
1628     www.ccmjournal.org November 2022 • Volume 50 • Number 11

DOI: 10.1097/CCM.0000000000005657

*See also p. 1683.

Copyright © 2022 The Author(s). 
Published by Wolters Kluwer Health, 
Inc. on behalf of the Society of Critical 
Care Medicine and Wolters Kluwer 
Health, Inc. This is an open-access 
article distributed under the terms of 
the Creative Commons Attribution-
Non Commercial-No Derivatives 
License 4.0 (CCBY-NC-ND), where 
it is permissible to download and 
share the work provided it is properly 
cited. The work cannot be changed 
in any way or used commercially 
without permission from the journal.

OBJECTIVE: To assess the effect of family presence on the prevalence and  
duration of delirium in adults admitted to an ICU.

DESIGN: Retrospective cohort study.

SETTING: Medical-surgical ICUs in Alberta, AB, Canada.

PATIENTS: A population of 25,537 unique patients admitted at least once to an 
Alberta ICU.

METHODS: We obtained electronic health records of consecutive adults (≥ 18 
yr) admitted to one of 14 medical-surgical ICU in Alberta, Canada, from January 1, 
2014, to December 30, 2018. Family presence was quantified using a validated 
algorithm and categorized as: 1) physical presence in ICU, 2) telephone call only, 
and 3) no presence (reference group). Delirium was measured using the Intensive 
Care Delirium Screening Checklist (ICDSC) and defined as an ICDSC greater 
than or equal to 4. Multivariable mixed-effects logistic and linear regression were 
used to evaluate the association between family presence and prevalence (binary) 
and duration (d) of delirium, respectively.

INTERVENTIONS: None.

MEASUREMENTS AND MAIN RESULTS: The association between family 
presence and delirium prevalence differed according to admission type and ad-
mission Glasgow Coma Scale (GCS). Among medical and emergency surgical 
patients irrespective of admission GCS, physical presence of family was not sig-
nificantly associated with the prevalence of delirium. In elective surgical patients, 
physical presence of family was associated with decreased prevalence of delirium 
in patients with intact Glasgow Coma Scale (GCS = 15; adjusted odds ratio, 
0.60; 95% CI, 0.39–0.97; p = 0.02). Physical presence of family (adjusted mean 
difference [AMD] –1.87 d; 95% CI, –2.01 to –1.81; p < 0.001) and telephone 
calls (AMD –1.41 d; 95% CI, –1.52 to –1.31; p < 0.001) were associated with 
decreased duration of delirium in all patients.

CONCLUSIONS: The effects of family presence on delirium are complex and 
dependent on type of visitation, reason for ICU admission, and brain function on 
ICU admission.

KEY WORDS: critical care; delirium; intensive care units; retrospective studies; 
visitors to patients

BACKGROUND

The ICU provides health services to patients with complex and critical condi-
tions (1). Delirium, an acutely disturbed state of consciousness, characterized 
by sudden onset or fluctuating course, inattention, and disorganized thinking 
(2), impacts up to 50% of critically ill patients (3), Delirium may lead to worse 
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patient and health system outcomes, such as increased 
risk of long-term cognitive impairment, mental health 
problems (e.g., anxiety), higher risk of mortality, and 
higher healthcare costs (3–7).

Delirium is difficult to detect and manage given its 
fluctuating course, numerous risk factors (e.g., age, 
sedatives, infection, sleep deprivation), and resistance 
to pharmacologic management (8). Given this, the 
Society of Critical Care Medicine (SCCM) guidelines 
highlight the management and treatment of delirium as 
top priority for future research (5). Nonpharmacologic 
therapies (e.g., early mobilization) are preferred over 
pharmacologic interventions to prevent and manage 
delirium in the critically ill (8, 9). A systematic review 
reported that pharmacologic prophylaxis for the pre-
vention and the treatment of delirium was not only 
ineffective (8), but in some cases (administration of riv-
astigimine in patients with high delirium severity) led 
to increased mortality (9). Conversely, the use of non-
pharmacologic interventions such as cognitive stimula-
tion, maintenance of sleep, and mobilization reduces the 
prevalence of delirium in critically ill patients (5, 10).

Family members of critically ill patients may help 
facilitate nonpharmacologic delirium prevention and 
management interventions such as maintaining a day/
night schedule, promoting early mobilization, and ge-
neral environmental support (e.g. hygiene routine) (11, 
12). The SCCM recommends that regular communi-
cation between patient, families, and providers such 
as meetings, attendance of rounds, and in person or 
telephone call updates is important for Patient Family 
Centered Care. Family member presence in the ICU 
may relieve patient anxiety by providing familiarity to 
patients (13). As such, family presence may help mini-
mize delirium burden among patients admitted to ICUs. 
Few studies have investigated the impact of family pres-
ence on the prevalence of delirium, and to our know-
ledge, none have assessed the impact of family presence 
on the duration of delirium in critically ill patients (14, 
15). The purpose of this study was to evaluate the asso-
ciation between family presence and: 1) delirium prev-
alence (primary outcome) and 2) duration of delirium 
among adults admitted to ICU (secondary outcome).

METHODS

This retrospective cohort study was reported accord-
ing to STrengthening of Reporting of OBservational 

studies in Epidemiology (16) and REporting of studies 
Conducted using Observational Routinely-collected 
Data statement (eTable 1, http://links.lww.com/CCM/
H191) (17). The project was approved by the Conjoint 
Health Research Ethics Board at the University of 
Calgary (REB17-0389).

Study Population

The study population consisted of patients admitted 
to any of 14 general medical-surgical ICUs in Alberta, 
Canada, between January 1, 2014, and December 30, 
2018. All included ICUs used the same standard of 
care that includes 24 hours a day, 7 days a week open 
visitation hours, and routine delirium assessment, 
prevention, and management (18). The Province of 
Alberta has an ICU Delirium Framework that provides 
standardized surveillance for delirium and requires 
ICUs to develop locally tailored sedation strategies. 
Sedation was delivered according to local guidelines 
within each participating ICU. There was no limita-
tion on the number of visitors or time allowed to stay 
in the ICU. Patients were included if they met the fol-
lowing criteria: 1) age 18 years old or older, 2) had at 
least one assessment of delirium using the Intensive 
Care Delirium Screening Checklist (ICDSC) during 
their ICU stay, 3) stayed at least 24 hours in the ICU, 
4) had data that was linked to the Discharge Abstract 
Database (DAD), and 5) resided in Alberta at the time 
of ICU admission (to ensure population from Alberta).

Data Sources

Patient clinical information was extracted from eCriti-
cal, a population-based bedside clinical information 
system which captures real-time clinical data for all 
adult ICU patients in Alberta (19). eCritical was linked 
to the DAD, which includes demographic, diagnostic, 
and procedural data on all patients discharged from 
the hospital (20). Using deterministic linkage to eCriti-
cal, the DAD was used to confirm Alberta residency 
status (20).

Measurement of Exposure: Family Presence

Family presence was recorded in eCritical as free-text, 
making it time-consuming to categorize manually (21, 
22). To eliminate this barrier, a natural language pro-
cessing (NLP) algorithm was developed by our team 
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(K.K., F.L.) to determine family presence from the 
medical record (21). The NLP algorithm was devel-
oped by analyzing human language documented in 
eCritical (21, 23) using a rule-based classifier training, 
which uses “IF-THEN” rules (21). If a record for a pa-
tient contained information related to the defined in-
clusion category (condition 1, e.g., “Phone Calls”) and 
subcategory (condition 2, e.g., “Comment on Family 
Phone Call”), then the record was classified as “true,” 
which was indicative of family presence (eTable 2, 
http://links.lww.com/CCM/H191). Family included 
relatives and friends and was defined by the algorithm’s 
inclusion criteria variables (i.e., parent, child, sibling, 
significant other, details in eTable 3, http://links.lww.
com/CCM/H191). The algorithm also captured the 
mode of family presence (e.g., in-person or telephone 
call), yielding a three-level exposure used in the study: 
1) family physical presence in ICU (in-person), 2) tel-
ephone call (telephone call(s) from family and no in-
person presence), or 3) no in-person family presence 
or telephone call (reference group, determined by rule-
based classifier exclusion, details in eTable 3 [http://
links.lww.com/CCM/H191]).

The NLP algorithm used in this study was validated 
in a retrospective cohort study using randomized adult 
patients admitted to 15 ICUs in Alberta (21). The study 
tested over 2,700 NLP methods to specifically iden-
tify family presence from free text (21). The best per-
formed NLP method used rule-based classification as 
described above (21). The area under the receiver oper-
ating characteristic curves ranged from 0.882 to 0.975 
based on the mode of family presence when compar-
ing the performance of the rule-based classifier with a 
reference standard manual chart review (21).

Measurement of Outcomes: ICDSC

Among eligible patients with a Richmond Agitation 
and Sedation Scale (RASS) score greater than –4, bed-
side nurses in all Alberta ICUs assess delirium twice 
per shift (morning and night) (24), using the ICDSC 
(25). This has been standard practice since 2012. The 
ICDSC is a validated eight-item delirium assessment 
tool for use in the ICU (1 point per item [i.e., inatten-
tion, disorientation] minimum 0 and maximum 8) 
(26). Scores of greater than or equal to 4 of 8 on the 
ICDSC are indicative of delirium (sensitivity: 99%; 
specificity: 64) (26). For the primary outcome, preva-
lent delirium was defined as an ICDSC score of greater 

than or equal to 4 that occurred after documentation 
of family presence. The secondary outcome, duration 
of delirium (in patients who had delirium), was meas-
ured as the total number of ICU days (24-hr periods) 
with a positive ICDSC score (≥ 4 points). Proportion 
of days with delirium (secondary analysis) was calcu-
lated by dividing the number of days with delirium 
(ICDSC score ≥ 4 of 8) by the total length of ICU stay 
the patient was eligible for a delirium assessment (i.e., 
RASS > –4) and subsequently reported in the following 
strata: 0–24.99%, 25–49.99%, 50–74.99%, 75–100%.

Measurement of Delirium Risk Factors, 
Modifiers, and Confounders

Selected covariates to include in the regression models 
were informed by previous studies (4, 15, 27, 28) (pro-
vided in detail in Appendix 1, http://links.lww.com/
CCM/H191). We collected patient characteristics (age, 
sex, chronic health conditions, Clinical Frailty Scale 
[29]) and clinical characteristics (admitting Acute 
Physiology And Chronic Health Evaluation [APACHE] 
II score (30), Sequential Organ Failure Assessment, 
GCS at admission (31), Charlson Comorbidity Index 
score, ICU admission type, invasive/noninvasive me-
chanical ventilation, dialysis, vasoactive medication, 
continuous renal replacement therapy, RASS (24), and 
ICDSC [32]) from eCritical. Hospital characteristics 
were also collected, such as teaching status, hospital 
type, and hospital size.

Data Analysis

Statistical analyses were performed using Stata 
Version 16.0 (StataCorp, College Station, TX), and 
the two-sided significance level was set at 5%, with 
95% CIs accompanying estimates. Patient characteris-
tics were summarized using descriptive statistics (i.e., 
mean, median, proportions). Methods of data hand-
ling and cleaning are described in eTable 4 (http://
links.lww.com/CCM/H191) (20, 33, 34).

Multivariable mixed-effects logistic and linear re-
gression were used to evaluate the association be-
tween family presence (physically present in the ICU, 
telephone call only, no presence or telephone calls 
[reference group]) and prevalence (outcomes of asso-
ciation are presented as odds ratios [ORs]) and dura-
tion (regression estimates reflecting the difference in 
mean days of delirium between groups) of delirium, 
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respectively. Family presence was categorized as family 
physical presence in the ICU during or prior to patient 
delirium onset. The above models were performed 
using a mixed-effects modeling to compare estimates 
when data were analyzed after accounting for cluster-
ing by ICU site and ICU readmission and standard 
errors of repeated measures. The analysis accounted 
for both random and fixed effects (34). Random effects 
represent shared effects of each patient (34, 35), which 
means the outcomes of patients were allowed to vary 
in defined aggregated group means (ICU readmis-
sion, ICU site). Results from the mixed-effects analysis 
were reported where the omnibus test was significant, 
meaning it is necessary to adjust estimates for either 
patient readmission, ICU site, or both. Covariates in 
models were assessed as potential effect measure modi-
fiers prior to an assessment of confounding by examin-
ing the significance of interaction terms in each model 
(effect modification present if p < 0.05). Sensitivity 
analyses were performed: 1) excluding those who died 
in the ICU and 2) comparing family presence as a bi-
nary variable (grouping physical presence and call). 
Secondary analyses were completed to explore gran-
ular patient diagnoses (e.g., cancer, trauma) for each 
admission type and percentage days with delirium 
stratified by family presence (36).

RESULTS

Study Population

Between January 1, 2014, and December 31, 2018, 
47,195 unique patients were admitted at least once to 
an Alberta ICU. A total of 36,496 unique patients met 
initial inclusion criteria (Fig. 1). Of those patients, 
10,396 patients (28.4%) did not have the complete data 
required to determine family presence and the mode 
using the family presence algorithm, leaving 14,847 
patients with delirium for the secondary outcome 
(eTable 5, http://links.lww.com/CCM/H191). For the 
primary outcome, 563 patients had delirium prior to 
family exposure, leaving 25,537 unique patients in 
the study population. Included patients had a median 
age of 59 years (interquartile range [IQR], 46–70 yr), 
were predominately male (n = 14,690; 57.5%), and 
were admitted for medical reasons (n = 18,600; 74.7%), 
and 2,107 (8.3%) died in the ICU (Table 1). The me-
dian ICDSC score during ICU stay was 4 (IQR, 2–6), 
and 14,284 had delirium at least once during their ICU 

stay (55.9%; 95% CI, 55.3–56.5%) (eTable 6, http://
links.lww.com/CCM/H191). Patients who had family 
members present in the ICU had a median admission 
APACHE-II score of 19 (IQR, 14–25), whereas those 
with a family telephone call or no ICU family present 
had a median APACHE-II score of 17 (IQR, 12–22) and 
14 (IQR, 10–19), respectively (Table 1). The most com-
mon ICU admitting diagnoses by admission type are 
shown in eTable 7 (http://links.lww.com/CCM/H191).

Family Presence and Prevalence of Delirium 
(Primary Outcome)

The omnibus test from the mixed-effects model, adjust-
ing for ICU readmission, had a p value of 0.04, sug-
gesting that adjustment of results by ICU readmissions 
was necessary to assess the relationship between family 
presence and prevalence of delirium. Family physical 
presence was associated with increased prevalence 
delirium in the overall cohort (unadjusted OR [OR], 
1.19; 95% CI, 1.11–1.27; p = 0.02), compared with 
patients in the reference group (eTable 8, http://links.
lww.com/CCM/H191). When stratified by admission 
type (elective-surgical, emergency-surgical, medical; 
effect modifier, p = 0.01) and whether the patient’s 
GCS score was intact (GCS = 15 vs < 15; effect modi-
fier, p < 0.001) (concurrent effect modification by GCS 
and admission type, p < 0.001), family physical pres-
ence was associated with lower prevalence of delirium 
for patients admitted following elective surgery with 
intact GCS (GCS = 15) (OR, 0.60; 95% CI, 0.39–0.97), 
compared with patients in the reference group (no 
family physical presence or telephone call [eTable 8, 
http://links.lww.com/CCM/H191]). There was a total 
of 1,375 neurologically intact elective surgical patients 
with a median age of 62 years (IQR, 51–60 yr) and 
median APACHE-II score of 13 (IQR, 10–26). There 
was no significant difference in prevalence of delirium 
among patients with intact or impaired GCS (GCS = 
15 vs <15) in medical and emergency-surgical admis-
sions given family physical or telephone call presence 
compared with patients in the reference group (Fig. 2; 
and eTable 8, http://links.lww.com/CCM/H191).

Family Presence and Duration of Delirium 
(Secondary Outcome)

The omnibus test from the mixed-effects regression, 
adjusting for ICU readmission, had a p value of 0.01, 
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suggesting that adjusting for ICU readmission was 
necessary to assess the relationship between family 
presence and delirium duration. After adjusting for 
covariates, both family physical presence and a family 
call were associated with decreased duration of de-
lirium (Mean difference [MD] –1.87 d; 95% CI, –2.01 
to –1.81 and MD, –1.41 d; 95% CI, –1.52 to –1.31, re-
spectively), as compared to patients in the reference 
group (Table 2).

Sensitivity Analyses

Sensitivity analysis excluding patients who died in the 
ICU showed similar results for the association between 
family presence and the prevalence and duration of de-
lirium (eTables 9 and 10, http://links.lww.com/CCM/
H191). The adjusted MD (–1.90 d; 95% CI, –2.13 to 

–0.73) in patient delirium 
days comparing family 
presence (as a binary var-
iable) and the reference 
group was similar to ICU 
family physical presence 
when coded as a three-
level exposure (eTable 11, 
http://links.lww.com/CCM/
H191). The association be-
tween family presence and 
percentage days with de-
lirium is shown in eTable 
12 (http://links.lww.com/
CCM/H191).

DISCUSSION

Few studies have evaluated 
the effect of family pres-
ence on delirium in criti-
cally ill patients (37–42). 
A before-and-after study 
by Westphal et al (37) 
found that an increase in 
visitation hours resulted 
in a significant (5.4%) re-
duction in the cumulative 
prevalence of delirium 
in critically ill patients. 
A systematic review re-
ported that flexible visita-

tion policies were associated with reduced frequency 
of delirium in critically ill patients (pooled OR, 0.39; 
95% CI, 0.22–0.69; I2 = 0%) (40). A recent multicenter 
retrospective cohort study found that family pres-
ence in person or virtual was associated with lower 
risk of delirium (pooled OR, 0.73; 95% CI, 0.63–0.84) 
in ICU patients with COVID-19 (41). Similarly, our 
findings support that family physical presence may 
reduce prevalence of delirium in specific patient sub-
groups (elective-surgical critically ill patients with 
intact GCS). Physical family presence was not signif-
icantly associated with prevalent delirium in medical 
and emergency surgical patients. Such results suggest 
that the association between family physical presence 
and prevalent delirium in ICU patients is dependent 
on multiple factors (three-level exposure, effect mod-
ification by two variables [GCS and ICU admission 

Figure 1. Participant flow chart. DAD = discharge abstract database, ICDSC = Intensive Care 
Delirium Screening Checklist.
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type], and confounding), thus highlighting the com-
plexity of both delirium and critical illness. In con-
trast, a randomized controlled trial of flexible ICU 
visitation hours reported no association between 
flexible ICU visitation hours and the prevalence of 
delirium in critically ill patients (43). We found that 
family physical presence decreased delirium dura-
tion by 2 days when adjusting for patient readmission. 
Patients who were previously admitted to the ICU 

may be predisposed to experiencing delirium in their 
next admission, thereby underestimating the effect of 
recurrent delirium when analyzing per patient admis-
sion (44). If patients are readmitted to an ICU, it may 
be important for family members to be present to aid 
in delirium management.

The association between family physical presence 
and prevalence of delirium in the ICU is highly com-
plex, with the presence of confounding highly likely (e.g. 

TABLE 1. 
Demographic and Clinical Characteristics of the Study Population (Primary Outcome)

Characteristics

  Family presence

Total  
(N = 25,537)

Physical Presen-
cea (N = 23,121) 

Telephone Callb 
(N = 591) 

No Visitc  
(N = 1,825) 

Age, yr, median (IQR) 59 (46–70) 59 (46–70) 59 (49–68) 58 (47–67)

Sex, female, n (%) 10,847 (42.5) 9,980 (43.2) 202 (34.2) 665 (36.4)

Patient admitting type, n (%)d     

 Elective-surgical 2,018 (8.1) 1,597 (7.0) 65 (11.4) 356 (21.5)

 Emergency-surgical 4,285 (17.2) 3,904 (17.2) 1.07 (18.7) 274 (16.5)

 Medical 18,600 (74.7) 17,171 (75.7) 400 (69.9) 1,029 (62.0)

Admission Acute Physiology and Chronic 
Health Evaluation II score, median (IQR)

19 (14–25) 19 (14–25) 17 (12–22) 14 (10–19)

Charlson Comorbidity Index, median (IQR) 1 (0–3) 1 (0–2) 1 (0–2) 0 (0–2)

Admission Sequential Organ Failure Assess-
ment score, median (IQR)

6 (4–9) 6 (4–9) 5 (3–8) 4 (2–6)

Admission GCS score, median (IQR) 14 (10–15) 14 (10–15) 15 (13–15) 15 (14–15)

 GCS score 15 by, n (%) 10,239 (40.1) 8,955 (38.7) 292 (49.4) 992 (54.4)

 GCS score <15, n (%) 15,298 (60.0) 14,166 (61.3) 299 (50.6) 833 (45.6)

Clinical Frailty Score, median (IQR)e 3 (2–5) 3 (2–5) 3 (2–4) 4 (2–4)

ICU interventions, n (%)     

 Dialysis 642 (2.5) 575 (2.5) 17 (2.9) 50 (2.7)

 Vasoactive medication 11,504 (47.4) 10,929 (47.3) 205 (34.7) 369 (20.2)

 Invasive mechanical ventilation 16,398 (64.2) 15,440 (66.8) 305 (51.6) 653 (35.8)

 Noninvasive ventilation 3,624 (14.2) 3,415 (14.8) 72 (12.2) 136 (7.5)

 Continuous renal replacement therapy 1,506 (5.9) 1,485 (6.4) 3 (0.5) 18 (1.0)

Hospital length of stay, d, median (IQR) 12 (6–26) 13 (6–27) 10 (5–20.5) 9 (4–17)

ICU length of stay, median (IQR) days 4.2 (2.3–8.0) 4.5 (2.6–8.6) 2.7 (1.9–4.1) 2.1 (1.6–3.4)

Died in ICU, n (%) 2,107 (8.3) 2,076 (9.0) 11 (1.9) 20 (1.1)

Died in hospital, n (%) 3,579 (14.0) 3,479 (15.1) 32 (5.4) 68 (3.7)

GCS = Glasgow Coma Scale, IQR = interquartile range.
a  Family physical presence at any time during ICU stay.
b  Family providing telephone call only.
c  No in-person family presence or telephone call.
d  Six hundred thirty-four patients missing admission type.
e  Twenty-three thousand five hundred two patients missing frailty score.



Mohsen et al

1634     www.ccmjournal.org November 2022 • Volume 50 • Number 11

APACHE-II, RASS, ICU mortality) and major differ-
ences observed among strata defined by patient admis-
sion type, and GCS at admission. As such, family absence 
could be a modifiable risk factor for prevalent delirium 
in elective-surgical patients with intact GCS. Patients 
admitted for elective-surgical reasons have lower risk of 
developing delirium, compared with patients admitted 
for emergency-surgical or medical reasons, given that 
they have less risk factors for delirium such as reduced 
illness severity (27). ICU patients admitted for medical 
reasons may have limited benefit from family member 
presence given their high exposure to nonmodifiable de-
lirium risk factors (i.e., high comorbidity) (27). Patients 
admitted with intact GCS (i.e., high GCS scores indi-
cating normal consciousness and brain function) can 
receive cognitive stimulation from family members 
through family interaction (45). Conversely, patients 
with impaired GCS (low GCS scores) may not be able to 
meaningfully engage with their family members due to 
the patient’s limited capacity (46), thereby restricting po-
tential benefit from interaction with the family member.

Given the high prevalence of delirium and its detri-
mental outcomes, it is imperative to understand how 
family member presence impacts patient delirium. 
Our findings highlight the effect of family presence in 
the ICU. Future prospective studies may further aid in 

exploring the complex as-
sociation between family 
presence and engagement 
among different ICU ad-
mission types and GCS pa-
tient subgroups. Research 
on defining meaningful 
family engagement is also 
needed to optimize provi-
sion of opportunities for 
safe and beneficial family 
ICU presence and involve-
ment. For example, a re-
cent study showed that 
it is feasible for family to 
aid in the detection of de-
lirium, therefore increas-
ing opportunities for them 
to provide bedside care 
and aid in shared deci-
sion-making (47).

This study has strengths and limitations. Our large 
population-based sample size (n = 25,537) from all 
adult ICUs in Alberta is a major strength, increasing 
the precision of our results. This may allow generali-
zation to other ICUs with similar healthcare systems 
and populations. Family presence was captured using 
a novel NLP algorithm developed by our team (16), 
yielding an accurate representation of family presence 
compared with quantifying family presence accord-
ing to visitation policy alone. Our study found that 
90.5% of patients had a family member present that is 
comparable with provincial estimates (i.e., 90%) (48). 
However, family presence/absence may have been 
underreported as it required manual documentation 
of free-text by clinicians and healthcare workers. This 
may have led to systematic bias of exposure status 
(i.e., family presence) irrespective of outcome status, 
thereby biasing estimates of effect toward the null 
value. Family presence may have been overreported 
as we coded family as present when family met with 
ICU nurses or healthcare staff  because we assumed 
that families would visit their loved ones before or after 
these meetings. Lastly, since this was a retrospective 
study design, we did not have data on what activities, 
if any, the family members engaged in. For example, 
some family members may not have actively engaged 

Figure 2. Forest plot delirium association with physical family presence compared with no family 
presence or telephone call in the ICU. GCS = Glasgow Coma Scale.
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with the patient, thus underestimating the effect of 
active family engagement on prevalence and duration 
of delirium. Furthermore, no interrater reliability was 
performed on the ICDSC prior to the current study. 
However, an ICDSC dashboard on the electronic med-
ical record includes individual items of the ICDSC and 
additional resources to ensure that delirium is meas-
ured consistently among ICU care team members. In 
addition, we did not account for the use of sedatives 
(i.e., propofol, fentanyl, midazolam) as a potential con-
founder in our estimates. The overall ICU mortality of 
our cohort is 8.3% that is similar to 2016 Canadian 
ICU mortality of 9% (1). Last, we did not assess for 
time-dependent change in the prevalence of delirium 
associated with family presence (exposure). Thus, our 
results may be a conservative estimate of the associa-
tion between family presence and delirium in critically 
ill patients and causality cannot be inferred.

This retrospective population-based cohort study 
of 25,537 adults admitted to the ICU found that the  
association between family presence and delirium 
prevalence was modified by admission type and GCS. 
Compared with no family visit or telephone call, family 
physical presence was associated with reduced preva-
lence of delirium in patients admitted following elec-
tive surgery with intact GCS at the time of admission. 
Irrespective of GCS scores, physical presence of family 
was not significantly associated with prevalence of de-
lirium in patients admitted for medical and emergency 
surgical reasons. Family providing telephone calls 
alone was not significantly associated with delirium 
prevalence in any patient group. In all patients, family 

presence, both physically and via telephone call, was as-
sociated with reduced duration of delirium compared 
with when no family physical visits or telephone calls 
were observed. In general, sicker patients had more in-
person visit than those with less severe illness. Our find-
ings suggest that in select critically ill patients, family 
physical presence may be associated with reduced prev-
alence of delirium. Additionally, both family physical 
presence and family providing telephone calls only may 
be associated with reduced duration of delirium.

CONCLUSIONS

The association between family presence and delirium 
in ICU patients is complex and modified by reason for 
ICU admission and brain function. Data suggest that 
in specific groups (patients with intact GCS admitted 
following elective surgery), physical presence of family 
may reduce the prevalence of delirium; however, in 
other groups there was no association. In all patients, 
family physical presence in the ICU and telephone call 
was associated with reduced duration of delirium of 
up to 2 days and 2 day, respectively. Family member 
presence (and involvement in care) in the ICU may be 
an important mechanism to achieve better delirium-
related outcomes for critically ill patients. Last, we 
clarified that the association between family telephone 
calls and patient care should be further explored.

 1 Department of Critical Care Medicine, Alberta Health 
Services & University of Calgary, Calgary, AB, Canada.

TABLE 2. 
Association Between Delirium Duration in Days and Family Presence in the ICU

Family Presence

  Adjusted Modela (95% CI) 

Crude Model (95% CI) (n = 14,847) All Patient Admissionsa (n = 14,847)

Physical presenceb (n = 13,984) 1.33 (1.26–1.41); p < 0.001 –1.87 (–2.01 to –1.81); p < 0.001

Family call onlyc (n = 289) –0.74 (–0.86 to –0.63); p < 0.001 –1.41 (–1.52 to –1.31); p < 0.001

No visitd (n = 574) — —

a  Adjusted for age, sex, hospital type, Acute Physiology and Chronic Health Disease Classification System II score at ICU admission, 
Richmond Agitation Sedation Scale score at ICU admission, hospital length of stay, ICU length of stay, number of ICU beds, any receipt 
of invasive mechanical ventilation, Charlson Comorbidity Index score at ICU admission, Sequential Organ Failure Assessment score at 
admission, and Glasgow Comma Scale score at admission.

b  Family physical presence as defined by physical presence at any time during ICU stay.
c  Family call only as defined by telephone, without physical presence.
d  No visit means that the patient did not receive any physical presence or phone call with their family members.
Dashes indicate reference group for multilevel mixed-effects linear regression analyses.
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