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Abstract

Purpose: This study aimed to elucidate the impact of protocolized family support intervention on length of stay
(LOS) in the intensive care unit (ICU) through a systematic review and meta-analysis.

Methods: Medline, EMBASE, the Cochrane Central Register of Controlled Trials, and other web-based databases were
referenced since inception until November 26, 2018. We included randomized-controlled trials wherein protocolized
family support interventions were conducted for enhanced communication and shared medical decision-making.
LOS (in days) and mortality were evaluated using a random-effects model, and adjusted LOS was estimated using a
mixed-effects model.

Results: We included seven randomized-controlled trials with 3477 patients. Protocolized family support interven-
tions were found to significantly reduce the ICU LOS {mean difference = — 0.89 [95% confidence interval (Cl)=— 1.50
to —0.271} and hospital LOS [mean difference = —3.78 (95% Cl= — 5.26 to — 2.29)]; the results of the mixed-effect
model showed that they significantly reduced ICU LOS after adjusting for the therapeutic goal [mean differ-
ence=—1.30 (95% Cl=—2.35 to — 0.26)], methods of measurement [mean difference =—0.89 (95% Cl=—1.55 to
—0.22)], and timing of intervention [mean difference = — 1.05 (95% Cl=—2.05 to — 0.05)]. Similar results were found
after adjusting for patients’ disease severity [mean difference =—1.21 (95% Cl=—2.03 to — 0.39)] and the trim-and-fill
method [mean difference =—0.86 (95% Cl=— 1.44 to — 0.28)]. There was no difference in mortality rate in ICU and
hospital between the protocolized intervention and control groups.

Conclusions: Protocolized family support intervention for enhanced communication and shared decision-making
with the family reduced ICU LOS in critically ill patients without impacting mortality.
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Introduction
Various types of family support interventions for criti-
cally ill patients and their surrogates have been studied
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members, major professional guidelines have emphasized
the concept of “family-centered care” in an intensive
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care unit (ICU) and advocated a shared decision-making
approach [7, 8].

ICU length of stay (LOS) is a representative ICU index
and has been shown to be a responsive measure for com-
munication interventions in the ICU [9-11]. The previ-
ous studies have shown that patients with lengthy ICU
admissions were associated with high caregiver burdens
[12-14]. Moreover, the capacity strained by unnecessarily
prolonged ICU LOS can be perceived as a strong barrier
to patient- and family-centered care that disrupts routine
opportunities for clinicians to communicate with family
members [15, 16]. A lack of quality communication in
the ICU often leads to confusion among the family mem-
bers, which is associated with unrealistic expectations
and unnecessarily prolonged ICU stays [17]. On the other
hand, effective communication through well-organized
protocol-based family meetings enables the caregivers
to understand which intervention is being implemented,
overcome the fear arising from lack of information,
and cooperate with clinicians to make shared decisions
[18-20].

However, the effect of protocolized family support
intervention on ICU LOS has not been estimated in the
previous systematic reviews (SRs) and meta-analyses.
Only a few clinical trials and systematic reviews have
been found to evaluate ICU LOS as the primary outcome
[21, 22]. Our study focused more explicitly on protocol-
ized interventions and includes recent research [23-26].
We hypothesized that family support intervention with
well-established protocols can lead to reduced ICU LOS
by promoting effective communication between family
members and medical staff, and helping them reach an
agreement on good, timely decisions that are in the best
interests of the ICU patients.

Methods

Protocol and registration

The present study complied with the guidelines of Pre-
ferred Reporting Items for Systematic Reviews and
Meta-analyses (PRISMA) [27]. The review protocol was
registered in the International Prospective Register of
Systematic Reviews (PROSPERO, CRD42018117506).

Eligibility criteria

Studies that met the following inclusion criteria were
considered eligible: (1) one or more family members,
including surrogates and relatives, of a critically ill adult
were included, (2) the critically ill patient was at a high
risk of mortality, extended ventilation, or prolonged hos-
pitalization owing to medical complications in the ICU;
this criterion excluded the patients who were simply

Take-home message

Our meta-analysis found that protocolized family support interven-
tion for enhanced communication and shared decision-making
reduced ICU LOS without affecting mortality, even after adjusting
for disease severity. The benefits of protocolized family support
intervention were more evident in sensitivity analyses with comfort
care settings, post-intervention LOS, and proactive intervention.

admitted to ICU for close observation after surgery, (3)
the intervention was meant to help the patient’s family
and medical staff engage in shared decision-making, (4)
family support intervention was performed based on the
pre-established protocol, (5) an ICU LOS or hospital LOS
was clearly reported, and (6) the study design was a par-
allel-group randomized-controlled trial (RCT). Studies
based on families of pediatric patients and those in which
the compliance with the intervention was too low to be
evaluated were not included. Family was broadly defined
as individuals whom the patients wanted involved in
their care, regardless of biological or legal relations [28].

Information sources and search strategy

Medline, EMBASE, and the Cochrane Central Register
of Controlled Trials were referenced for potentially eli-
gible published or unpublished clinical studies (Search
date: November 26, 2018). The Peer Review of Elec-
tronic Search Strategies checklist was used to design the
search strategy [29]. Additional data sources included
the United States National Library of Medicine (www.
clinicaltrials.gov), the European Union Clinical Trials
Register (https://www.clinicaltrialsregister.eu), and con-
ference abstracts from the international congress of the
American Thoracic Society, British Thoracic Society, and
European Respiratory Society. Our search strategy was
complemented by manual searches for references cited
in recent articles, SRs, and meta-analyses. No restrictions
were applied on study period, ethnicity, or language. The
detailed search strategy is described in Supplementary
appendix 1.

Study selection

We selected pertinent studies based on the PRISMA flow
diagram [30]. After removing duplicate studies, two inde-
pendent reviewers (HWL and YKP) undertook a cali-
bration exercise with a sample of 200 randomly selected
studies and achieved over 95% agreement. All potentially
eligible studies were individually screened by the review-
ers for conducting a full-text review to assess whether they
met the eligibility criteria. Any conflicts or disagreements
regarding eligibility were resolved by referring to the origi-
nal articles and discussing them with a third reviewer (YJL).
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Data extraction and quality assessment

A standardized format was prepared [31]. HWL and YKP
extracted data on study characteristics (first author, pub-
lished year, and study design), baseline features of the
patients and their families (number of participants, age,
sex, ethnicity, and relationship), the patient’s therapeu-
tic goal (comfort care or curative care), types of family
support interventions (providing medical information
or emotional support), the timing of intervention (a
proactive intervention beginning since<72 h of ICU
admission or randomization), and the range of medical
staff involved. Two continuous variables (ICU LOS and
hospital LOS) and two dichotomous variables (number
of deceased patients in ICU and hospital) were used as
clinical outcomes. Data on ICU LOS were collected using
two different methods of measurement: post-interven-
tion LOS versus LOS at baseline. We extracted unad-
justed and adjusted LOS data in all studies, if they were
available.

The risk of bias (ROB) of eligible studies was assessed
using the Cochrane Collaboration’s tool for assessing
ROB for RCTs [32]. However, the results of the ROB
assessment were not used to exclude any individual study
from our analysis.

Outcomes

The primary outcome was ICU LOS in the intervention
and control groups. Secondary outcomes included hospi-
tal LOS and the all-cause mortality rate in the ICU and
hospital.

Data synthesis and analysis
Primary and secondary outcomes were analyzed using a
random-effects model, because heterogeneity regarding
study protocol and participants was detected in all the
included studies. A fixed-effects model was only used
as a sensitivity analysis to check if similar results were
yielded. LOS was presented as mean difference with 95%
confidence interval (CI) and mortality was presented as
odds ratio (OR) with 95% CI, in terms of summary sta-
tistics. If the mean and standard deviation (SD) were not
given, other values including the median and range, the
median and interquartile range (IQR) [33], and the mean
and p value (Chapter 7.3.3) [31] were converted to mean
and SD to obtain mean difference. Heterogeneity was sta-
tistically evaluated with I* statistics and Cochran’s Q test.
Subgroup analyses of ICU LOS were conducted to
determine how effect size and heterogeneity changed
according to the pre-defined variables (therapeutic goal,
method of measuring LOS, and timing of interven-
tion) using a random-effects model. Considering the
influence of these pre-defined variables on ICU LOS, a

meta-regression analysis was conducted using a mixed-
effect model. We also adjusted ICU LOS and hospital
LOS by predicted probability of mortality estimated by
disease severity with a mixed-effect model. Publication
bias was qualitatively assessed by funnel plot asymme-
try and quantitatively analyzed by Egger’s and Begg’s test
(Chapter 10.4.3.1) [31]. Funnel plot asymmetry was ana-
lyzed: if asymmetry was detected in the funnel plot, the
trim-and-fill method was used to calculate a corrected
OR by estimating the number of missing studies [34].

Effect size estimates with two-tailed significance of
P<0.05 were regarded statistically significant. All the
analyses were performed using Review Manager ver-
sion 5.3 (Copenhagen: The Nordic Cochrane Center, The
Cochrane Collaboration, 2014) and R version 3.4.0 sta-
tistical computing software (R Foundation for Statistical
Computing, Vienna, Austria) with the metafor package
[35].

Results

Study selection

A total of 6122 studies were identified after removal of
duplicates, and 106 potentially relevant articles were
retrieved for full-text review (Fig. 1). The final 7 RCTs
selected met the eligibility criteria and included 3477
patients [18, 21, 23-26, 36]. The reasons for excluding
the other 99 articles are summarized in Supplementary
appendix 2. ICU LOS and hospital LOS were reported
in seven and four RCTs, respectively. Inter-observer reli-
ability for study selection was high (x=0.92), which was
assessed with a sample of 300 randomly selected studies.

Characteristics of the included studies and participants
The characteristics are summarized in Table 1. Medical
information was provided to the patients’ family mem-
bers in seven RCTs, while emotional support was pro-
vided in five. Protocolized family support interventions
were implemented with clinicians in five, nurses in six,
and other facilitators in four RCTs. These interventions
were conducted in several countries: five in the United
States and two in France. Although eligibility criteria in
each study were heterogeneous, the included patients
can be summarized into five categories: deceased
patients (one RCT), patients at a high risk of mortality
(four RCTs), patients with prolonged mechanical ven-
tilation (one RCT), patients at a high risk of mechani-
cal ventilation (one RCT), and patients at a high risk of
prolonged hospitalization (one RCT).

The characteristics of the included patients are
described in Table 1. Mean age was about 66.2 years
and about 53.7% of them were male. In about 69.4% of
cases, women made medical decisions as a surrogate
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Fig. 1 PRISMA flowchart for the systematic review and meta-analysis

for families. Among family members, spouses had the
largest share (40.2%) in terms of decision-making, fol-
lowed by children (32%), parents (9.4%), and siblings
(11.4%). The disease severity was reported in five stud-
ies. Mean in-hospital mortality was 62.4%.

Risk-of-bias assessment within studies

The quality of eligible studies is described in Supplemen-
tary appendix 3. All seven RCTs had low ROB in random
sequence generation. Specific methodology for alloca-
tion concealment was described in four RCTs. One RCT
blinded medical personnel. Although description about
blinding of outcome assessment was not found in any
RCT, our primary and secondary outcomes were not
likely to be influenced by lack of blinding, because these
outcomes were objective findings. Low risk of attrition
bias and reporting bias was found in six RCTs. No addi-
tional sources of bias were found in any of the RCTs.

Intensive care unit length of stay

For 3,477 patients in seven RCTs, the estimated mean
difference of ICU LOS was —0.89 days (95% CI —1.50 to
—0.27) determined in a meta-analysis using a random-
effects model (Fig. 2). A fixed-effects model yielded the
same results. Significant heterogeneity was not detected
by either model (= 0%, P=0.62).

In a subgroup analysis by therapeutic goal, the benefit
of protocolized family support intervention was only
evident in comfort care settings [estimated mean dif-
ference=—1.26 (95% CI —2.21 to —0.31), P=0.009]
(Supplementary appendix 4). The pooled effect of
protocolized family support intervention was differ-
ently estimated according to method of measurement;
only post-intervention LOS showed significant results
[estimated mean difference=—0.89 (95% CI —1.55
to —0.22), P=0.009] (Supplementary appendix 5).
Results of a subgroup analysis by timing of intervention
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Table 1 Characteristics of the seven included RCTs

Schneiderman et al. [21] (2003) Patients at high risk of mortality

Lautrette et al. [18] (2007) Patients at high risk of mortality

Patients who died in the ICU or within
24 h of ICU discharge

Curtis et al. [36] (2011)

Carson et al. [25] (2016) Prolonged MV in ICU

Curtis et al. [24] (2016) Patients at high risk of mortality

Garrouste-Orgeas et al. [26] (2016)  Patients at high risk of prolonged MV

White et al. [23] (2018) Patients at high risk of mortality or

prolonged hospitalization

A general process model of ethics IE

A proactive communication strategy I E

Changes in clinicians by increasing |

Meetings where families receive infor- |, E

Proactive nurse participation in ICU N

Family support intervention delivered |, E
by an inter-professional ICU team
providing emotional support to

families and ensuring frequent clini-
cian—family communication

G N us
consultation

France
that consists of end-of-life family

conferences according to guidelines

knowledge, enhancing attitudes,
and modeling appropriate behaviors

mational and emotional support
from palliative care specialists

A facilitator to increase families’and I, E F us

clinicians'’self-efficacy expectations
about communication

family conferences

329° 67.5 536 NR NR NR

126 684 555 54 266 389
1079 711 56.2 59 306 44

256 575 48.5 51 29 285
168 537 64.3 51 29.5 29.1
99 68.9 576 584 373 337
1420 64.9 51.1 56.7 309 41.2

NR NR NR NR 1007
48.2 6.9 NR SAPSI1:61.5>  NR
NR NR NR NR 100°
225 9.6 7.1 APACHE II: 39.1
26.0
272 194 11.6 SOFA: 9.9 29.2
372 12.8 NR SAPSII:560  NR
325 8.2 12.1 Modified 332
SAPSII:
500

APACHE acute physiology and chronic health evaluation, C clinician, E providing emotional support, F facilitator other than clinician and nurse at bedside, / providing
medical information, ICU intensive care unit, MV mechanical ventilation, N nurse at bedside, NR not reported, RCT randomized-controlled trial, SAPS simplified acute

physiology score, SOFA sequential organ failure assessment, US United States

@ Data on LOS were only available in dead patients. In-hospital mortality rate in ITT patients was 60.3%

b Mean was estimated with median and interquartile range using a formula of Wan et al. [33]

¢ Eligible patients were those who died in an ICU or within 30 h of transfer to another hospital location

showed that only proactive (<72 h) intervention had
a significant effect on reducing LOS [estimated mean
difference =—1.07 (95% CI —2.12 to —0.02), P=0.05]
(Supplementary appendix 6). Significant heterogeneity
was not found in these subgroups.

In a sensitivity analysis adjusted by pre-defined vari-
ables using a mixed-effects model, protocolized family
support intervention significantly decreased ICU LOS
after adjustment by therapeutic goal [comfort care,
estimated mean difference=—1.30 (95% CI —2.35

to —0.26), P=0.01], method of measurement of LOS
[post-intervention, estimated mean difference = —0.89
(95% CI —1.55 to —0.22), P=0.01], and the timing of
intervention [proactive intervention, estimated mean
difference = —1.05 (95% CI —2.05 to — 0.05), P=0.04].
After adjusting for disease severity (predicted prob-
ability of mortality), a significantly reduced ICU LOS
was found in the group with protocolized intervention
[adjusted mean difference=—1.21 (95% CI —2.03 to
—0.39), P=0.004].
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Family support intervention Control

__Study or Subgroup Mean SD Total Mean SD Total Weight
Schneiderman 2003 6.42 6.89 173 7.86 1048 156 10.1%
Lautrette 2007 8.33 7.59 63 11.33 11.38 63 3.3%
Curtis 2011 5 6.3 514 6 123 565 28.6%
Garrouste-Orgeas 2016 1 8.02 49 9.67 8.82 50 3.4%
Curtis 2016 17.4 248 82 214 248 86 0.7%
Carson 2016 10 6.75 130 10.67 9 126 9.9%
White 2018 8.1 8.6 547 8.8 8.8 873 44.0%

Total (95% Cl) 1558
Heterogeneity: Tau? = 0.00; Chi? = 4.43, df = 6 (P = 0.62); I = 0%
Test for overall effect: Z = 2.82 (P = 0.005)

1919 100.0%

Fig. 2 Forest plot for intensive care unit length of stay

Mean Difference Mean Difference
1V, Random, 95% CI Year IV, R: 95% ClI

-1.44 [-3.38, 0.50] 2003 B

-3.00 [-6.38, 0.38] 2007 B

-1.00 [-2.15, 0.15] 2011 —

1.33[-1.99, 4.65] 2016 I I
-4.00 [-11.50, 3.50] 2016

-0.67 [-2.62, 1.28] 2016 -1

-0.70 [-1.63, 0.23] 2018 —
-0.89 [-1.50, -0.27] 2

-10 -5 0 5 10
Favours [Family support intervention] Favours [control]

Adjusted LOS could be extracted only in one study
[23]. In the sensitivity analysis including adjusted
LOS instead of unadjusted LOS, similar results were
obtained [estimated mean difference =—0.79 (95% CI
—1.23 to — 0.36), P<0.001].

Hospital length of stay

For 1,562 patients in four RCTs, the estimated mean dif-
ference of hospital LOS was — 3.78 days (95% CI —5.26 to
—2.29) in a meta-analysis using a random-effects model
(Fig. 3). A fixed-effects model yielded similar results
[estimated mean difference=—3.88 (95% CI —5.84 to
—1.91), P=<0.001]. Small heterogeneity was detected in
both models (?=31%, P=0.23). After adjusting for the
predicted probability of mortality, a significantly reduced
hospital LOS was found in the group with protocolized
intervention [adjusted mean difference =—5.24 (95% CI
—9.79 to —0.70), P=0.02].

Adjusted LOS was found only in one study [23]. In the
sensitivity analysis including adjusted LOS instead of
unadjusted LOS, results were also significant [estimated
mean difference=—3.54 (95% CI —5.36 to —1.72),
P<0.001].

Mortality in ICU and hospital

In two RCTs, the observed mortality rate in ICU was not
significantly different between the intervention group
and the control group [estimated OR=0.76 (95% CI
0.45-1.29)] (Supplementary appendix 7). In four RCTs,
the observed mortality rate in hospital also was not

significantly different between the two groups [estimated
OR=1.13 (95% CI 0.85-1.49)] (Supplementary appen-
dix 8). Significant heterogeneity was not detected in both
meta-analyses.

Publication bias

The results of funnel plots supported by Egger’s and
Begg’s tests indicate no publication bias for ICU LOS
and hospital LOS (Fig. 4). The adjusted mean difference
for ICU LOS by the trim-and-fill method showed simi-
lar results [estimated mean difference=—0.86 (95% CI
—1.44 to —0.28), P=0.004]. No adjustment for publica-
tion bias was needed for the analysis of hospital LOS.

Discussion

Our SR and meta-analysis focused on the effect of pro-
tocolized family support interventions on reducing
ICU LOS and hospital LOS in critically ill patients. We
found that such interventions significantly decreased
ICU LOS by a mean of about 1 day and hospital LOS by
that of about 4 days. Subgroup and sensitivity analyses
showed that these interventions were beneficial in com-
fort care settings, post-intervention LOS, and proactive
intervention. Even after adjusting for patients’ disease
severity and the trim-and-fill method, the effect was sim-
ilar. There was no significant difference in mortality rate
between the intervention and control groups. Protocol-
ized family support interventions may decrease ICU LOS
by reducing the potentially inappropriate life-sustaining
treatments for patients requiring comfort care, while not

Family support intervention Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD_Total Weight IV, Fixed, 95% CI Year IV, Fixed, 95% CI
Schneiderman 2003 8.66 9.39 173 1162 16.36 156 25.9% -2.96[-5.88,-0.04] 2003 =
Curtis 2016 241 16.4 82 326 164 86 9.0% -8.50 [-13.46, -3.54] 2016
Carson 2016 22.67 18.74 130 24.67 2025 126 9.7% -2.00[-6.78,2.78] 2016
White 2018 11.8 13.1 308 155 155 501 555% -3.70[-5.70,-1.70] 2018 =
Total (95% Cl) 693 869 100.0% -3.78 [-5.26, -2.29] -
Heterogeneity: Chi? = 4.32, df = 3 (P = 0.23); 2= 31% " 1’0 5 0 5 1’0
Test for overall effect: Z = 4.98 (P < 0.00001) Favours [Family support intervention] Favours [control]
Fig. 3 Forest plot for hospital length of stay
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increasing mortality by hindering the discontinuance of
lifesaving treatments for patients who could survive.

One of the most reasonable and efficient goals of
ICU care is decreasing ICU LOS [17], when medically
appropriate, as well as to improve the quality of care,
reduce medical cost [37], and efficiently use limited ICU
resources [38]. However, in most previous RCTs about
the effect of family support intervention, the primary
measured outcome was the family members’ psychologi-
cal symptoms (post-traumatic stress disorder, depression,
and anxiety) [18, 23-26] or satisfaction with ICU care
[36]. In one SR, LOS was qualitatively evaluated in indi-
vidual-level studies, and a pooled effect of family support
intervention was not estimated [1]. Another meta-analy-
sis similarly showed that family-centered care interven-
tion may decrease ICU LOS by about one day [2]. The
previous SRs reported descriptive information about
LOS reductions by palliative ICU care in several studies
[3, 39]. Our study, on the other hand, focused on pre-
established protocol-based family support interventions
using rigorous inclusion criteria to include high-quality
RCTs. In addition, the sensitivity analysis of the present
study elucidates specific medical settings in which a more
obvious effect of protocolized family support interven-
tion is derived.

Among the various types of family support interven-
tions [1-3, 39], there are reasons to analyze interven-
tions for well-organized protocol-based interventions in
our study. To achieve efficient communication between
family members and medical staff and make appropri-
ate timely decisions, there should be well-organized
protocols containing detailed key components as fol-
lows: establishing a trusting partnership with empathetic
attitudes and emotional support, assessing patient’s or

family’s situation and preference, reviewing prognosis
and treatment options, being realistic and empathetic,
and frequently asking family members if they have any
questions about the current status, medical decisions,
and prognosis [7, 18, 40]. Based on pre-established pro-
tocols with these items, medical staff can prepare family
meetings without inadvertently missing out on impor-
tant information points or key questions and maintain
an appropriate and consistent quality of interventions.
In fact, some RCTs showed that protocolized family
support intervention was associated with lower psycho-
logical symptoms in family members [18, 24] and higher
family ratings of quality of communication and patient-
centeredness of care [23]. On the other hand, interven-
tions that merely involve sharing educational materials or
leaflets without any direct communication or conduct-
ing family meetings without a unified protocol are likely
to be ineffective, and shared decision-making may be
unsatisfactory.

In our study, protocolized family support interventions
were found to significantly reduce ICU LOS especially in
comfort care settings. The mean difference of LOS can be
an indicator for withdrawal of futile life support through
effective shared decision-making [41]. Family members
of ICU patients with impaired consciousness often find
themselves in distress while making important decisions,
because these decisions include complicated and poten-
tially distressing issues, such as the dilemma between
their duty to preserve the patient’s life and the patient’s
right to a dignified death [42]. Effective and high-quality
communication between family members and medical
staff could help family members to make timely appro-
priate decisions related to this issue [43], and earlier
withdrawal of potentially inappropriate life support is

A LOS in ICU
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associated with reduced length of stay and increased
family member satisfaction in ICU [23, 44]. Therefore,
our study suggests setting up treatment goals for care in
a timely manner through well-organized family meetings,
especially in the setting of comfort care, which could pre-
vent inappropriate use of potentially futile treatments [1]
and improve patient- and family-centered outcomes.

There have been conflicting results about the ben-
efit of proactive communication with family members
in the ICU. The previous studies reported that the early
integration of family communication was associated
with a higher quality of death as rated by family mem-
bers [45] and reduced ICU LOS [11, 46]. On the other
hand, Garrouste-Orgeas’s study showed that LOS did
not reduce after the proactive participation of a nurse in
family conferences [26]. In that study, a nurse facilitated
mutual understanding between medical staftf and family
members, but played a limited role in family conferences.
In our study, sensitivity analysis by timing of interven-
tion showed that reduction in ICU LOS was only found
in proactive intervention, which supports the American
College of Critical Care Medicine guideline that recom-
mends holding a family meeting with a multi-profes-
sional ICU team within 24—48 h of ICU admission [7].
Proactive intervention with empathetic attitudes would
help clinicians develop an intimate relationship with the
families earlier, leading to an early consensus to avoid
delayed decisions of essential treatment and potentially
futile treatments in a timely manner.

Methodological variabilities were found in each pro-
tocol of trials. The first is the frequency of family inter-
ventions. Additional family meetings could be held
according to the patient’s request or medical need with-
out prescribed rules. The number of family meetings was
not fully reported in all included RCTs. It was unclear
whether there was a difference in the actual number
of meetings for each protocol or how such a difference
would affect the results. The second is the purpose of the
communication with family. While there were studies in
which protocols were written to focus on emotional sup-
port [23, 25], other studies focused on providing medi-
cal information to family members [26, 36]. However,
providing emotional support and medical information
cannot be performed separately, and in most cases, the
two would be conducted together. The third is the degree
of medical staff’s involvement. Clinicians usually play
a major role in family conferences to make shared deci-
sions. However, two studies were centered on the role of
nurse or facilitator [24, 26]. Considering that the nurse
and facilitator could help the family conference pro-
ceed smoothly and effectively, most medical staff needs
to be involved in efforts for better communication with
patient’s family.

This study has its limitations. First, although rigor-
ous eligibility criteria were applied in our systematic
review and meta-analysis, the characteristics of pro-
tocolized family support interventions were varied in
detailed implementations. Some studies seemed to have
different objectives for family support intervention. For
example, Schneiderman et al’s study [21] involved a trial
of ethical consultation and Curtis et al’s [36] involved a
trial of quality improvement of communication. Despite
this major concern about heterogeneity, the reason for
pooling these studies was to determine if using pre-
established protocols can be an important factor for
successful family support intervention. In fact, all the
included studies were under a common umbrella in that
family support interventions were conducted according
to pre-established protocol. Second, we did not con-
trol for all the variables that affect LOS reduction in
ICU or hospital. However, it is unlikely that other vari-
ables had a significant impact on LOS when considering
the effective randomization in individual RCTs. After
adjusting for predicted probability of mortality, we still
obtained significant reduction in ICU LOS or hospi-
tal LOS. Third, unblinded medical staff might affect
the discharge decision. Owing to the nature of inter-
vention, performance bias is likely. Only Carson et al.
[25] described about blinding of study staff to group
assignment.

In conclusion, ICU LOS significantly reduced without
impacting mortality after implementation of protocolized
family support intervention for shared decision-making.
The benefits of the intervention were more evident when
conducted proactively or in the context of comfort care
or high risk of death.
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