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Background

COVID-19 pandemic curfew made it difficult for families to communicate with their loved
ones while hospitalized in the intensive care unit (ICU). A hybrid telephone and video
conferencing model (VC) was created as a method of communication. This study aims to
assess the satisfaction of critically ill non-COVID-19 patients and their families with VC
as a mean of communication during the curfew.

Methods

A prospective observational study was conducted in two academic hospitals. Family visits
were replaced by VC during the curfew and visitation restriction. To assess the
satisfaction with VC, families were surveyed twice while patients were surveyed once
during the ICU admission.

Results

Among 81 family representatives initially surveyed, 26 (32.1%) underwent a follow-up
survey. On a scale of 1-10, high general satisfaction was reported by family
representatives in the initial and follow-up surveys (8.68 + 1.66 and 8.31 * 1.89,
respectively). General satisfaction of 9.64 = 0.67 was reported by the patients who were
surveyed during their ICU admission (n=11). Higher patient’s Glasgow Coma Scale at the
time of VC and increased number of VC sessions were associated with higher family
satisfaction (P=0.001 and P=0.019, respectively). Among family representatives, more
than 70% preferred video conferencing over traditional means of communication during
the curfew.

Conclusions

Family representatives and their critically ill non-COVID-19 patients were highly
satisfied with video conferencing as a mean of communication during the curfew and
visiting restriction. Video conferencing offers a great way of communication during
pandemics, such as COVID-19.

The Coronavirus disease identified in 2019 (COVID-19)
pandemic has taken the whole world by surprise. Strict
social distancing, curfews, and infection control measures
have been implemented to mitigate the devastating effects
of the disease. These measures have made it difficult for
families to contact and visit their loved ones while hos-
pitalized, which may negatively affect patients’ well-being
in the intensive care unit (ICU). Patient and family experi-
ence while in the ICU reflects the quality of care and ser-
vices provided.! Improving communication and trust be-
tween families and physicians is vital to improving overall
family satisfaction.Z Family support has been shown to im-

prove the patients’ inspiration and psychological behavior.3
Moreover, family visits may reduce the frequency of delir-
ium and decrease anxiety in the ICU. Patient experience
in the ICU is challenging to measure; however, widely used
and validated tools are available to assess patient and fam-
ily satisfaction and the fulfillment of their needs and expec-
tations.1,

Given the importance of family support and the value
of maintaining communication during a pandemic crisis,
we used a hybrid telephone and video conferencing model
to connect our ICU patients with their families. This study
aims to assess the satisfaction among non-COVID-19 ICU
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patients and their relatives with video conferencing (VC) as
a method of communication during the curfew period.

METHODS
STUDY DESIGN

This was a prospective observational study conducted at
the intensive care units at King Fahad Medical City (KFMC)
in Riyadh and King Fahad Hospital (KFH) in Madinah dur-
ing the COVID-19 curfew period in Saudi Arabia between
March and April 2020. The baseline characteristics, the
video conferencing data, and the critically ill patient and
family surveys were collected during the visiting restriction
period between March and July 2020. During this period
there was no visitor nor sitter allowed under any circum-
stances in the ICU. The local Institutional Review Boards of
the two centers approved the study.

SUBJECTS

Participants were consecutive COVID-19 negative adult
(age > 14 years) patients admitted to the ICUs at the par-
ticipating centers during the visiting restriction period be-
tween March and July 2020. Consented patients with a
length of stay in the ICU of more than 48 hours with at least
one video conference conducted with their families were in-
cluded. Exclusion criteria included airborne precaution re-
quirements regardless of the indication, ICU length of stay
of less than 48 hours, previously included re-admitted pa-
tients, and patients or representatives who couldn’t com-
municate via the video conferencing application.

THE HYBRID TELEPHONE AND VIDEO CONFERENCING
MODEL

Besides the daytime Telephone calls to update the families
during the curfew period at the participating centers, we
added a 10-minute daily daytime video conferencing (VC)
between the families and their patients during their ICU
stay. The study coordinators arranged suitable times with
the families in advance. At the time of VC, the bedside
nurse or the study coordinator prepared the application and
remained inside the room with the patient until the call
ended. The video conferencing was conducted via a smart
device utilizing a secured video conferencing application
(Zoom Videos Communications, Inc., San Jose, CA, USA).
We chose Zoom because no download is required to join
meetings, and it is free, easy to use, and accessible on all
smartphones, tablets, and computers. Also, Zoom has high-
security features, making it suitable to use in healthcare
settings. Zoom meetings were end-to-end encrypted and
were not recorded. Any family member could join the en-
counter as long as the patient’s representative permitted.
Daily compliance with the hybrid telephone and video con-
ferencing model was monitored by the study coordinator.
The conduct of the study was regularly monitored by our
study monitoring team, which consisted of one study coor-
dinator and two dedicated site investigators from each site.

MEASUREMENTS

Patient and family surveys included single answer ques-
tions evaluating the satisfaction with video conferencing as
a method of communication during the visiting restriction
period. Additionally, patient and family surveys included
open-ended questions to reflect on the experience, feed-
back, and address encountered difficulties. Both surveys
were taken after at least one video conferencing session.
Patients completed their surveys personally while an in-
dependent surveyor completed the family satisfaction sur-
vey via a telephone interview with the family representa-
tive. A second family satisfaction survey was obtained after
the discharge, transfer, or death of the patient. The video
conferencing data, including compliance, date, and dura-
tion, were recorded. We also obtained the baseline charac-
teristics of patients, including their age, gender, date of ad-
mission to the ICU, diagnosis, comorbidities, and date of
transfer or death. The demographical data of the families,
including age, gender, relation to the patient, and level of
education, were recorded.

OUTCOMES

The primary outcome was the general satisfaction of crit-
ically ill non-COVID-19 patients and their families with
video conferencing (VC) as a mean of communication dur-
ing the visiting restriction period. We also evaluated the
factors associated with high general satisfaction among
families.

STATISTICAL ANALYSIS

Baseline characteristics, responses to the patient and fam-
ily surveys, and ICU outcomes were reported as frequency,
median (interquartile range IQR), or mean * standard de-
viation (SD). The family representatives’ satisfaction pre-
dictors were examined using the second survey data as the
patient outcome variable was only available then. Non-
parametric methods (Spearman’s correlation, Wilcoxon
Rank Sum test, and Kruskal-Wallis test) were used for the
unadjusted analysis as the primary outcome variable was
not normally distributed. Multiple linear regression (MLR)
with a backward elimination technique was used for the ad-
justed analysis. A significance level of 0.2 was required to
stay in the MLR models. The backward elimination tech-
nique was used as it generates simple and easy-to-interpret
models, reduces the multicollinearity issue, and lowers the
chance of overfitting. All analyses were performed using R
statistical software version 3.4.3 (R Foundation for Statisti-
cal Computing).

INSTITUTIONAL REVIEW BOARD (IRB)

This study was approved by the IRB department at King Fa-
had Medical City, Saudi Arabia. The IRB registration num-
ber with King Abdulaziz City for Science and Technology
(KACST), Kingdom of Saudi Arabia is “H-01-R-012”. The
IRB registration number with Office for Human Research
Protections/National Institutes of Health (OHRP/NIH), USA
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Figure 1. Study population flowchart.

is “IRB00010471”. Approval Number Federal Wide Assur-
ance NIH, USA is “FWA00018774”.

RESULTS
BASELINE CHARACTERISTICS OF PATIENTS

Of 522 screened patients, 81 (15.5%) met the inclusion cri-
teria (Figure 1). The main reason for exclusion was ac-
tive COVID-19 infection (69.6%). Baseline characteristics
are shown in (Table 1). The mean age was 58.2 = 19.2 years,
and most patients were male (61.7%). The most frequent
reason for admission was acute respiratory failure (25.9%)
followed by septic shock (16.1%). The mean Charlson Co-
morbidity Index (CCI) was 3.8 * 3.0, with diabetes and hy-
pertension being the most frequently reported comorbidi-
ties (55.6% and 52.0%, respectively). The average Acute
physiology and chronic health evaluation II (APACHE-II)
score was 20.6 * 6.8, and the ICU length of stay was 22.6 +
17.9 days. Of 81 patients, 45 (56.3%) transferred to the floor,
23 (28.8%) passed away, 8 (10.0%) were discharged home, 4
(5.0%) transferred to a long-term facility, and one patient
was still in the ICU at the end of the study data collection.

THE SATISFACTION OF CRITICALLY ILL NON-COVID-19
PATIENTS AND THEIR FAMILIES WITH VIDEO
CONFERENCING

Of 81 family representatives initially surveyed, 26 (32.1%)
family representatives underwent a follow-up survey (Fig-
ure 1). Around two-thirds of the family representatives
were female (66.7%) with a mean age of 39.3 + 11.8 (Table
1). Family representatives were mainly adult children
(55.6%), followed by siblings (18.5%), partners (12.4%), and
parents (6.2%) (Table 1). The patients’ median Glasgow
Coma Scale (GCS) during the last VC before obtaining the
first and second surveys were 10 (7, 13) and 11 (7, 13), re-
spectively (Table 2). The average number of video confer-
encing conducted before obtaining the two surveys were 1
(1, 2) and 2 (1, 3), respectively (Table 2). The average dura-
tion of video conferencing was 9.7 # 3.9 minutes.

During the first survey, most family representatives
rated the effectiveness of the communication positively
(87.7%), were satisfied with the VC timing (80.3%) and du-
ration (70.4%), and preferred the VC method over the tradi-
tional one (71.6%) (Table 2). On a scale of 1-10, high gen-
eral satisfaction was reported by family representatives in
the initial survey (8.7 * 1.7), with the majority reporting
no visual, audio, or software difficulties. The second family
survey revealed similar positive and satisfactory results
(Table 2). Of 81 patients, 11 were included in the patient
survey. On average, patients reported a high general satis-
faction of 9.6 + 0.7 with video conferencing, and all of them
rated their experience positively.

FACTORS ASSOCIATED WITH THE GENERAL
SATISFACTION AMONG FAMILY REPRESENTATIVES

The association between the main variables of the second
family survey and the general satisfaction was examined
(Table 3). On unadjusted analysis, only the patients’ GCS at
the time of VC was associated with the general satisfaction
among family representatives (P=0.024) (Table 3). On ad-
justed analysis, higher patients’ Glasgow Coma Scale at the
time of VC and increased number of VC sessions were as-
sociated with a higher family representatives’ satisfaction
(P=0.001 and P=0.019, respectively) (Table 3).

DISCUSSION

This multicenter prospective observational study is the first
to assess the satisfaction of adult critically ill non-
COVID-19 patients and their families with video confer-
encing (VC) as a method of communication during the
COVID-19 pandemic in Saudi Arabia. Our study demon-
strated high general satisfaction with VC among patients
and their family representatives. Most family representa-
tives rated their experience with video conferencing posi-
tively and preferred it over traditional means of communi-
cation during the curfew.

Virtual communication to update families and replace
family visits has been utilized before, mainly in the pedi-
atric population.®-? In 2011, Parsapour et al. reported their
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Table 1. Baseline characteristics of patients and family representatives®

Patient’s characteristics full cohort Relative’s characteristics full cohort
Age, years 58.2+19.2 Age, years 39.3+11.8
Gender Gender
Male 50 (61.7%) Male 27 (33.3%)
Female 31(38.3%) Female 54 (66.7%)
Medical Background Relationship
Diabetes Mellites 43 (55.6%) Parents 5(6.2%)
Hypertension 42(51.9%) Partners 10(12.4%)
Ischemic heart disease 15(18.5%) Children 45 (55.6%)
Heart failure 10(12.4%) Siblings 15 (18.5%)
Malignancy 10(12.4%) Other 6 (7.4%)
Others 46 (56.8%)
Living with the patient
CCl 38+3.0 Yes 43(53.1%)
No 38 (46.9%)
Main diagnosis
Respiratory Failure 21(25.9%) Education
Septic shock 13(16.1%) Illiterate 1(1.3%)
Post cardiac surgery 6 (7.4%) Primary 3(3.8%)
Acute Abdomen 6(7.4%) Intermediate 9(11.3%)
Cerebrovascular accident 5(6.2%) Secondary 21(26.3%)
Others 30(37.0%) Diploma/Bachelor 42 (52.5%)
Higher education 4(5.0%)
APACHE-II Score 20.6+6.8
ICU length of stay 22.6+17.9
Outcome
Discharged home 8(10.0%)
Transfer to floor 45 (56.3%)
Transfer to long term facility 4(5.0%)
Dead 23(28.8%)

Abbreviations: CCI — Charlson Comorbidity Index, APACHE-II Score — Acute Physiology and Chronic Health Evaluation II Score, ICU - Intensive Care Unit

* Data are presented as mean * SD or number (%)

five years of experience with a video conferencing program
to link patients with their families and friends when they
cannot visit the hospital.® The investigators concluded that
video conferencing provides a practical solution to some
barriers that may limit family presence.® The feasibility of
real-time video conferencing was also documented in an-
other study in 2015 where parents of patients in the neona-
tal ICU received daily Skype or FaceTime updates.” Simi-
lar to our results, most families perceived the intervention
as meaningful, reliable, and easy to use.” High satisfaction
with the use of telemedicine was reported by remote par-
ents who were unable to be present at their child’s bed-
side during the pediatric ICU rounds.® Similar to our find-
ings, most families reported that telemedicine encounters
positively affected their level of reassurance regarding their
patients’ care and improved communication with the care
team.8

Increasing the ICU visiting hours can significantly de-
crease the incidence and length of delirium and length of

ICU stay.10.11 However, it can interfere with patients’ care,
increase the incidence of burnout among the ICU clinical
staff, and lead to physical and emotional exhaustion of the
families.1%13 Video conferencing, on the other hand, can
provide the benefits of increasing visiting hours without its
associated harm. Additionally, video conferencing serves as
a great alternative to physical visits at times of curfews and
visitation restrictions.

Besides being a great method for communication, video
conferencing can also help improve the patient-and family-
centred care approach.14

In our study, the general satisfaction among family rep-
resentatives with video conferencing was not associated
with the demographics of family representatives, length of
ICU stay and patient’ outcome suggesting that the demon-
strated high general satisfaction was a universal phenome-
non across our cohort. As expected, higher patients’ GCS at
the time of video conferencing and increased VC sessions
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Table 2. The first and the second surveys of family representatives®

First Family Survey (n=81)

Second Family Survey (n=26)

Variables
GCS of last video conferencing 10(7,13)
Number of video conferencing 1(1,2)
Effect of communication

Positive effect 71(87.7%)

No effect 7 (8.6%)

Negative effect 3(3.7%)
Effect on assurance

Positive effect 70(86.4%)

No effect 4(4.9%)

Negative effect 7 (8.6%)
Satisfaction of timing

Appropriate 65 (80.3%)

No difference 9(11.1%)

Inappropriate 7 (8.6%)
Satisfaction of duration

Appropriate 57 (70.4%)

Short 20 (24.7%)

Long 4(4.9%)
General satisfaction 8.7+17
Traditional vs video conferencing

Traditional 23(28.4%)

Video conferencing 58 (71.6%)
Visual difficulties

No 60 (74.1%)

Yes 21(25.9%)
Audio difficulties

No 51(63.0%)

Yes 30(37.0%)
Software difficulties

No 63(77.8%)

Yes 18(22.2%)
Other difficulties

No 79(97.5%)

Yes 2(2.5%)

11(7,13)
2(1,3)

20(76.9%)
4(15.4%)
2(7.7%)

22 (84.6%)
2(7.7%)
2(7.7%)

20(76.9%)
4(15.4%)
2(7.7%)

22 (84.6%)
4(15.4%)
0(0.0%)
83+£19

7 (26.9%)
19 (73.1%)

17 (65.4%)
9 (34.6%)

18 (69.2%)
8(30.8%)

20(76.9%)
6(23.1%)

25(96.2%)
1(3.9%)

Abbreviations: GCS — Glasgow Coma Scale
* Data are presented as median (IQR), mean * SD or number (%)

were associated with higher family representatives’ satis-
faction.

Our study has two main limitations. First, we excluded
critically ill patients with COVID-19 as we prioritized the
safety of our study staff. Despite this limitation, we believe
that our study findings also apply to critically ill patients
with COVID-19 as the demographics of the patients and
their families are unlikely to be different during the study
period merely based on the COVID-19 test result. The study
was primarily conducted at the largest referral center in
our country, making the study’s sample representative of
a diverse group of patients and their families. Also, the

high satisfaction with video conferencing among patients
and their families was a universal finding in almost all the
similarly designed studies conducted across various patient
populations. Second, we only had patient survey data for
11 out of 81 patients. Reasons for missing data include pa-
tient death, patient low GCS, and incomplete patient sur-
vey. All the surveyed patients rated their experience with
video conferencing positively and were generally highly
satisfied with it. The high agreement among the surveyed
patients will probably hold true for a larger group. Despite
these limitations, we demonstrated that video conferencing
is an effective and highly satisfactory method of commu-
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Table 3. Unadjusted and adjusted analysis

Unadijusted analysis
Variables - 2"d Family survey Estimate Pvalue
APACHE-II Score rho=-0.34 0.09
ICU length of stay rho=-0.04 0.83
Patient’s outcome - 0.38
GCS of last video conferencing rho=0.439 0.024
Number of video conferencing rho=0.31 0.37
Age of the relative rho=0.18 0.20
Gender of the relative - 0.79
Relationship - 0.51
Living with the patient - 0.28
Level of education - 0.19
Adjusted analysis

Variables - 2"d Family survey Estimate (95% Cl) Pvalue
GCS of last video conferencing 0.353(0.156-0.550) 0.001
Number of video conferencing 0.319 (0.058-0.580) 0.019
Age of the relative 0.05 (-0.00-0.100) 0.07

Abbreviations: APACHE-II Score — Acute Physiology and Chronic Health Evaluation II Score, CI - Confidence interval, GCS — Glasgow Coma Scale, ICU - Intensive care unit.

nication between patients and their family representatives
during curfews and visitation restrictions.

CONCLUSIONS

In summary, this multicenter observational study of a
prospective cohort of non-COVID-19 critically ill patients
shows that video conferencing is an effective mean of com-
munication between patients and their families during the
COVID-19 pandemic. It also demonstrates a high satisfac-
tion with VC among patients and their family representa-
tives regardless of their demographics, length of ICU stay
and patient outcome. These findings provide strong evi-
dence supporting the use of video conferencing to enhance
the communication between patients and their families in
different settings, including pandemic crises.
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