
R E S E A R C H Open Access

© The Author(s) 2024. Open Access  This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, 
sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and 
the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included 
in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/. The 
Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available 
in this article, unless otherwise stated in a credit line to the data.

Nazari-Ostad et al. BMC Anesthesiology           (2024) 24:18 
https://doi.org/10.1186/s12871-023-02396-3

BMC Anesthesiology

*Correspondence:
Fatemeh Hajiabadi
fatemehhajiabadi2@gmail.com
1Department of Medical- Surgical Nursing (MSC Student), School 
of Nursing and Midwifery, Mashhad University of Medical Sciences, 
Mashhad, Iran
2Department of Nursing, School of Nursing and Midwifery, Torbat 
Heydariyeh University of Medical Sciences, Torbat Heydariyeh, Iran
3Department of Medical- Surgical Nursing, School of Nursing and 
Midwifery, Mashhad University of Medical Sciences, Mashhad, Iran

4Nursing and Midwifery Care Research Center, Mashhad University of 
Medical Sciences, Mashhad, Iran
5Lung Diseases Research Center, Mashhad University of Medical Sciences, 
Mashhad, Iran
6Social Determinants of Health Research Center, Mashhad University of 
Medical Sciences, Mashhad, Iran
7Department of Biostatistics, School of Health, Mashhad University of 
Medical Sciences, Mashhad, Iran

Abstract
Background Intensive care unit (ICU) patients often experience significant physiological stress. This study evaluated 
the effect of a defined family visitation protocol on physiological responses in the ICU.

Methods A randomized, block-randomized clinical trial was conducted on 78 ICU patients at Imam Reza Hospital 
between February 8, 2017, and August 8, 2017. The intervention group received protocol-based visits, and the control 
group continued with standard visitation. Block randomization was utilized for group assignments. The primary 
outcome was the measurement of physiological signs using designated monitoring devices. Data were analyzed 
using SPSS version 22, employing independent t-tests, Mann-Whitney U test, repeated measures analysis, and 
Friedman’s test.

Results The results showed no significant differences in systolic blood pressure, diastolic blood pressure, mean 
arterial pressure, respiratory rate, and arterial blood oxygen levels between the two groups. However, heart rate in the 
intervention group was significantly lower in three stages before, during, and after the meaningful visiting (P = 0.008).

Conclusion Protocol-based scheduled family visits in the ICU may reduce physiological stress, as evidenced by a 
decrease in patients’ heart rate. Implementing tailored visitation protocols sensitive to patient preferences and clinical 
contexts is advisable, suggesting the integration of family visits into standard care practices for enhanced patient 
outcomes.

Trial Registration IRCT20161229031654N2; 25/01/2018; Iranian Registry of Clinical Trials (https://en.irct.ir).

Keywords Intensive care units, Patient visitation, Protocol-based intervention, Vital signs, Physiological monitoring, 
Randomized Controlled Trial

Effect of protocol-based family visitation 
on physiological indicators in ICU patients: 
a randomized controlled trial
Zahra Nazari-Ostad1, Mohammad Namazinia2, Fatemeh Hajiabadi4*, Nahid Aghebati3, Habibollah Esmaily6,7 and 
Arash Peivandi Yazdi5

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
https://en.irct.ir
http://crossmark.crossref.org/dialog/?doi=10.1186/s12871-023-02396-3&domain=pdf&date_stamp=2024-1-8


Page 2 of 9Nazari-Ostad et al. BMC Anesthesiology           (2024) 24:18 

Introduction
When a patient is hospitalized in the intensive care unit 
(ICU), it is often due to a life-threatening illness [1]. 
Despite the presence of advanced equipment and tech-
nology in this department aimed at providing better care 
to patients, some clinical procedures in the ICU can lead 
to various physical and psychological discomforts for 
patients [2, 3].

Patients admitted to the ICU encounter significant 
stressors, such as continuous artificial lighting, constant 
sounds from monitoring devices and mechanical ventila-
tors, and the absence of meaningful sensory stimuli like 
touch, pain, and physical discomfort caused by illness [4]. 
The physiological response of the body to these stressors 
includes increased metabolic rate, elevated body tem-
perature, increased perspiration, enhanced cardiac con-
tractility, elevated blood pressure, increased heart rate, 
sodium retention, bronchial dilation, increased respira-
tory rate, and overall changes in vital signs [5].

Vital signs provide informative data that can be used to 
identify the patient’s baseline health status. Changes in 
vital signs can indicate alterations in physiological func-
tion, allowing for immediate response and treatment of 
acute problems [6, 7]. It is estimated that 30 to 70% of 
patients in the intensive care unit experience severe phys-
iological stress [8]. Temperature, blood pressure, pulse 
rate, and respiratory rate are the most commonly mea-
sured indicators by healthcare providers, reflecting the 
normal functioning of bodily systems such as circulatory, 
respiratory, nervous, and endocrine systems [9, 10].

The management of vital signs in specialized care units 
is based on a combination of pharmacological and non-
pharmacological interventions. Evidence suggests that 
non-pharmacological measures, such as personal con-
tact and verbal communication with family members and 
their presence, can reduce physiological disturbances in 
patients admitted to the ICU [11–13].

Families serve as the cornerstone of an individual’s 
social support network [14–18]. They can provide com-
fort and reassurance to patients [19–21] and play a vital 
role in the recovery of patients hospitalized in the inten-
sive care unit [19, 22, 23].

Among these considerations, visiting hours provide 
an opportunity to involve family members, especially in 
cases where patient visitation is restricted or prohibited 
in the ICU [24]. Visitation aids patients in coping with 
challenging conditions [25, 26]. Despite the importance 
of visitation for ICU patients, most hospitals currently 
impose restrictions on visitation [27]. In nursing and 
medical teams in intensive care units, there is a deep-
seated belief that openness and the presence of family 
members and loved ones are detrimental [28, 29]. How-
ever, recent studies have shown beneficial effects along-
side the negative ones of family presence [30, 31]. Some 

sources advocate for entirely open visitation, while others 
suggest limitations [32]. In a study, scheduled visits were 
able to improve patient satisfaction with family members 
in intensive care units [33]. They proposed the need for 
planned visits, including visits with specific individuals, 
a lack of desire to visit certain people, and the need for 
visits at specific times [34].

The necessity of our study arises from the ongoing 
debates and the inconsistent findings reported in the lit-
erature regarding the impact of family visitations on the 
physiological indicators of patients in intensive care units 
(ICUs). While previous studies have acknowledged the 
potential of non-pharmacological measures to mitigate 
physiological disturbances, the specific outcomes related 
to protocol-based scheduled family visits remain less 
understood, with evidence showing both beneficial and 
adverse effects [30–32].

The current body of literature demonstrates a crucial 
gap: the need to systematically assess the influence of 
controlled family visitation protocols on a wide range 
of physiological indicators such as blood pressure, pulse 
rate, O2 saturation, and respiratory rate. Studies con-
ducted to date have varied in their methodologies, popu-
lation, and ICU environments, leading to inconclusive 
or contradictory results [33–35]. This variability under-
scores an urgent need to explore this area with a robust 
and rigorous trial design that can offer clearer insights 
and potentially reconcile these discrepancies.

The intricate interplay between psychological wellbe-
ing and physiological health forms the cornerstone of our 
study’s rationale. It is well-documented that psychologi-
cal interventions can manifest in measurable physiologi-
cal changes, as the link between a patient’s mental state 
and physical condition is bidirectional and profound [36, 
37].

To address this, the hypothesis has been formulated for 
investigation in our study “Protocol-based scheduled vis-
iting of family members has a positive impact on physi-
ological indicators such as blood pressure, pulse rate, O2 
sat, and respiratory rate of patients admitted to the inten-
sive care unit (ICU).”

To date, the impact of utilizing such scheduled visits on 
the physiological indicators of patients in the intensive 
care unit (ICU) has not been investigated. Therefore, the 
present study aimed to determine the effect of protocol-
based visiting on the physiological indicators of patients 
hospitalized in the ICU.

Methods
Trial design
This study employed a randomized two-group clinical 
trial conducted on 78 hospitalized patients in the Inten-
sive Care Unit (ICU) of Imam Reza Hospital at Mashhad 
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University of Medical Sciences from February 8, 2017, to 
August 8, 2017.

Participants
Inclusion criteria for this study encompassed participants 
aged 18 to 70, stable hemodynamics, no prior history 
of recognized psychiatric illness, and a Glasgow Coma 
Scale (GCS) score between 11 and 15. Exclusion criteria 
included unwillingness to continue participating in the 
study, non-cooperation of patients’ families, and patient 
deterioration.

Intervention
In the intervention group, visits were conducted accord-
ing to a predefined protocol, with three sessions per day: 
morning, regular afternoon, and one session at night. In 
this protocol, the patient’s preferences for specific indi-
viduals were determined through an initial assessment of 
the patient and family members. Visiting were held with 
the individuals the patient wished to meet, and respect 
was shown to those whom the patient did not want to 
meet. Explanations were provided regarding the tempo-
rary nature of the study period, ensuring their consent to 
participate, and conveying necessary information about 
the patient’s condition. A designated individual received 
20-minute individual training sessions on how to con-
duct visits. This training encompassed proper commu-
nication with the patient, bringing items or objects that 
would bring joy to the patient without violating hospital 
regulations, maintaining emotional control when inter-
acting with the patient and observing their condition, 
talking about pleasant memories, individuals, and events 
that were pleasing to the patient. Additionally, they were 
advised to bring recorded voices of people the patient 
wished to meet but could not for any reason.

In the control group, visits were conducted using the 
routine method typically employed in specialized care 
units, with visits occurring once in the afternoon.

Outcomes
To collect data, a personal information questionnaire and 
monitoring equipment were used to measure physiologi-
cal indicators. The personal information questionnaire 
included several questions about age, gender, marital sta-
tus, education, hospitalization history, income status, and 
connection to mechanical ventilation equipment.

Monitoring equipment, specifically the Saadat Alborz 
B5 model, installed above each specialized care unit bed, 
was used to measure physiological indicators. Parameters 
such as systolic blood pressure, diastolic blood pressure, 
and mean arterial pressure were measured non-invasively 
in a semi-upright position with the monitor placed on 
the right index finger. Oxygen arterial blood saturation 

was measured using a probe placed on the patient’s right 
index finger.

Validity of monitoring: The monitoring device’s validity 
was confirmed due to its calibration and repeated accu-
racy control, and it is considered a reliable tool for mea-
suring patients’ physiological indicators.

Sample size and randomization
Sample size calculation, based on a comparison of means 
with a 95% confidence interval and an 80% test power, 
estimated 35 individuals in each group.

Participants meeting the inclusion criteria were 
assigned to either the intervention or control group using 
a block randomization technique. This was facilitated by 
the website randomization.org. Blocks were configured 
to ensure an equal number of participants in each group 
at any given time. The sequence was concealed until the 
interventions were assigned to avoid selection bias.

Upon enrollment, the first participant was randomly 
assigned to the intervention group. Following this, subse-
quent participants were allocated, maintaining an equal 
number per block. This process was sequential: New 
participants were not assigned to the control group until 
the entire intervention group’s block of participants was 
discharged or completed the study intervention. Once 
a block for the intervention group was completed, the 
same process was initiated for the control group—no 
new participants were included in the intervention group 
until the control block was complete.

This method ensured that the assignment of partici-
pants to the intervention or control groups was not pre-
dictable and preserved the integrity of the randomization 
process throughout the study. Furthermore, to minimize 
bias, blinding was implemented at the level of outcome 
assessors and statisticians. These individuals were kept 
unaware of group assignments to ensure the impartiality 
of data collection and analysis.

Statistical methods
To describe quantitative data, measures such as means 
and standard deviations were used, while for variables 
with non-normal distributions, median and interquar-
tile range were utilized. Qualitative data were described 
using frequency distribution tables or diagrams. We 
used the Shapiro-Wilk test for normality. In data analy-
sis, independent t-tests were employed to compare quan-
titative variables between the intervention and control 
groups, while chi-square tests were used for qualitative 
variables. Non-parametric tests like the Mann-Whitney 
U test were used when quantitative variables were not 
normally distributed. Within-group analysis of vari-
ables was conducted using the Friedman and repeated 
measures analysis of variance tests. Data were analyzed 
using SPSS version 22, and a significance level of 0.05 was 
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considered. In light of the observed gender differences 
between our intervention and control groups (p = 0.024), 
we have now included gender as a covariate in our analy-
ses. This adjustment ensures that the comparisons of 
physiological indicators between the two groups are not 
confounded by this variable. All results reported hence-
forth reflect the inclusion of gender as a covariate.

Results
To ensure greater confidence and facilitate subgroup 
analysis, accounting for a 20% dropout rate, 42 individu-
als were included in each group. In total, 78 individuals 
remained in the study after excluding 5 individuals from 
the intervention group and 1 individual from the control 
group (Fig. 1).

In assessing the demographic and clinical characteris-
tics of the study population, we observed that the inter-
vention group was comprised of 14 male individuals 
(37.8%), while the control group contained 26 male indi-
viduals (63.4%). In terms of marital status, the majority in 
both the intervention group (27 individuals or 73.0%) and 
in the control group (32 individuals or 78.0%) were mar-
ried. Statistical analyses did not reveal significant differ-
ences between the two groups in terms of age, education, 
marital status, income status, hospitalization history, and 
connection to mechanical ventilation equipment, with 
all p-values greater than 0.05. These findings suggest 
that the two groups were well-matched and comparable 
across these demographic and clinical variables (Table 1).

Fig. 1 CONSORT Flow Chart of participants
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However, the distribution of gender differed signifi-
cantly between the groups, as determined by the chi-
square test (p = 0.024), indicating a higher proportion 
of males in the control group. This difference has been 
controlled for in subsequent analyses to ensure that any 
observed effects on physiological outcomes are not con-
founded by gender distribution.

Focusing on the primary outcomes of the study — 
physiological indicators such as systolic blood pressure 
(SBP), diastolic blood pressure (DBP), arterial oxygen 
saturation (O2sat), mean arterial pressure (MAP), heart 
rate (HR), and respiratory rate (RR) — we observed the 
following:

Prior to the intervention (pre-visiting phase), there 
were no statistically significant differences between the 
intervention and control group for SBP, DBP, O2sat, and 
MAP values, with p-values exceeding the 0.05 threshold. 
This suggests that the intervention did not impact these 
specific physiological indicators.

Differences in HR and RR, however, were found to be 
statistically significant between the intervention and 
control groups during the pre-visiting phase (p < 0.05), 
indicating a potential effect of the intervention on these 
parameters already noticeable at this stage.

During the visitations, the pattern remained consistent 
for SBP, DBP, HR, O2sat, and MAP with no significant 
differences detected (p > 0.05), reinforcing the absence 
of immediate effects of family visitations on these 
indicators.

Conversely, significant differences in RR were observed 
during the visitation periods between the groups 
(p < 0.05), suggesting the possibility of visitation having 
an impact on the patients’ respiratory rate.

Of particular note is that within the intervention group, 
HR significantly reduced across the three time points 
examined: before, during, and after family visitation 
(p = 0.008). This outcome suggests that protocol-based 
family visitation may exert a calming effect on patients, 
as evidenced by a decrease in heart rate. Given the role 
of HR as an indicator of stress and physiological relax-
ation, these findings may imply that the presence of fam-
ily members during visits can positively influence the 
patient’s emotional and physiologic state.

These results, outlined in Table 2, point to the specific 
influence of family visitation protocols on certain, but 
not all, physiological measurements. It is notable that the 
most significant changes were observed with respect to 
heart rate, highlighting the potential benefits of protocol-
based visitation on this particular physiological stress 
indicator.

Further details and the statistical significance of other 
outcomes are presented in Table 2, providing a compre-
hensive view of the data collected and analyzed in this 
study (Table 2).

Discussion
The present study’s findings contribute to a nuanced body 
of literature with varying conclusions about the physio-
logical impacts of family visits on ICU patients. Although 
no significant differences were found within our results 
when considering average systolic blood pressure, dia-
stolic blood pressure, mean arterial pressure, arterial 
blood oxygen saturation, and respiratory rate between 
intervention and control groups, a noteworthy decrease 
in heart rate was observed in the intervention group. 
This effect was persistent across different stages—before, 
during, and after visitation—suggesting the potential of 
family presence to induce a calming effect and reduce 
cardiovascular stress in ICU patients.

Aligning with this, the study by Jani (2015) indicated 
that consistent, supportive family caregiving could mod-
ulate physiological parameters in patients with spinal 
cord injuries, hinting at the therapeutic potential of fam-
ily involvement [13]. Similarly, Rahmani’s study, which 
determined that structured visitations could lead to a 
modulation of systolic blood pressure by the third day 
of hospitalization, supports the theory that the inter-
vention’s timing and consistency are important factors 

Table 1 Demographic variables of the Intervention and Control 
groups
Variable Group P value

Intervention Control
Age (mean ± SD) 42.2 ± 9.8 45.1 ± 3.7 ***P = 0.429

Sex
n (%)

Male 14 (37.8) 26 (63.4) ****P = 0.024

Female 23 (62.2) 15 (36.5)

Marital Status
n (%)

Single 4 (10.8) 6 (14.6) ****P = 0.523

Married 27 (73.0) 32 (78.0)

Deceased 
Wife

6 (16.2) 3 (7.3)

Education
n (%)

Elementary 7 (18.9) 12 (29.3) ***P = 0.121

Middle 
School

9 (24.3) 15 (30.8)

Diploma 17 (45.9) 9 (33.3)

College 
Education

4 (10.8) 5 (11.5)

History of 
hospitaliza-
tion in
n (%)

Yes 8 (21.6) 10 (24.4) ****P = 0.772

No 29 (78.4) 31 (75.6)

Income Level
n (%)

Less than 
enough

18 (48.6) 26 (63.4) ***P = 0.177

Enough 17 (45.9) 14 (39.7)

More than 
enough

2 (5.4) 1 (3.8)

Under 
mechanical 
ventilation
n (%)

Yes 8 (21.6) 9 (22.0) ****P = 0.972

No 29 (78.4) 32 (78.0)

**** Chi-square  *** Mann-Whitney
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for physiological benefits [38]. In contrast, Akbari et al. 
(2019) discovered immediate effects, showing a reduc-
tion in systolic blood pressure just 30 min after the visit 
[9], while Salavati et al. (2012) reported no significant 
changes, prompting considerations of individual patient 

variability and possible psychophysiological dynamics 
involved during family interactions [39].

The dynamic nature of diastolic blood pressure 
responses to family visiting was demonstrated by Mah-
moudi et al. (2016), who found that extended visitation 

Table 2 Mean systolic and diastolic pressures and their standard deviations, mean arterial pressure, respiration rate, heart rate, and 
and arterial oxygen saturation levels before and after the intervention for participation in both the intervention and control groups
Variable Group P

Intervention
N(37)

Control
N(41)

Mean ± SD Mean ± SD
SBP Before The Visit 129.1 ± 3.8 132.1 ± 3.2 *0.477

During The Visit 131.1 ± 0.8 132.1 ± 2.9 **0.737

After The Visit 128.1 ± 7.6 129.1 ± 4.7 *0.968

Difference between before and during the visit 1.8 ± 7.2 -0.6 ± 1.3 **0.268

Difference between before and after the visit -0.8 ± 7.4 -3.9 ± 0.2 **0.248

Difference between after and during the visit -2.9 ± 4.5 -2.7 ± 9.4 *0.352

Intragroup Comparison ***0.233 ****0.182

DBP Before The Visit 78.1 ± 8.5 81.9 ± 9.9 *0.080

During The Visit 80.1 ± 6.1 81.1 ± 3.8 **0.787

After The Visit 80.1 ± 5.9 80.9 ± 4.7 **0.971

Difference between before and during the visit 1.6 ± 9.7 -0.5 ± 5.8 **0.093

Difference between before and after the visit 1.5 ± 7.8 -1.6 ± 5.5 **0.026

Difference between after and during the visit -0.7 ± 2.3 -0.6 ± 9.1 **0.605

Intragroup Comparison ****0.160 ***0.298

O2 sat Before The Visit 95.1 ± 9.6 95.1 ± 4.9 *0.244

During The Visit 95.1 ± 9.6 95.1 ± 3.9 *0.219

After The Visit 95.1 ± 7.7 95.1 ± 3.9 **0.295

Difference between before and during the visit -0.1 ± 1.0 -0.0 ± 1.6 *0.983

Difference between before and after the visit -0.1 ± 2.0 -0.0 ± 1.4 *0.426

Difference between after and during the visit -0.0 ± 2.8 -0.0 ± 0.4 *0.397

Intragroup Comparison ****0.125 ****0.052

RR Before The Visit 22.5 ± 7.2 19.4 ± 2.8 *0.002

During The Visit 22.5 ± 6.2 19.4 ± 4.6 *0.004

After The Visit 22.5 ± 5.4 19.4 ± 2.6 **0.005

Difference between before and during the visit -0.2 ± 0.8 0.1 ± 3.9 **0.580

Difference between before and after the visit -0.3 ± 2.4 0.2 ± 0.7 **0.704

Difference between after and during the visit -0.2 ± 2.6 -0.2 ± 2.4 *0.794

Intragroup Comparison ***0.894 ****0.981

HR Before The Visit 93.1 ± 5.5 84.1 ± 5.4 **0.013

During The Visit 91.1 ± 4.4 84.1 ± 8.8 **0.075

After The Visit 90.1 ± 7.6 85.1 ± 0.7 **0.113

Difference between before and during the visit -2.5 ± 1.7 0.4 ± 3.8 **0.054

Difference between before and after the visit -2.5 ± 7.9 0.5 ± 5.2 **0.012

Difference between after and during the visit -0.4 ± 7.4 0.5 ± 3.3 **0.424

Intragroup Comparison ***0.008 ***0.817

MAP Before The Visit 95.1 ± 8.8 98.1 ± 5.0 **0.315

During The Visit 97.1 ± 8.4 98.1 ± 5.2 **0.801

After The Visit 97.1 ± 1.1 96.1 ± 2.4 **0.712

Difference between before and during the visit 2.6 ± 0.4 -0.5 ± 0.1 *0.242

Difference between before and after the visit 1.5 ± 3.3 -2.6 ± 3.9 **0.012

Difference between after and during the visit -0.6 ± 7.7 -2.6 ± 3.1 **0.279

Intragroup Comparison ***0.135 ****0.067
* Mann-Whitney ** Independent T-test  *** Repeated Measures **** Friedman Test
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times could affect diastolic pressure in a specific direction 
[35]. Yet, Razaei et al. (2016) experienced an increase in 
diastolic blood pressure with longer visits, counter to the 
common presumption of visitation as a universally sooth-
ing practice [35]. Kamrani et al. (2010) also reported an 
increase in diastolic pressure following the start of a visit, 
reinforcing the notion that patient reactions to family 
presence are highly individual and may reflect complex 
emotional and physiological interactions [29].

When examining the impact of family visits on mean 
arterial pressure, the studies present a multifaceted pic-
ture. Kamrani et al. (2010) saw increases after visitations 
began, contrasting our findings where no significant 
variation was observed [29]. Salavati et al. (2012) and 
Basiri Moghadam et al. (2015) also contributed mixed 
outcomes to this discussion, the former not detecting 
changes, and the latter observing modulation in stroke 
patients [39]. These discrepancies underscore the neces-
sity of individualizing visitation protocols to the patient’s 
needs and conditions for optimal physiological outcomes.

Regarding heart rate, our study mirrors the results of 
Basiri Moghadam et al. (2015) and Shahvali et al. (2022), 
where scheduled, structured visits were associated with 
heart rate reductions, which aligns with the physiologi-
cal signatures of stress relief and improved patient well-
being [40]. This is contrasted, however, with Kamrani et 
al. (2010), who reported an increase in heart rate, sug-
gesting that visits in certain contexts or without proper 
structure might inadvertently induce stress [29]. Notably, 
our study provides a unique perspective by incorporating 
three visitation sessions with preferred individuals, pos-
sibly reinforcing the positive impacts of emotionally sup-
portive visits.

The data on respiratory rate and arterial blood oxygen 
saturation also deliver mixed insights. While our study 
and that of Salavati et al. (2012) observed no signifi-
cant change in respiratory rate, Basiri Moghadam et al. 
(2015) found it could be positively modified with regular 
care-focused visitation [39]. The relationships between 
visitation, therapeutic communications, and minimal 
restriction policies could offer potential pathways for 
improving respiratory parameters, which should be fur-
ther examined [41, 42]. Moreover, the discrepancy in 
arterial blood oxygen saturation outcomes between stud-
ies indicates variable physiological responses that can be 
attributed to the intervention specifics or patient situ-
ational factors [29, 39, 43].

These interpretations emphasize the burgeoning recog-
nition of family visits as an integral component of patient 
care within specialized care units. While this collective 
research highlights the delicate balance needed in creat-
ing visitation protocols that meet the clinical and emo-
tional needs of patients, it also stresses the importance of 
customized approaches informed by patient preferences, 

medical conditions, and individual responses. Ultimately, 
structured visitation that is well-planned and patient-
centered appears to consistently produce beneficial 
results, advancing patient care and supporting recovery.

In light of the current study findings, the following sug-
gestions are proposed for future research to enhance and 
broaden the understanding of family visitation protocols 
in ICU settings:

Patient-Centered Approach: Investigate the efficacy 
of visitation protocols based on patient preferences and 
individualized needs, thus promoting patient-centered 
care in critical settings, Quality of Life Assessments: 
Incorporate assessments of patient and family-reported 
outcomes on quality of life and psychological well-being 
to evaluate the broader impacts of family visitation pro-
tocols, Longitudinal Studies: Implement longitudinal 
research to track the long-term effects of regulated family 
visitation on ICU patients, assessing whether immediate 
physiological benefits correspond with improved long-
term recovery outcomes, Extended Protocols: Develop 
and test comprehensive protocols that include additional 
non-pharmacological interventions—like guided imagery 
or mindfulness—to complement the visitation sessions, 
Different ICU Settings: Replicate this study across various 
hospital environments and cultural contexts to evaluate 
the generalizability of the findings and to accommodate 
diverse patient populations, Vigilance in Caregiver Train-
ing: Explore diverse training methodologies for caregiv-
ers to optimize their interactions with patients during 
visits, aiming to enhance the effectiveness of visitation 
protocols, Impact on Healthcare Providers: Research the 
impact of visitation protocols on the workloads and per-
spectives of nursing and medical teams within ICU envi-
ronments, taking into account their standpoint on open 
versus restricted visiting hours, Technological Augmen-
tation: Study the integration of innovative technologies, 
such as virtual reality, to simulate the presence of family 
members, potentially offering alternative means of social 
support for patients unable to receive visitors, Economic 
Evaluation: Focus on the economic implications of imple-
menting family visitation protocols, analyzing the cor-
relation between improved physiological indicators and 
potential reductions in hospitalization costs and length 
of ICU stays, Visitation Impact on Staff: Understand the 
effects of family visitation on ICU staff, examining how 
it influences their workload, stress levels, and job satis-
faction with the goal of optimizing visitation policies to 
improve working conditions.

The limitations of our study are multifaceted and 
notably reflective of the intricate nature of ICU set-
tings. Achieving caregiver cooperation for the proto-
col-based visitation intervention posed a significant 
challenge—addressed through proactive communication 
and logistical support. The nursing staff’s engagement in 
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implementing the intervention also required significant 
facilitation. Additionally, the restrictive inclusion criteria, 
while necessary to ensure patient safety and reliability of 
results, limited participant heterogeneity and potentially 
extended the duration needed for adequate sample acqui-
sition. Furthermore, our study’s design within a single 
internal ICU setting may limit the generalizability of our 
findings across different ICUs with varied patient profiles 
and procedural norms. These limitations underpin a call 
for cautious interpretation of our outcomes and advocate 
for expansive future research to bolster evidence for the 
efficacy of protocol-based family visitation in critical care 
environments.

Conclusion
protocol-based family visits constitute a non-pharmaco-
logical intervention that may help in reducing physiologi-
cal stress indicators such as heart rate in ICU patients. 
The findings support the cautious implementation of visi-
tation protocols in intensive care units, tailored to both 
patient preferences and clinical needs. We recommend 
incorporating family visitation guidelines into routine 
care practices while seeking to continually analyze and 
improve upon these strategies for the optimum benefit of 
patients.

Abbreviations
ICU  Intensive care unit

Acknowledgements
We are grateful to all the nurses, doctors and patients who have cooperated 
in this study.

Author contributions
All authors have read and approved the manuscript. Study design: ZNO, FH; 
data collection and analysis: ZNO, FH, NA, AP; manuscript preparation: ZNO, 
HE, MN, FH.

Funding
Mashhad University of Medical Sciences, Mashhad, Iran.

Data availability
The datasets generated in the present study are available from the 
corresponding author upon reasonable request.

Declarations

Ethics approval and consent to participate
The research was approved by the Research Ethics Committees of Mashhad 
University of Medical Sciences, Mashhad, Iran (no. ir.mums.rec.1395.477), 
and registered in the Iranian Registry of Clinical Trials with the code 
IRCT20161229031654N2. An official permission was obtained from hospital 
administrators to conduct the study. Informed consent was obtained from 
all subjects. Anonymity and confidentiality were assured through coding the 
data. Participants were assured that their participation was voluntary and they 
could withdraw from the study at any time without any penalty. All methods 
were performed in accordance with the relevant guidelines and regulations, 
which are aligned with the Declaration.

Consent for publication
Not applicable.

Conflict of interest
The authors declare that there is no conflict of interest in the publication of 
this article.

Received: 7 October 2023 / Accepted: 25 December 2023

References
1. Stretch B, Shepherd SJ: Criteria for intensive care unit admission and severity 

of illness. Surgery (Oxford) 2021;39(1):22–8.
2. Jonkman AH, De Vries HJ, Heunks LM. Physiology of the respiratory 

drive in ICU patients: implications for diagnosis and treatment. Crit Care. 
2020;24(1):104.

3. Santacruz CA, Pereira AJ, Celis E, Vincent J-L. Which multicenter randomized 
controlled trials in critical care medicine have shown reduced mortality? A 
systematic review. Crit Care Med. 2019;47(12):1680–91.

4. Barreto BB, Luz M, Rios MNO, Lopes AA, Gusmao-Flores D. The impact of 
intensive care unit diaries on patients’ and relatives’ outcomes: a systematic 
review and meta-analysis. Crit Care. 2019;23:1–10.

5. Sun X, Huang D, Zeng F, Ye Q, Xiao H, Lv D, Zhao P, Cui X. Effect of intensive 
care unit diary on incidence of posttraumatic stress disorder, anxiety, and 
depression of adult intensive care unit survivors: a systematic review and 
meta-analysis. J Adv Nurs. 2021;77(7):2929–41.

6. Considine J, Street M, Hutchinson AM, Mohebbi M, Rawson H, Dunning 
T, Botti M, Duke MM, Hutchison AF, Bucknall T. Vital signabnormalities as 
predictors of clinical deterioration in subacute care patients: a prospective 
case-time-control study. Int J Nurs Stud. 2020;108:103612.

7. Alizadeh-Taghiabad B, Mazloum SR, Miri K, Namazinia M. Determining 
the frequency of burn wound dressing for clinically competent nursing 
students: establishing standards based on learning curves. BMC Med Educ. 
2023;23(1):678.

8. Vanhorebeek I, Latronico N, Van den Berghe G. ICU-acquired weakness. 
Intensive Care Med. 2020;46(4):637–53.

9. Akbari R, Karimi Moonaghi H, Mazloum SR, Bagheri Moghaddam A: Imple-
mentation of a flexible visiting policy in intensive care unit: A randomized 
clinical trial. Nursing Critical Care. 2020;25(4):221–8.

10. Jarvis C. Physical examination and Health Assessment E-Book. Elsevier Health 
Sciences; 2019.

11. Trogrlić Z, Ista E, Ponssen HH, Schoonderbeek JF, Schreiner F, Verbrugge 
SJ, Dijkstra A, Bakker J, van der Jagt M. Attitudes, knowledge and practices 
concerning delirium: a survey among intensive care unit professionals. Nurs 
Crit Care. 2017;22(3):133–40.

12. Yazdanpanah Y, Saleh Moghadam AR, Mazlom SR, Haji Ali Beigloo R, Mohajer 
S. Effect of an educational program based on health belief model on medica-
tion adherence in elderly patients with Hypertension. Evid Based Care. 
2019;9(1):52–62.

13. Jani MR: The effect of regular family caregivers’ supportive meeting on physi-
ologic parameters in CVA Patients in Intensive Care Unit. Med Surg Nurs J. 
2015;4(3):e88254.

14. Waters L. Using positive psychology interventions to strengthen family hap-
piness: a family systems approach. J Posit Psychol. 2020;15(5):645–52.

15. Maurović I, Liebenberg L, Ferić M. A review of family resilience: understand-
ing the concept and operationalization challenges to inform research and 
practice. Child Care in Practice. 2020;26(4):337–57.

16. Mohajer S, Mazlum SR, Rajabzadeh M, Namazinia M: The effect of laughter 
yoga on depression in cancer patients undergoing chemotherapy: a ran-
domized clinical trial. Hayat. 2022;28(3):284–95.

17. Sabbaghi M, Miri K, Kahi R, Nia MN. Investigation of stress, anxiety, and 
depression levels of Pre-hospital Emergency Medicine personnel in eastern 
Iran during the Covid-19 pandemic. BMC Emerg Med. 2022;22(1):1–9.

18. Heydari A, Khorashadizadeh F, Nabavi FH, Mazlom SR, Ebrahimi M. Spiritual 
health in nursing from the viewpoint of Islam. Iran Red Crescent Med J 2016, 
18(6).

19. Wong P, Redley B, Digby R, Correya A, Bucknall T. Families’ perspectives of 
participation in patient care in an adult intensive care unit: a qualitative study. 
Australian Crit Care. 2020;33(4):317–25.

20. Zare Z, Amirian M, Golmakani N, Mazlom R, Ahangar ML. Sexual dysfunction 
in infertile women. Int J Reproductive Biomed. 2016;14(2):89.

21. Akar M, Miri K, Mazloum SR, Hajiabadi F, Hamedi Z, Vakilian F, Dehghan H. The 
impact of cardiopulmonary rehabilitation in phase II cardiac rehabilitation 



Page 9 of 9Nazari-Ostad et al. BMC Anesthesiology           (2024) 24:18 

program on the health-related quality of life of patients undergoing coronary 
artery bypass graft Surgery. Curr Probl Cardiol. 2024;49(2):102221.

22. Heydari A, Sharifi M, Moghaddam AB. Family participation in the care of older 
adult patients admitted to the intensive care unit: a scoping review. Geriatr 
Nurs. 2020;41(4):474–84.

23. Namazinia M, Mazlum SR, Mohajer S, Lopez V. Effects of laughter Yoga on 
health-related quality of life in cancer patients undergoing chemotherapy: a 
randomized clinical trial. BMC Complement Med Ther. 2023;23(1):1–10.

24. Abdallah A, Demaerschalk BM, Kimweri D, Aden AA, Zhang N, Butterfield R, 
Asiimwe SB, O’Carroll CB: A comparison of the Full Outline of Unresponsive-
ness (FOUR) and Glasgow Coma Scale (GCS) scores in predicting mortality 
among patients with reduced level of consciousness in Uganda. Neurocritical 
Care. 2020;32:734–41.

25. Ning J, Cope V. Open visiting in adult intensive care units–a structured litera-
ture review. Intensive and Critical Care Nursing. 2020;56:102763.

26. Miri K, Mohammadi E, Vanaki Z. Trend in the role of licensed practical nurses 
in health care system: a situational analysis. Nursing forum: 2021. Wiley Online 
Library; 2021. pp. 9–18.

27. Büyükcam F, Kaya U, Karakılıç ME, Çavuş UY, Turan Sönmez F, Odabaş Ö. 
Predicting the outcome of children with head trauma: Comparison of FOUR 
score and GCS. 2012.

28. Giannini A. Open intensive care units: the case in favour. Minerva Anestesiol. 
2007;73(5):299.

29. Kamrani F, Seyedjavadi M, Abedsaeedi Z, Alavimajd H, Hosseinian E. Physio-
logic indices of patients before, during and after visit in coronary care unit at 
Imam Khomeini hospital in Ardebil. Adv Nurs Midwifery. 2010;20(70):18–22.

30. Marco L, Bermejillo I, Garayalde N, Sarrate I, Margall M, Asiain MC. Intensive 
care nurses’ beliefs and attitudes towards the effect of open visiting on 
patients, family and nurses. Nurs Crit Care. 2006;11(1):33–41.

31. Kalani Z, Tavangar H, Rahimi A. Effectiveness of nursing interventions on 
incidence of delirium in patients hospitalized to intensive cardiac care units, 
Shiraz hospitals, 2012. 2013.

32. Whitton S, Pittiglio LI. Critical care open visiting hours. Crit Care Nurs Q. 
2011;34(4):361–6.

33. Van Rompaey B, Elseviers MM, Schuurmans MJ, Shortridge-Baggett LM, 
Truijen S, Bossaert L. Risk factors for delirium in intensive care patients: a 
prospective cohort study. Crit Care. 2009;13:1–12.

34. Hajiabadi F, Heydari A, Manzari ZS. The elixir of visiting: a qualitative study 
on the experiences of conscious mechanically ventilated patients in 

intensive care units regarding visiting family members. Evid Based care. 
2017;7(2):46–58.

35. Rezaie H, Sadeghi T, Abdoli F. The effects of scheduled visitation on the physi-
ological indices of conscious patients admitted at intensive care units. Evid 
Based Care. 2016;5(4):33–40.

36. Jacob L, Tully MA, Barnett Y, Lopez-Sanchez GF, Butler L, Schuch F, López-
Bueno R, McDermott D, Firth J, Grabovac I. The relationship between physical 
activity and mental health in a sample of the UK public: a cross-sectional 
study during the implementation of COVID-19 social distancing measures. 
Ment Health Phys Act. 2020;19:100345.

37. Trudel-Fitzgerald C, Millstein RA, Von Hippel C, Howe CJ, Tomasso LP, Wagner 
GR, VanderWeele TJ. Psychological well-being as part of the public health 
debate? Insight into dimensions, interventions, and policy. BMC Public 
Health. 2019;19(1):1–11.

38. Rahmani R, Yazdi RA, Motahedian E, Rahimi A: To assess the effect of planed 
meeting on the physiologic indicators of the patients who suffer from Acute 
Coronary Syndrome. Iran J Crit Care Nurs. 2013;6(1):57–64.

39. Maleki M, Ghaderi M, Ashktorab T, Jabbari Nooghabi H, Zadehmohammadi A. 
Effect of light music on physiological parameters of patients with traumatic 
brain injuries at intensive care units. Intern Med Today. 2012;18(1):66–74.

40. Shahvali EA, Adineh M, Davarpanah I, Saberipour B, Jahangirimehr A, Safavi A. 
The Effect of Family’s scheduled visitation on vital signs and satisfaction level 
of patients admitted to the Cardiac Care Unit: a Randomized Clinical Trial. 
Jundishapur J Chronic Disease Care 2022, 11(2).

41. Davidson JE, Jones C, Bienvenu OJ. Family response to critical Illness: Postint-
ensive Care syndrome–family. Crit Care Med. 2012;40(2):618–24.

42. Jacobowski NL, Girard TD, Mulder JA, Ely EW. Communication in critical care: 
family rounds in the intensive care unit. Am J Crit Care. 2010;19(5):421–30.

43. Yousefi H, Naderi M, Daryabeigi R. The effect of sensory stimulation provided 
by family on arterial blood oxygen saturation in critical care patients. Iran J 
Nurs Midwifery Res. 2015;20(1):63.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations. 


	Effect of protocol-based family visitation on physiological indicators in ICU patients: a randomized controlled trial
	Abstract
	Introduction
	Methods
	Trial design
	Participants
	Intervention
	Outcomes
	Sample size and randomization

	Statistical methods
	Results
	Discussion
	Conclusion
	References


