, 0.81), p = .005]. However, there 
were no significant differences in the single-component subgroup. 
After sensitivity analyses, more concentrated results were ob-
tained in the multi-component subgroup, changing from [RR = 0.50, 
95% CIs (0.30, 0.81), p =  .005] to [RR = 0.39, 95% CIs (0.30, 0.51), 
p < .001]. When the different study design was considered, summary 
effects were only statistically significant in the quasi-RCTs subgroup 
[RR = 0.41, 95% CIs (0.32, 0.51), p < .001], whereas no significance 
was found in the RCTs subgroup. After sensitivity analysis, the quasi-
RCTs [RR = 0.46, 95% CIs (0.36, 0.58), p < .001] subgroup was effec-
tive and was slightly different. In terms of regions, FCC intervention 
has a significant effect in the China subgroup [RR = 0.40, 95% CIs 
(0.29, 0.56), p < .001], but not in the other country subgroup. After 
sensitivity analysis, more concentrated results were obtained in the 
China subgroup [RR = 0.48, 95% CIs (0.35, 0.66), p < .001]. The sen-
sitivity analysis is shown in Table 3.

Only one study (Mitchell et al., 2017) reported delirium duration, 
and therefore, a meta-analysis could not be performed. It showed 
that the average number of delirium duration in the FCC interven-
tion group and usual care group was 1 day, and the difference was 
not statistically significant (p > .05).

3.4.2  |  Length of ICU stay

The length of ICU stay was reported in three studies (Black 
et al., 2011; Gan Xiaoqing et al., 2017; Rosa et al., 2019; Xueping. 
et al., 2021). A heterogeneity test showed that there was significant 
heterogeneity across studies (I2 = 98%, p < .001). The random-effect 
model was used to consolidate the effect value; the result shows that 
the length of ICU stay was not significantly different between the 
two groups [MD = −1.81, 95% CIs (−4.06, 0.44), p = .110) (Figure 4b).

3.4.3  |  Mechanical ventilation duration

Two studies (Gan Rosa et  al.,  2019; Xiaoqing et  al.,  2017) pro-
vided data on the duration of mechanical ventilation. We found no 

evidence of a beneficial effect of FCC intervention on mechanical 
ventilation duration [MD = −1.30, 95% CIs (−3.67, 1.07), p =  .280)] 
(Figure 4c).

3.4.4  |  ICU-acquired infection

Two studies (Rosa et al., 2019; Xueping. et al., 2021) reported data on 
the ICU-acquired infection prevalence, and the result reveals no sta-
tistically significant differences between the two groups [RR = 0.76, 
95% CIs (0.50, 1.17), p = .200)] (Figure 4d).

3.4.5  |  Family satisfaction

Two studies (Rosa et al., 2019; Xueping. et al., 2021) evaluated the 
effect of FCC intervention on family satisfaction. Between them, 
one study (Rosa et al., 2019) used the critical care family needs in-
ventory (CCFNI) to assess within the first 7 days of patient discharge 
from the ICU and the other (Xueping. et al., 2021) used the Chinese 
critical care family satisfaction survey (C-CCFSS) to assess within the 
first 14  days of patient discharge from the ICU. The data of each 
study are described in different ways, so descriptive analysis is used. 
Both studies showed that FCC intervention could significantly im-
prove the satisfaction score of family members (p < .05).

3.4.6  |  Family anxiety and depression

One study (Rosa et al., 2019) evaluated the effect of FCC interven-
tion on family anxiety and depression using the hospital anxiety and 
depression scale (HADS) when the patient was discharged from the 
ICU for the first 7 days. The results showed that compared to the 
usual care, FCC intervention could relieve the depression and anxi-
ety symptoms of family members (p < .05).

3.5  |  Publication bias

The funnel plot of delirium was visually symmetric, which showed no 
significant publication risk bias (see Figure 5). Most of the included 
studies focused on the top of the funnel, which further demon-
strated that this review is credible.

4  |  DISCUSSION

In recent years, increasing attention has been paid to FCC inter-
vention in the ICU setting, but its effect on ICU delirium preva-
lence has not been confirmed. Our study finds that compared to 
the usual care, FCC intervention has positive effects on reduc-
ing delirium prevalence, especially in multi-component inter-
vention, which was consistent with the results of McKenzie & 
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Joy, (2020); and it may ease depression and anxiety symptoms of 
family members and improve their satisfaction; however, no effect 
was observed on ICU days, mechanical ventilation duration and 
ICU-acquired infection between the two groups. This systematic 
review provides a reference for the medical staff regarding the 
effectiveness of FCC intervention on ICU patients; however, the 
results should be treated cautiously as the difference in interven-
tion measures of each study.

Previous studies have suggested that fear of the ICU setting is a 
primary determinant of ICU delirium (Madrid-Navarro et al., 2015), 
and ICU patients without family visits have more than a threefold 
increased risk of delirium (Van Rompaey et al., 2009). The unfamiliar 
ICU setting, the noisy equipment and instruments, as well as patients’ 
suspicions about the disease readily cause psychological stress to 
patients, for example, fear or tension. Considering ICU-acquired 
infection, disorganization of care and medical workload, most ICUs 
still adopt a strict visiting system (Garrouste-Orgeas et al., 2016b; 
Nassar Junior et al., 2018). Patients are highly vulnerable to separa-
tion anxiety due to less support provided by family members, and it 
can contribute to delirium (Baron et al., 2015). Family involvement 
now has been widely applied in delirium management bundles (Balas 
et al., 2016), which is an effective social support system and plays a 
major role in the treatment of ICU patients.

Our findings suggest that FCC intervention has positive effects 
on reducing ICU delirium prevalence. The majority of included stud-
ies increased family visiting time or controlled the visiting times 
flexibly (Eghbali-Babadi et  al.,  2017; Gan Xiaoqing et  al.,  2017; 
Rosa et  al.,  2019), which can engage ICU patients with their fam-
ily members longer time, enable them to fully feel the support of 
relatives and friends and facilitate adaptation to environmental 
changes (Garrouste-Orgeas et  al.,  2016a; Yakubu et  al.,  2019). In 
addition, the targeted training, memory induction and avoidance of 
sensory deprivation provided by family members (Eghbali-Babadi 
et al., 2017; Mitchell et al., 2017) may improve patients’ perception 
of the environment, relieve fear and alleviate tension and anxiety 
(Piao et  al.,  2018). Only one study (Mitchell et  al.,  2017) reported 
the outcome of delirium duration, and it is still unclear whether the 
participation of family members will directly affect it; future stud-
ies are needed to further explore this matter. Despite the existence 
of advocacy, there are still challenges in the uptake and adoption 
of FCC practices in adult critical care, including high-demand daily 
jobs, healthcare provider beliefs, organizational culture etc. (Thirsk 
et al., 2021). As such, FCC interventions need to be more rigorously 
designed, for better clinical practices. We found FCC intervention 
did not have positive effects on ICU days and mechanical ventilation 
duration, the reason maybe lies in the single interventions in the in-
cluded studies did not sufficient for these outcomes.

The current study also reveals that FCC intervention has a 
beneficial effect on relieving families’ anxiety and depression 

F I G U R E  2  Risk of bias graph: A review 
of authors’ judgements regarding each 
risk of bias item presented as percentages 
across all included studies

F I G U R E  3  Risk of bias summary: A review of authors’ 
judgements regarding each risk of bias item for each included study
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symptoms and improving their satisfaction scores, and the re-
sult was in line with the finding of a previous study (Goldfarb 
et  al.,  2017). But the present result was descriptive and should 
be viewed with caution. While patients experience physiolog-
ical crises, family members may be in a state of psychological 
crisis. Previous studies pointed out that the ICU setting may 
contribute to family emotional distress negative emotional dis-
tress from lack of information, uncertainty, and lack of support 

for joint decision-making (Roze des Ordons et al., 2020; Schmitt 
et  al., 2019; Wong et  al., 2019a). Frequent communication gen-
erates a better family understanding of the healthcare process 
and families can receive timely and accurate information, thus 
meeting their information needs and effectively participating 
in decision-making (Hönig & Gündel,  2016). In addition, it pro-
motes family participation in the living care of patients, rela-
tives may feel a sense of usefulness  and  self-worth since they 

F I G U R E  4  Forrest plots of the effect of family-centred care on ICU patients; (a) delirium prevalence; (b) length of ICU stay; (c) mechanical 
ventilation duration; (d) ICU-acquired infection

(a) Delirium prevalence 

(b) Length of ICU stay 

(c) Mechanical ventilation duration  

(d) ICU-acquired infection  
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contribute to patients’ rehabilitation process (Kang et al., 2020; 
Wong et  al.,  2019b; Yakubu et  al.,  2019). Thus, medical staff 
should raise awareness of the important role of family members 
in patients’ rehabilitation process.

5  |  LIMITATIONS

This systematic review has several limitations. First, this review included 
only English and Chinese studies, potentially introducing language 

TA B L E  2  Subgroup analysis on effects of FCC intervention on delirium prevalence

Categories No. of studies No. of patients

Pooled RR (95% CI) Heterogeneity

Random p-Value I² (%) p-Value

FCC component

Single-component 2 1814 0.64 (0.29, 1.40) 0.260 93 <0.001

Multi-component 5 848 0.50 (0.30, 0.81) 0.005 80 <0.001

Study design

RCTs 3 1805 0.90 (0.65, 1.24) 0.500 42 0.180

Quasi-RCTs 4 857 0.41 (0.32, 0.51) <0.001 18 0.300

Region

China 3 719 0.40 (0.29, 0.56) <0.001 43 0.170

Other countries 4 1943 0.68 (0.42, 1.11) 0.120 84 <0.001

Abbreviations: CI, confidence interval; FCC, Family-centred Care; RR, risk ratio. Bold values are statistically significant.

TA B L E  3  Sensitivity analysis on effects of FCC intervention on delirium prevalence

Outcome

Before sensitivity analysis

Remove study

After sensitivity analysis

Effect estimate p I2 (%) Effect estimate p I2 (%)

Delirium prevalence 0.54 (0.36, 0.81) 0.003 87 Mitchell et al., (2017); Rosa 
et al., (2019)

0.40 (0.33, 0.49) <0.001 0

FCC component

Multi-component 0.50 (0.30, 0.81) 0.005 80 Mitchell et al., (2017) 0.39 (0.30, 0.51) <0.001 16

Study design

Quasi-RCTs 0.41 (0.32, 0.51) <0.001 18 Gan Xiaoqing et al., (2017) 0.46 (0.36, 0.58) <0.001 0

Region

China 0.40 (0.29, 0.56) <0.001 43 Gan Xiaoqing et al., (2017) 0.48 (0.35, 0.66) <0.001 0

Abbreviations: CI, confidence interval; FCC, Family-centred care; RR, risk ratio.

F I G U R E  5  Funnel plot obtained using 
data from seven trials comparing the 
delirium in ICU prevalence patients
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biases. The terms we used in the search strategy may have been insuf-
ficient to contain all the relevant interventions, and the number of in-
cluded studies was somewhat small (only seven articles). Second, there 
was high-level heterogeneity among  the  included studies which may 
come from the difference in FCC component, region or duration of in-
tervention. Thirdly, the adverse outcome only included ICU-acquired 
infection; other adverse outcomes, for example, mortality or unplanned 
extubation, were not included in this review, which limits its use in clini-
cal practice to some extent. Finally, some of the literature included in 
this study is of low quality because of its design, limiting the strength of 
the conclusions. Therefore, the results in this study should be general-
ized with caution and are necessary to implement high-quality studies 
with rigorous methods to be confirmed further.

6  |  CONCLUSION

In conclusion, FCC as a non-pharmacological intervention has posi-
tive effects on reducing ICU delirium prevalence, but the results 
should be treated cautiously as the quality of the studies was low. In 
the future, a large sample size and high-quality studies are required 
to verify the outcomes of this meta-analysis, and then provide an 
early basis for the clinical intervention of delirium.
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