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Abstract 

Background:  Weaning the patient from mechanical ventilation (MV) is one of the common treatments in intensive 
care units (ICU). Among the factors that can complicate the weaning process are psychological problems caused by a 
lack of family visits.

Objective:  This study aimed to evaluate the effect of scheduled visiting on weaning from mechanical ventilation in 
patients with brain injury admitted to ICUs.

Methods:  This quasi-experimental study was performed on 60 patients with brain injury referred to one of the 
hospitals in Central Province, Iran in 2020. The selection of samples based on inclusion criteria and random allocation 
to the two groups of intervention and control by permuted block randomization was done. The first-degree relatives 
of the patients at the time of weaning in the intervention group were present at the patient’s bedside twice a day 
at 10:00 AM and 3:00 PM for 30–45 min and performed what they had been trained to do. Participants in the control 
group visited patients from the area outside the patient room. Length of weaning, length of mechanical ventilation, 
and length of stay in the ICU were recorded and measured using a researcher-conducted checklist. The results were 
analyzed using descriptive and inferential statistics and chi-square and independent t-tests in SPSS16.

Results:  The study results showed that the number of patients weaned from mechanical ventilation in the interven-
tion group was significantly higher than that of the control group (P ≤ 0.05). The mean length of weaning in the inter-
vention and control groups was not statistically significant, but it was clinically significant in the intervention group 
(P > 0.05). In addition, the length of mechanical ventilation and the length of stay of the intervention group in the ICU 
were significantly shorter than that of the control group (P ≤ 0.05).

Conclusion:  According to the study results, scheduled visiting resulted in faster weaning from mechanical venti-
lation. As a result, nurse managers are suggested to make arrangements for family members to be present at the 
patient’s bedside in order for patients to be weaned off the mechanical ventilator more easily.
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Introduction
Weaning from mechanical ventilation (MV) is one of 
the important stages of treatment in intensive care units 
(ICUs). Weaning process accounts for about 40% of the 
length of MV. Weaning is the process of reducing ventila-
tor support and ultimately resulting in a patient breath-
ing spontaneously and being extubated [1]. Numerous 
factors are involved in weaning from MV, including 
nutrition, proper communication with the patient, seda-
tives and narcotics, psychological factors, metabolic fac-
tors, weaning methods and measurable parameters [2]. 
Weaning from MV depends on the mental and physical 
condition of the person. Additionally, nursing interven-
tions and environmental conditions can induce anxiety 
in patients. Anxiety in the patient increases the number 
of breaths, decreases the tidal volume and minute vol-
ume and the need for more sedatives in the patient [1]. 
Excessive use of sedatives can make the patient depend-
ent on MV [2]. The presence of the family at the patient’s 
bedside can create a trusting and intimate relationship 
between the family and the patient. These can improve 
the parameters of the MV and reduce the need to use 
sedatives. For this reason, the need for a family in (ICUs) 
is more felt [3].

Family members can help the patient wean off the 
mechanical ventilator. Most of the mechanically ven-
tilated patients experience a lot of anxiety and stress 
because they are treated aggressively, do not have many 
visitors, and are in a loud and strange place, which can 
make them reliant on MV. For those admitted to ICUs, 
sensory deprivation caused by the absence of family vis-
its can lead to a greater reliance on MV [4]. Happ et al. 
[5] conducted a qualitative study and showed that fami-
lies, who were present at the patient’s bedside during 
the weaning process, communicated with them through 
physical contact, touching, kissing and even supervision. 
The length of weaning (LOW) from the MV was signifi-
cantly increased. They found that having a family was 
relaxing and useful during weaning from MV. Safaeepour 
et al. [4] conducted a study and showed longer weaning 
in patients whose family members were present at their 
bedside immediately after their admission to the car-
diac ICU. Also, Burns et al. [6] showed that early family 
involvement could have many benefits for the patient’s 
weaning and prevent the complications of MV.

In other studies, patients considered the presence of 
family members effective in meeting their needs and feel-
ing secure [7, 8]. Scheduled visiting has been shown to 
provide psychological support for patients, but Iranian 
hospitals have strict rules that put patients and their 
families under a lot of pressure [9]. Such limitations can 
slow down a patient’s recovery process, increase the 
length of MV, and have devastating psychological effects 

on both the patient and their family [10]. Weaning from 
MV is one of the most important tasks in ICUs, and the 
patient’s mental state can either accelerate or impede 
the weaning process, incurring enormous costs. There-
fore, the present study aimed to determine the effect of 
scheduled visiting on the weaning from MV in patients 
with brain injury admitted to ICUs in order to provide a 
useful procedure for family involvement in patient care, 
improve health, and reduce healthcare costs.

Method
Study design
This quasi-experimental study was performed on two 
groups of intervention and control. The ICUs (trauma) 
of the public sub-specialty hospitals in Central Province, 
Iran, were selected for this study. The families can visit 
their patients three times a week (Monday-Wednesday-
Friday) from an area outside the patient room, avoiding 
them to have close physical and emotional contact with 
patients.

Participants
Mechanically ventilated patients aged 18–65 years, who 
had a brain injury with a level of consciousness between 5 
and 8 were eligible. First-degree relatives (father, mother, 
sister, brother, spouse, and child) aged 18–65 years, who 
could communicate verbally and were willing to partici-
pate in the study met the inclusion criteria for families. 
Patients who died, were transferred to the ward, or had to 
undergo emergency surgery were all excluded. The sam-
ple size was 30 individuals in each group based on the 
results of Abbasi and Mohammadi [11], with 95% con-
fidence and 80% test power, S1 = 0.9, S2 = 0.9, X1 = 6.8, 
and X2 = 7.8 (Consciousness level variable). By taking 
into account a ten-percent dropout, 33 subjects in each 
group were estimated. The selection of samples based 
on inclusion criteria and random allocation to the two 
groups done. Then, participants were assigned into the 
intervention and control groups by the permuted block 
randomization method. This random method involves 
a sequence of blocks, each block containing a number 
of predefined numbers or letters. Permuted block rand-
omization method is a way to randomly assign a partici-
pant to a treatment group. While maintaining a balance 
between treatment groups. Each “block” has a certain 
number of random treatment instructions. The treatment 
groups in this study included (scheduled visiting) inter-
vention group (number 1) and (routine ward appoint-
ments) control group (number 0). Six blocks of 10 were 
selected and according to the order of the numbers in 
these blocks, individuals were assigned to the interven-
tion and control groups. The sampling and intervention 
process lasted from January 2021 to July 2022.
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Ethical considerations
All the families of the study participants were informed 
of the study objectives and provided informed written 
consent before participation. Participants’ families were 
free to enter or leave the study. They were also assured 
that their patient information would be kept confidential.

Instruments
In order to collect data in this study, a researcher-con-
ducted checklist of weaning from MV was used. The 
checklist includes: a) demographic information (age, sex, 
education and history of underlying diseases - use of nar-
cotics and sedatives, dose of drugs, MV mode, type of 
brain trauma, cause of brain trauma) and b) indicators 
of weaning from MV (weaning mode, length of wean-
ing (hours), length of MV (days) and length of stay in the 
ICU (days), which were measured during 7 days.

The content and face validity of the checklist was 
assessed by three anesthesiologists and seven ICU 
nurses. Inter-rater reliability of 0.83 was obtained.

Intervention
When selecting a patient’s first-degree relative for the 
intervention (mother, father, spouse, or sibling), the 
family member with the strongest emotional ties to the 
patient was chosen. Two ICU nurses received the nec-
essary training in family interventions, ward rules, and 
the importance of scheduled visiting. Then, they trained 
close family members about rules of ICU, patient’s con-
dition, the value of scheduled visiting, hand washing 
before entering and after leaving the ward, talking to 

patient, and getting the patient to cough, breathe deeply 
and do breathing exercises (Table 1). The family member 
was present at the patient’s bedside twice a day at 11 am 
and 3 pm. The visiting lasted for 30–45 min for 7 days 
[11] from the beginning of admission (14 times in total). 
On all occasions, the patient’s assigned nurse accompa-
nied and assisted the first-degree relative, making sure 
everything went as planned and providing assistance as 
needed. As soon as the family member’s mental and emo-
tional condition became stable, a trained nurse helped 
them to implement the care plan.

During their visit with the patient, the family member 
told the patient, who they were, as well as the date and 
location of the visit. Furthermore, the family member 
spoke to the patient in a soothing tone and had physi-
cal and emotional contact with the patient. After receiv-
ing permission from a nurse, the family member sat the 
patient down in a semi-sitting position, getting them to 
breathe slowly and deeply. They were also at the patient’s 
bedside when the patient was weaned off the ventilator. 
The family member told them to take deep breaths and 
cough.

Weaning of the patient from the MV is the responsi-
bility of the doctor based on the mode of ventilation 
and the parameters of the MV, which are different for 
each patient based on the condition of the patients. The 
weaning process starts by reducing the parameters of the 
MV (number of breaths, fio2, and pressure support) and 
being on the SIMV mode, and if the patient tolerates the 
reduction of the MV parameters, then the patient mode 
is changed to the spontaneous mode. After that, if the 

Table 1  How to implement family care while being at the patient’s bedside

Selection of a close family member based on the closest proximity to the patient in consultation with the family

Training of two nurses to train the family to attend the patient’s bedside

Preparing the family to enter the department (familiarization with the department - familiarization with equipment and devices, etc.) and familiariza-
tion with the rules of the ICUs

Family training for intervention by trained nurses (2-hour session)
1- Teaching the time of entering and leaving the ward and the presence of the family on time
2- Being a close family member for 7 days
3- Washing hands upon entering the ward and before doing anything for the patient (medical hand washing training)
4- How to communicate with the patient during 30 to 45 minutes
  - Greeting the patient and calling the patient by her name
  - Introducing yourself to the patient to be repeated several times
  - Making close contact with the patient, such as touching the face and skin contact with the patient and kissing the patient
  - Talking about the condition of other family members
  - Talking about the patient’s condition and what devices are connected to the patient.
  - Sit the patient down with the permission of the relevant nurse
  - Encourage the patient to breathe slowly and deeply
  - If the patient is conscious, encourage the patient to cough and swallow saliva
  - Encouraging the patient to hold his breath and let it out slowly in case of spontaneous breathing with the device
  - During the weaning of the patient from the device, continuous family communication with the patient and encouragement to breathe deeply 
and cough and expectorate
  - Sit the patient down and help the nurse for the patient’s respiratory physiotherapy
  - Making the patient perform incentive spirometry with the device
  5- After finishing 45 minutes, kiss the patient goodbye and tell the patient about the time of the next appointment
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spontaneous mode is tolerated, the patient is weaned 
from the MV and placed on the venturi tipis with suf-
ficient oxygen. The patient is alternately placed on the 
machine and then placed on the venturi tipis. Gradually, 
the times of placement on the Venturi tipis increased 
so that the patient is completely placed on the venturi 
tipis within 24 h. If the patient tolerates the venturi tipis 
completely within 24 h, the patient’s tracheal tube will 
be removed and the patient will breathe with an oxygen 
mask and will be assessed within 24 h. In case of dif-
ficulty in breathing, the patient should be placed on the 
mechanical ventilator again.

Control group
There was no scheduled visiting for the control group. 
Family members in the control group could visit their 
patients for 3–5 min. Sometimes, they had to visit 
their patients from an area outside the patient room or 
through closed-circuit television. After 7 days, the length 
of weaning (hours), the length of MV, and length of stay 
in the ICU (day) were compared in two groups.

Data collection
Data were collected using a researcher-conducted check-
list of weaning from MV twice a day for 7 days.

Data analysis
The data were analyzed using SPSS16. Alpha significance 
level was considered 0.05. Demographic information of 
the research samples (nominal variables) was analyzed 
using Chi-square test, while quantitative variables were 
analyzed using independent t-test.

Results
In this study, two patients in the intervention group were 
excluded from the study due to death and one patient due 
to transfer to other departments. In the control group, 
one patient died and two patients were excluded from 
the study due to emergency surgery. Finally, 30 patients 
remained in the intervention and control groups.

The chi-square test revealed that the distribution of 
samples in the intervention and control groups was the 
same in terms of sex, level of education, diagnosis, cause 
of admission, use of sedatives, and MV mode. In addi-
tion, the independent t-test showed no statistically sig-
nificant difference in mean age between the intervention 
and control groups (Table 2).

The chi-square test showed that the frequency dis-
tribution of weaning from MV was significantly dif-
ferent between intervention and control groups 
(P-value = 0.05), so that weaning from the MV in the 
intervention group was significantly longer than that of 
the control group (Table 3).

Independent t-test showed that the mean length of 
weaning (hours) was not significantly different between 
the intervention and control groups (P-value = 0.26), 
while this difference was clinically significant in the inter-
vention group. Independent t-test showed that the mean 
length of MV in the control group was significantly longer 
than that of the intervention group (P-value = 0.03). In 
addition, independent t-test showed that the mean length 
of stay in the ICU was significantly different between the 
intervention and control groups (P-value = 0.03). Patients 
in the intervention group spent less time in the ICU than 
those in the control group (Table 4).

The results of two-way analysis of variance showed that 
gender and diagnosis did not have a statistically signifi-
cant effect on the length of weaning. Also, the factor of 
gender and diagnosis had not a statistically significant 
effect on the length of stay in the ICU (Table 5).

Discussion
This study aimed to determine the effect of scheduled vis-
iting on weaning from MV in patients with brain injury 
admitted to the ICU. The study results showed no sta-
tistically significant difference in all demographic char-
acteristics between the intervention and control groups, 
indicating their ineffectiveness in the length of weaning 
and the length of MV in the intervention and control 
groups. The two groups were homogenized in terms of 
age, sex, type of brain injury, and the dose of sedatives 
because they could affect the length of weaning and MV 
[12–14].

The study results showed a significantly different fre-
quency distribution in weaning from mechanical ven-
tilator between the intervention and control groups, 
indicating that weaning from MV was significantly 
greater in the intervention group than in the control 
group. Furthermore, the study results showed that the 
mean length of weaning (hours) was not significantly 
different between the intervention and control groups, 
while this difference was clinically significant in the inter-
vention group. Weaning of patients in the intervention 
and control groups was 2.1 and 1.3 h, respectively.

Perhaps the reason for the lack of statistical signifi-
cance in the study is the presence of the family with the 
patient for a very short time, and if the presence of the 
family is continuously with the patient, the weaning time 
of the patient will increase.

Safaeepour et al. [4] studied the effect of family-cen-
tered care on weaning from MV in patients undergo-
ing coronary artery bypass surgery. They showed longer 
weaning in patients whose family members were pre-
sent at their bedside immediately after their admission 
to the cardiac ICU. In addition, the length of MV in the 
intervention group was shorter than that of the control 
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group, indicating the importance of early weaning in all 
patients admitted to ICUs. Happ et al. [5] showed that 
family presence during weaning process led to satisfac-
tory results in patients and their families. Burns et  al. 
[6] also indicated that family involvement in wean-
ing process was a new research model in ICUs. They 
showed that early family involvement could have many 
benefits for the patient’s weaning and prevent the com-
plications of MV. The mentioned studies supported the 
present study, showing the effect of family involvement 
and scheduled visiting on the weaning process.

However, other studies showed that the use of 
patient-centered method (nursing care) was more effec-
tive in patients under prolonged MV. The reason for 
this discrepancy is the type of patients, who were under 
prolonged MV, which can complicate the weaning pro-
cess. They concluded that barriers to family-centered 
care included lack of teamwork and resources [15].

The study results also showed that the mean length 
of MV (days) in the control group was significantly 
longer than that of the intervention group. In addition, 

Table 2  Comparison of demographic characteristics of study samples in intervention and control groups

Demographics Case Control p-value
N % N %

Sex
  Men 22 73.3% 20 66.6% χ2 = .32

P = .57  Woman 8 26.7% 10 33.4%

Education
  Under graduate 4 13.3% 4 13.3% χ2 = 2.08

P = .55  Diploma 18 60% 17 56.7%

  post graduate 8 26% 9 30%

Diagnosis
  Cerebral Hemorrhage 16 53.4% 18 60% χ2 = 4.43

P = .61  MIX 4 13.3% 2 6.7%

  Contusion 6 20% 9 30%

  DAI: (Diffuse Axonal Injury) 4 13.3% 1 3.3%

Cause
  Car accident 10 33.3% 11 36.7% χ2 = .74

P = .68  Motor accident 16 35.3% 17 56.7%

  Falling 4 13.3% 2 6.7%

Use of sedatives
  Yes 28 93.3 27 90 χ2 = .22

P = .62  No 2 6.7 3 10

Modes
  SIMV 21 70 20 66.6 χ2 = 3.39

P = .33  SPONT 8 26.6 5 16.7

  PSV 1 3.4 5 16.7

Mean (SD) Mean (SD) t = .18
P = .85Age 35.4(14.2) 32.9(13.6)

Table 3  Comparing the weaning from mechanical ventilation in 
intervention and control groups during 7 days

Weaning Case Control p-value

N % N %

Yes 13 43.3 6 20 χ2 = 3.77
P = .05No 17 56.7 24 80

Table 4  Comparing the mean length of weaning (hours), length 
of mechanical ventilation (days) and the length of stay in the ICU 
in the intervention and control groups

Variebles Case Control p-value

Mean SD Mean SD

Length of Weaning/hours 2.1 2.7 1.3 2.5 t = 1.33
P = .26

Length of Mechanical ventilation /
Day

6 4.2 10.3 7.3 t = 2.2
P = .03

Length of stay ICU/Day 15.1 6.1 22.3 7.2 t = 2.14
P = .03
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the frequency distribution of the length of MV in the 
intervention and control groups showed that most of 
the patients in the intervention group were weaned 
off under 72 h, while most of the patients in the con-
trol group were weaned off for more than 7 to 10 days. 
Eriksson and Bergbom [16] found that the length of MV 
in patients who had visitors was longer than in those 
who did not. This discrepancy may be due to the type 
of patients admitted to general ICUs. Scheduled visit-
ing was done with patient’s admission to ICUs, which 
reduced the length of MV in the patients of the present 
study. Khalafi et  al. [17] showed that communication 
with the patient was very important during the wean-
ing process. They found the category of family involve-
ment in the care process. In this study, nurses asked 
family members to be present at patients’ beds and 
provide care for patients. In the present study, nurses 
asked influential family members to motivate patients, 
raise their moods, have regular verbal and tactile com-
munication with them, and talk about pleasant daily 
events. To encourage weaning from MV, nurses closely 
monitored family members and allowed them to spend 
time with patients in case they did not have an adverse 
impact on the care process. Khalafi also believed that 
identifying the patient’s motivations for weaning, per-
sonal preferences, and coping styles, as well as choos-
ing an appropriate strategy for easy weaning were 

important factors, which were realized with the fam-
ily presence at the patient’s bedside [17]. Schou and 
Egerod [3] found that continuous communication with 
the patient facilitated the weaning from MV. Con-
versely, poor communication made the patient anxious 
and led to slow recovery and prolonged length of MV. 
Soleimani et  al. [18] showed that communication and 
sensory stimulation by the patient’s family improved 
the patient’s respiratory status and ventilator param-
eters, but it had no effect on the weaning process. The 
reason for this discrepancy was family visiting once a 
day as well as the type of patients admitted to the ICU.

According to various studies, visiting in ICUs allows 
the family to take a greater share of patient care and 
leads to more opinions and a better understanding of the 
patient’s condition [19, 20]. As a result, it reduces family 
anxiety and increases their ability to support the patient 
and participate in decision-making about patient care 
[21]. Some countries’ visiting policies include respect 
for the individual, adherence to the principles of auton-
omy, kindness, and non-harm to the patient. According 
to current knowledge, the presence of family members 
cannot be a threat to the patient, rather it has a benefi-
cial effect on the patient and family. From a moral point 
of view, limited visiting is not justifiable. The only excep-
tion is when the visitor may compromise the patient [22]. 
Various studies found the effect of family on the level of 

Table 5  Determining the factor of sex and diagnosis on length of weaning (hours) and the length of stay in the ICU

Sex Diagnose length of weaning p-value
Mean SD

Men Cerebral Hemorrhage 1.43 2.1 Sex & length of weaning
F = .17
P = .68

MIX 0 0

Contusion 2.1 3.1

DAI 0 0

Woman Cerebral Hemorrhage 1.5 1.32

MIX 0 0 Diagnose & length of weaning
F = 1.6
P = .15

Contusion 4.2 3.3

DAI 0 0 Sex & Diagnose & length of weaning
F = .25
P = .93

Sex Diagnose length of stay in ICU p-value
Mean SD

Men Cerebral Hemorrhage 19.8 5.9 Sex & length of stay in ICU
F = .08
P = .77

MIX 23.80 10.18

Contusion 16.44 7.14

DAI 30.75 9.94 Diagnose & length of stay in ICU
F = 2.7
P = .02

Woman Cerebral Hemorrhage 21 6.1

MIX 30 4.2

Contusion 17 6.3 Sex & Diagnose & length of stay in ICU
F = .99
P = .43

DAI 25 9.9
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consciousness and faster recovery of the patients with 
brain injury [23, 24].

The study results showed that the mean length of stay 
in the ICU was significantly different between the inter-
vention and control groups. The patients in the interven-
tion group spent much less time in the ICU than those in 
the control group.

Eriksson and Bergbom [16] examined effect of visiting 
on patient outcomes in ICUs and found that length of stay 
in ICUs was not significantly different between patients 
who had visitors and those who did not. Patients who 
had visitors, on the other hand, had a significantly higher 
survival rate than those without visitors. Junior et al. [20] 
conducted a meta-analysis on 16 studies and showed that 
flexible family visit had no effect on the length of stay in 
the ICU. The type of ICU and the patients admitted to 
these wards are the reasons for the discrepancy between 
this study and the current one. Patients with brain inju-
ries begin regenerating their brains as soon as they are 
admitted to the hospital, and this process is influenced by 
sensory stimulation. From the time of admission, visitors 
can have an impact on a patient’s recovery. Rezaei et al. 
[25] found no difference in the length of stay in the ICU 
between the intervention group, who had scheduled vis-
iting once a day in the evening and the control group. The 
number of visitors to the ICU and the type of diagnosis of 
the patients included in the study may explain the dispar-
ity between our study and the mentioned studies.

Due to the outbreak of COVID-19 and the difficulty of 
entering the ICU, researchers had to use multiple hospitals 
for sampling in this study. In addition, the weaning process 
can be affected by individual differences in acute physi-
ological severity, which is out of the researcher’s control.

Conclusion
The study results showed that scheduled visiting could 
make it easier for patients to stop using MV and speed 
up their recovery when their families were with them, 
which was shown by the shorter length of stay in the 
ICU. Therefore, unrestricted visiting is suggested to help 
patients get better care with the help of their families. 
Also, considering that there is little research on family 
presence in ICUs during patient weaning, it is suggested 
that more research be done in this field.
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ethics. The name and results of each center will be made anonymous.
Informed consent has been obtained from all the participated participants.

Consent for publication
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