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A B S T R A C T   

Introduction: It is widely accepted that pain is the most common complaint during invasive nursing procedures, 
which causes anxiety in patients. The purpose of this study was to determine the effect of family presence on the 
level of pain and anxiety of patients during invasive nursing procedures in an emergency centre in 2019. 
Methods: The present non-randomized controlled clinical trial was conducted on 70 patients referred to emer
gency centre at selected hospital affiliated to Kermanshah University of Medical Sciences, Iran, in 2018, who 
were selected by convenience sampling method and then randomly assigned into two groups of intervention 
(even days) and control (odd days). The invasive nursing procedure was performed for the intervention group in 
the family presence for physical and psychological support and for the control group without the family presence. 
Data collection tools were the Spielberger State-Trait Anxiety Inventory (STAI) and the Visual Analogue Scale 
(VAS). SPSS version 23 software was used to compare the mean scores of pain and anxiety using independent t- 
test. 
Results: The mean pain score after the invasive procedure had no significant difference between the intervention 
group (3.9 ± 1.5) and the control group (4.7 ± 1.9) (P = 0.073). In the intervention group, the mean score of 
anxiety after invasive procedure was significantly lower than before the invasive procedure (P = 0.028), whereas 
the control group showed no change (P = 0.556). 
Conclusion: The family presence during the invasive nursing procedures reduced the anxiety of patients but had 
no effect on their pain. Emergency nurses can take advantage of family presence during invasive procedures as a 
non-pharmacological intervention to reduce patients’ anxiety.   

African relevance 

• Family-centered care, patients effective pain management and anx
iety are the main goals of health care providers worldwide including 
Africa.  

• Family presence on bed, a key component of family-centered care, 
can effectively reduce patients’ anxiety, especially during invasive 
nursing procedures in emergency centre, which is greater due to its 
nature and these actions are done.  

• Since pain and anxiety are effective on each other, this presence can 
also affect the severity of the patient’s experienced pain. 

Introduction 

An invasive procedure is described as an action requiring the use of a 
device to enter the body through skin incision or puncture for diagnostic 
and therapeutic purposes [1]. Peripheral intravenous cannulation, 
intramuscular injection (IM), and venipuncture are some of the most 
repetitive invasive procedures in hospitals, often performed by nurses, 
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which cause pain, anxiety, and discomfort in patients [2–4]. 
Pain is the most common complaint during invasive nursing pro

cedures [5,6], which causes physical and mental stress and increases 
anxiety during treatment procedures if controlled improperly, causes 
stress and adverse physical consequences, and increases avoidance of 
therapeutic procedures, thereby distrusting the patient towards the 
nurse, while trust is a prerequisite for effective communication [7–9]. 

The pain from invasive procedures often causes anxiety and distress 
in the patient [10]. Almost all patients under medical care suffer from 
anxiety [11,12]. Most patients experience anxiety for a variety of rea
sons, including their illness and changes in the environment resulting 
from hospitalization. Exposure to painful processes exacerbates this 
anxiety [5]. The fear and anxiety experienced before a diagnostic and 
therapeutic intervention for many patients can have more significant 
negative effects than the intervention itself [13]. 

Pain relief and anxiety reduction are among the most basic human 
rights and should apply to all patients [3,13]. Nurses always use 
methods to reduce the pain and anxiety of patients before performing 
invasive procedures; for example, they encourage the patient to take a 
deep breath before injections and help to position them appropriately 
[14,15]. Pain and anxiety caused by invasive procedures can be 
moderated and controlled through a variety of approaches, including 
described pharmacological and non-pharmacological approaches; 
among which, independent or non-pharmacological approaches are 
considered to be desirable [11]. As a result, the nurses have been 
increasingly using these methods in recent years [7]. 

Distraction, massage, music therapy, therapeutic touch, acupunc
ture, acupressure, relaxation and breathing techniques and family 
presence are among the non-pharmacological ways to reduce pain and 
anxiety. The non-invasive nature, safety, absence of adverse effects and 
the ease of use are some of the advantages of these methods [11,16,17]. 
The family presence at bedside has recently been considered as a way to 
reduce pain and anxiety in patients [5,18]. The family presence is 
thought to reduce anxiety, especially during painful actions. It is 
believed that family presence reduces the pain experienced [5]. 

Saglik and Caglar [21] stated that parental presence is effective in 
reducing pain in children during invasive procedures [19]. Naseri Sal
ahshour et al. [20] have shown that the presence of family members 
during endoscopy can decrease the level of patient’s anxiety [20]. 
However, Islekdemir and Kaya [5] came to contradictory results and 
stated that the family presence had no effect on the level of pain and 
anxiety of patients during invasive procedures [5]. 

The presence of relatives next to the patient is a recognized need and 
this need is felt real, especially at all painful moments [21]. In fact, the 
family members are the most important support persons for their loved 
ones, especially at sensitive times, such as when the patient is under
going invasive procedures [22]. The patients often prefer to have their 
family members present during medical and nursing procedures [23]. 
Evidence suggests that most families also tend to be present on their 
patients during invasive procedures [24]. 

The family presence in the emergency centre is a reality around the 
world. However, the family presence in some situations, such as emer
gency ones, is a challenging issue, especially for nurses. Although 
numerous international organizations have supported family presence 
during invasive procedures, the debate is still ongoing [25] and still 
some emergency centres are routinely barred from family presence that 
causes numerous damages to patients and their families [26]. The 
treatment team, including the nurses, decides on the family presence 
and practically encourages families to leave their patients during inva
sive procedures [27]. 

There is limited and contradictory information about the impact of 
family presence on pain and anxiety during invasive nursing procedures, 
especially for adult patients. On the other hand, the nurses make de
cisions about family presence during invasive procedures. Therefore, the 
current study aimed to investigate the effect of family presence on pain 
and anxiety of patients during invasive nursing procedures in the 

emergency centre. 

Methods 

Study design 

The present non-randomized controlled clinical trial was conducted 
in the emergency centre at selected hospital affiliated to Kermanshah 
University of Medical Sciences, Iran in 2019. The research units included 
newly admitted Level-3 patients (based on the Emergency Severity 
Index (ESI) triage), who met the inclusion criteria. Sample size was 
calculated 32 for each group using previous studies (5) based on the 
equation of (type I error: 1.96, type II error: 0.85, test power: 0.80, and 
observed effect size: 0.70). Considering the 10% dropout, the final 
sample size was considered to be 35 patients. Therefore, 70 patients 
were selected by convenience sampling method and assigned into 
intervention and control groups. 

n ≥ 2
(
zα/2 + zβ

)2σ2

(μ1 − μ2)
2 

Because the presence of a caregiver for a number of patients may 
cause discontent to patients without a caregiver that is ethically incor
rect, there was no possibility of random assignment. The intervention 
group members were selected in even days and control group members 
in odd days. It was impossible to meet the two groups each other ac
cording to the determination of the status of the patients within less than 
six hours (discharge, hospitalization, referral or dispatch to another 
center), which is important indicator of emergency centre. 

Inclusion criteria were the age of 18 to 65 years, consciousness, 
communication and cooperation, being subjected to invasive nursing 
procedures while admission in the emergency room, presence of a 
caregiver, no anxiety and psychological disorders, no history of diabetes, 
no use of hypnotics and tranquilizers, no addictive and psychotropic 
drugs, no severe pain, and no taking sedatives on admission. Exclusion 
criteria included any complication during the intervention (failure of 
invasive nursing procedure or the alteration of patient triage to lower 
level) and unwillingness to continue to participate in the study. 

Data were collected using demographic and clinical information 
questionnaire, Spielberger State-Trait Anxiety Inventory (STAI) and 
Visual Analogue Scale (VAS). The demographic and clinical information 
questionnaire consisted of age, gender, marital status, living status, 
educational level, employment status, type of invasive nursing proced
ure and history of doing this procedure and family member relationship 
with the patient (in the intervention group). Content validity was used to 
determine the validity of the demographic and clinical information 
questionnaire. Thus, the relevant form was prepared after studying the 
relevant references, and corrected with the comments of ten faculty 
members of the Nursing and Midwifery School at Shahid Beheshti 
University. 

The STAI is a standardized and commonly used questionnaire 
developed by Spielberger et al. in 1970 with two parts of state and trait 
anxiety. The state anxiety scale measures a person’s feelings at the time 
of answering (5), including 20 items, each rated on a 4-point Likert 
scale. The total score ranged from 20 to 80 and higher scores indicated 
higher anxiety. The trait anxiety indicates mild (the score of 21–40), 
moderate (the score of 41–60) and severe (the score of 61–80) anxiety. 
In a study of Najafi et al. [28], the reliability coefficient of this tool with 
Cronbach’s alpha was 0.89. Its concurrent validity has been confirmed 
by clinical interviews and a number of anxiety assessment tools [28]. In 
this study, the reliability was determined using Cronbach’s alpha test 
which was 0.90, indicating high and acceptable range. The VAS is the 
most widely used (one-dimensional) tool for measuring pain around the 
world [29]) using a straight 10-cm line representing the words “no pain” 
at the left-most end and “worst pain imaginable” at the right-most end. 
The patients mark this line according to the extent of their pain, and then 
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a numerical representation of their pain severity is determined by 
measuring the distance between the left-most end and the point where 
the patients have marked [30]. This tool has been widely used in na
tional and international studies and its validity and reliability have been 
demonstrated [17]. 

After obtaining the necessary permits and coordinating, the 
researcher went to the selected hospital affiliated to Kermanshah Uni
versity of Medical Sciences, introduced himself to the research units, 
provided sufficient explanations to them and obtained informed written 
consent if they wish to participate in the study. At first, the demographic 
and clinical information questionnaires were completed for all the 
research units on admission, and then the STAI questionnaire was filled 
in for both intervention and control groups. Next, in the intervention 
group, an invasive nursing procedure recorded in the emergency record, 
including peripheral intravenous cannulation, intramuscular injection 
and venipuncture, was performed by the nurse in the presence of a 
family member. The family member (spouse, father, mother, child, sis
ter, brother, or person who had a kinship or emotional relationship with 
the patient) was selected with the patients’ willingness to attend the 
emergency room monitored by them until hospitalization. The 
caregiver-patient relationship was recorded in a demographic and 
clinical information questionnaire. Necessary explanations were given 
to the caregiver in the intervention group before the study, who was 
asked to encourage the patient during the invasive procedure and to 
provide physical and psychological support. In addition, compliance 
with the requirements such as non-intervention in the process of inva
sive procedure was taught. After rubbing alcohol, NOKAST pink pe
ripheral venous catheter [25] was used for venipuncture and a 3-cc 
syringe with 23G needle (Avapezeshk Company) was applied for intra
muscular injection and blood sampling. 

In the control group, the invasive nursing procedure recorded in the 
patient’s file was performed without family presence. In fact, family 
members of the control group were encouraged to leave their patients in 
different ways, such as explaining the aims of the study. Immediately 
after the end of the invasive nursing procedure, the pain intensity was 
measured by VAS and the STAI questionnaire was re-completed in two 
groups. It should be noted that all medication and treatment were 
tailored to the patient’s condition based on the routine emergency 
centre for both groups. It was impossible to adjust to ambient conditions 
that affect the patient’s level of anxiety (such as light and sound) due to 
the nature of the emergency centre, and it was impossible to blind to the 
nature of the research. 

Data analysis 

Descriptive statistics including mean, standard deviation, range, 
frequency and percentage and inferential statistics were used for data 
analysis. Paired t-test was used for intragroup comparison of the mean 
pain and anxiety scores, and independent t-test for intergroup compar
ison. Significance level was considered to be P < 0.05. All analyzes were 
performed by SPSS 23 software. 

Ethical considerations 

Ethical approval was obtained from the Ethical Review Committee of 
SBMU. The purpose of the study was explained to all participants. 
Written informed consent was obtained from all participants. and they 
were assured of anonymity and confidentiality. 

Results 

In this study, 70 patients were selected by convenience sampling 
method and then randomly assigned into intervention and control 
groups of 35. The results showed that 54.3% of the participants were 
female and 45.7% were male. The mean age of participants was 38.60 ±
10.49 years. The minimum age of patients was 26 years and the 

maximum was 65 years. Most patients in both groups were married and 
lived with their families. Almost half of the patients in both groups had 
an academic educational level, and 34.3% of the intervention group was 
laborer and 34.3% of the control group was housekeepers. The caregiver 
in 28.6% of the patients in the intervention group was their spouse. In 
terms of type of invasive nursing procedure, most patients (74.3%) in 
both groups experienced venipuncture and almost all participants 
(91.4%) had a history of invasive procedure. Background variables were 
evaluated and compared using the independent t-test, Mann-Whitney 
and Fisher’s exact tests in the intervention and control groups; the two 
groups had no statistically significant difference and were homogeneous 
(P > 0.05) (Table 1). 

The mean pain score after invasive procedures was 3.9 ± 1.5 in the 
intervention group and 4.7 ± 1.9 in the control group, and the inde
pendent t-test showed no significant difference (P = 0.073) (Table 2). 

The mean anxiety score of patients before the invasive procedures in 
the intervention group was significantly lower than the control group (P 
= 0.001) (Table 3). Consequently, the analysis of covariance test was 
used to compare the mean anxiety score after the invasive procedure in 

Table 1 
Descriptive and inferential statistics based on background variables in patients 
referred to emergency centre.  

Variables Category Intervention Control Statistical 
test results 

Frequency 
(%) 

Frequency 
(%) 

Gender Female 
Male 

19 (54.3%) 
16 (45.7%) 

19 (54.3%) 
16 (45.7%) 

– 

Marital status Single 
Married 
Deceased spouse 
Divorced 

9 (25.7%) 
22 (62.9%) 
2 (5.7%) 
2 (5.7%) 

8 (22.9%) 
26 (74.3%) 
0 (0.0%) 
1 (2.9%) 

Exact χ2* 
= 2.7 
P = 0.436 

Living status Alone 
With spouse 
With family 

1 (2.9%) 
9 (25.7%) 
25 (71.4%) 

2 (5.7%) 
10 (28.6%) 
23 (65.7%) 

Exact χ2 =

0.4 
P = 0.791 

Educational 
level 

Primary school 
Secondary 
school 
High school 
Academic 

1 (2.9%) 
6 (17.1%) 
12 (34.3%) 
16 (45.7%) 

2 (5.7%) 
1 (2.9%) 
13 (37.1%) 
19 (54.3%) 

Z** =
0.961 
P = 0.336 

Employment 
status 

Unemployed 
Housekeeper 
Self-employed 
Laborer 
Retiree 
Employee 

5 (14.3%) 
9 (25.7%) 
2(5.7%) 
12 (34.3%) 
0 (0.0%) 
7 (20.0%) 

2 (5.7%) 
12 (34.3%) 
2 (5.7%) 
10 (28.6%) 
2 (5.7%) 
7 (20.0%) 

Exact χ2 =

3.8 
P = 0.564 

Caregiver Parents 
Spouse 
Child 
Siblings 
Relatives 
Friends 

10 (28.6%) 
10 (28.6%) 
2 (5.7%) 
5 (14.3%) 
4 (11.4%) 
4 (11.4%) 

– – 

Type of invasive 
nursing 
procedure 

Peripheral 
intravenous 
cannulation 
intramuscular 
injection 
venipuncture 

26 (74.3%) 
6 (17.1%) 
3 (8.6%) 

26 (74.3%) 
5 (14.3%) 
4 (11.4%) 

Exact χ2 =

0.2 
P = 0.890 

History of 
invasive 
nursing 
procedure 

Yes 
No 

32 (91.4%) 
3 (8.6%) 

32 (91.4%) 
3 (8.6%) 

–   

Age (year) Mean ±
SD*** 

Number Minimum Maximum Independent t- 
test 

Intervention 37.3 ±
10.01  

35  27  62 t = 1.025 
P = 0.309 

Control 39.8 ±
10.95  

35  26  65 

Total 38.6 ±
10.49  

70  26  65 

*: Fisher’s exact, **: Mann-Whitney, ***: Standard deviation. 
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the two groups. Results showed that the mean anxiety score after the 
invasive procedures in the intervention group was significantly lower 
than in the control group (P < 0.05) (Table 4). The mean anxiety score 
was significantly decreased after the invasive procedure in the inter
vention group when comparing with prior to the invasive procedure (P 
= 0.028), while it did not change in the control group (P = 0.556) 
(Table 3). Most of the patients had mild anxiety in the intervention 
group and moderate anxiety in the control group before and after the 
invasive procedures (Table 5). 

Discussion 

The purpose of this study was to investigate the effect of family 
presence on the level of pain and anxiety of patients during invasive 
nursing procedures in emergency centre. The results showed that there 
was no statistically significant difference in the mean pain score after 
invasive nursing procedures in both intervention and control groups (P 
= 0.073) and thus the family presence had no effect on the pain level. 

Islekdemir and Kaya [5] stated that the family presence during 
invasive nursing procedures had no effect on patients’ pain level. The 
mean scores of pain due to invasive procedures in the intervention and 
control groups were similar to the present study and this is justified by 
the similarity of the pain assessment scale and the types of invasive 
procedures performed in the two studies [5]. Tantikul and Theeranate 
[31] showed that the presence of trained parents did not affect chil
dren’s pain tolerance during common invasive procedures (venipunc
ture and blood sampling) [31]. Ozcetin et al. [32] reported that parental 
presence had little positive effect on children’s pain level during blood 
sampling [32]. Rafiee Vardanjani et al. [33] reported that the presence 
of a trained caregiver could not reduce the pain level in women during 
childbirth [33]. Similarly, Motarjemi Zadeh et al. [34] showed that the 
parental presence during induction of anesthesia did not affect the pe
diatric postoperative pain [34]. Overall, it can be stated that the pres
ence of a caregiver, even if it is selected by the patient’s desire and has 
received the necessary training for physical and psychological support, 

often has no effect on the level of pain, whether in children or adults, 
and this conclusion is justified by the physiology of pain. In this study, 
the short duration of support and environmental factors related to 
emergency centre, such as noise, partly justify the lack of family pres
ence influence on the pain. 

However, there are also inconsistent results in this regard. Al-Abbass 
et al. [18] concluded that the parental presence significantly reduced the 
pain level in children during venipuncture [18]. This can be explained 
by differences in the study sample (children versus adults). Children are 
more dependent on their family members, which may reduce their pain 
experience in the presence of their parents. On the other hand, the 
family presence through distraction reduces pain perception [35,36]. 
Numerous studies have demonstrated the positive effect of different 
distraction methods on reducing pain in children during invasive pro
cedures [22,37]. 

Before (P = 0.001) and after (P < 0.05) invasive procedures, the 
mean anxiety score in the intervention group was significantly lower 
than in the control group. In the intervention group, the mean anxiety 
score after the invasive procedure was significantly lower when 
comparing with prior to the invasive procedure (P = 0.028), but there 
was no significant difference in the control group (P = 0.556). As a 
result, the family presence led to a significant decrease in the anxiety 
level in the patients. 

Some patients experienced severe anxiety (the score over 60 on the 
STAI questionnaire), indicating the need for nurses to pay attention to 
anxiety during invasive procedures. Similarly, in the delivery sector, 
Rafiee Vardanjani et al. [33], Sameei Zadeh Toosi et al. [38] and Salehi 
et al. [39] reported that the presence of a trained caregiver significantly 
reduced the level of maternal anxiety during delivery [33,38,39]. In 
addition, Salehi et al. showed that the closer the caregiver’s relationship 
with the patient, the greater the impact of the caregiver’s presence on 
reducing patient anxiety. The results of a study by Kherad et al. (2016) in 
burn intensive care units showed that regular family attendance reduced 
the anxiety level in the burn patients [40]. Koohi et al. [41] reported that 
the family participation in primary care provision reduced the level of 
anxiety from burn pain [41]. In the cardiac intensive care unit, Bashti 
et al. [23] showed that scheduled family visits affect the anxiety level in 
the patients with angina [23]. Motarjemi Zadeh et al. [34] examined the 
effect of parental presence during induction of anesthesia on pediatric 
emergency agitation after strabismus surgery and found that children in 
the intervention group had significantly more sedation scores than in the 
control group [34]. In general, it can be concluded that the presence of a 
caregiver, especially if selected by the patient’s desire and trained for 
physical and psychological support, in particular if it is in the form of 
regular attendance and scheduled visits during hospitalization, can 
reduce patients’ anxiety level, as social support is one of the effective 
factors in controlling anxiety, and the role of family members is one of 
the key components in social support [21,41]. The family members can 
help patients reduce anxiety and provide support for them [40], and 
family presence during invasive nursing procedures reduces the pa
tients’ anxiety level [5]. 

However, there are also inconsistent studies in this area. Rasti Emad 
Abadi et al. [13] showed that parental presence had no significant 

Table 2 
Descriptive and inferential statistics based on pain score after invasive procedure 
in patients referred to emergency centre.  

Pain score Mean ± SD Minimum Maximum Independent t-test 

Intervention 3.9 ± 1.5  1  7 
t = 1.8 
P = 0.073 Control 4.7 ± 1.9  1  9 

Total 4.3 ± 1.8  1  9 

Standard deviation. 

Table 3 
Descriptive and inferential statistics based on anxiety score before and after 
invasive procedure in patients referred to emergency centre.  

Anxiety score Intervention Control Independent t-test 

Mean ± SD Mean ± SD 

Before invasive procedure 39.2 ± 9.74 48.5 ± 11.74 t = 3.611 
P = 0.001 

After invasive procedure 36.0 ± 10.47 48.2 ± 12.82 – 
Paired t-test t = 2.289 

P = 0.028 
t = 0.594 
P = 0.556  

Standard deviation. 

Table 4 
Analysis of covariance model results.  

Anxiety score β coefficient standard error t-Value P-value 

Before invasive procedure 0.91 0.07 12.68 0.000 
Intervention group − 3.73 1.6 − 2.23 0.029 
Control group – – – –  

Table 5 
Frequency distribution of anxiety intensity before and after invasive procedure 
in patients referred to emergency centre.  

Anxiety intensity Intervention Control 

Frequency (%) Frequency (%) 

Before invasive procedure Mild 24 (68.57%) 10 (28.57%) 
Moderate 10 (28.57%) 19 (54.28%) 
Severe 1 (2.85%) 6 (17.14%) 

After invasive procedure Mild 19 (54.28%) 12 (34.28%) 
Moderate 15 (42.28%) 20 (57.14%) 
Severe 1 (2.86%) 3 (8.57%)  
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beneficial effect on the anxiety level of children undergoing surgery. In 
this study, although the mean postoperative anxiety score was signifi
cantly lower in the intervention group than in the control group, as in 
the present study, but there were no significant differences between the 
two intervention and control groups before and after the surgery [13]. 
Surgery is one of the most frightening treatments for children, and 
perhaps the severity of anxiety can diminish the impact of family pres
ence. Islekdemir and Kaya [5] stated that the family presence during 
invasive nursing procedures did not affect patients’ anxiety [5]. 
Although this study was similar to the present study in many respects, 
contradictory results were obtained. It may be possible to justify the 
paradox that the research units of the present study included the patients 
of level 3 “newly admitted” to the emergency centre, and that the family 
presence, especially in the first few hours of hospitalization, may be able 
to calm the patient. On the other hand, this can be justified by differ
ences in patient culture. 

Limitations 

In this study, there was no possibility of random assignment. The 
intervention group members were selected in even days and control 
group members in odd days. On the other hand, it was impossible to 
adjust to ambient conditions that affect the patient’s level of anxiety 
(such as noise) due to the nature of the emergency centre. Besides, this 
study has not focused on training of the family members to remain calm. 
They were just asked to make a physical contact with the patients during 
their aggressive behavior. This study faced the limitation of short time of 
family members and intervention strategies applications. 

Conclusion 

The invasive nursing procedures, especially in busy sections of the 
hospital, such as the emergency centre, are so common that their com
plications (pain and anxiety) are forgotten. Adjustment and control of 
pain and anxiety caused by invasive procedures are central interventions 
and cause a lack of imposing additional suffering to patients. Emergency 
nurses can use family presence during invasive procedures as a safe, 
cost-effective and non-pharmacological intervention to reduce patients’ 
anxiety and help educate family members about their calming role 
without causing problems during invasive procedures. 

Dissemination of results 

Dissemination of results from this study was shared with staff 
members at the data collection site through an informal presentation. 
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