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Abstract

Families of patients in the intensive care unit often experience sever stress. Understanding their
experience is important for providing family-centered care during this difficult period. Little is
known about the experience of families of patients admitted to the intensive care unit (ICU). To
evaluate the prevalence and factors associated with acute stress symptoms among families of pa-
tients admitted to the ICU, we carried out a cross-sectional study at a teaching and advanced
treatment hospital. The mean total Impact of Event Scale-Revised (IES-R) score differed signifi-
cantly between planned and unplanned ICU admissions (t = 4.03, p < 0.05), indicating a main effect
of admission type (F = 18.5, p < 0.05). There was no significant main effect of relationship (F = 0.05,
p = 0.82) or interaction effect of admission type and relationship (F = 0.54, p = 0.47). Multiple re-
gression analysis indicated that admission type was significantly associated with acute stress
symptoms (B = 18.09, f# = 0.47, p < 0.01), and explained 22% of the variance in total IES-R score.
Whether a patient had a planned or unplanned admission to the ICU influenced symptoms asso-
ciated with acute stress symptoms of family members more than did getting support from nurses,
being the patient’s spouse, or the severity of illness of the patient.
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1. Introduction

Patients admitted to the intensive care unit (ICU) may not be able to communicate for several reasons such as
sedation, ventilator use, delirium, or coma [1]. According to a survey of healthcare facilities and a bedside over-
view in Japan, from 2002 to 2005 the number of operations performed on patients increased, and from 2008 to
2011 the number of ICU beds increased [2] [3]. Families of patients in the ICU experience severe stress, as they
often have to make decisions on behalf of the patient when the risk to the patient’s life is high [4] [5]. Family
members need to listen to healthcare providers’ explanations about therapeutic options and the patient’s progno-
sis to act as proxy decision-makers for the patient. Some family members may also experience mental shock af-
ter seeing the condition of a loved one in the ICU, such as covered in blood and/or connected to medical appa-
ratuses, especially when comparing the patient’s current condition to before the ICU admission [6]. Recent stu-
dies show that experiencing severe mental stress during the initial period after a patient’s admission to the ICU
may be one of the most influencing predictive factors for development of post-traumatic stress disorder (PTSD)
in family members [7] [8]. However, little is known about the early experience of families of patients admitted
to the ICU. It is important to understand this experience and evaluate the mental health of family members of
patients in the ICU to help provide family-centered care [1].

Previous quantitative research in Brazil, Europe, the United States, and China, found that family members
experience symptoms related to PTSD from 24 hours after ICU admission until ICU discharge 90 days later
[9]-[11]. At 30 and 90 days after ICU discharge following an average length of stay of 5 days, 2.5% and 4.9%,
respectively, of family members suffered from PTSD symptoms [9]. Sundararajan et al. reported that 41.3% of
family members had PTSD symptoms (IES-R score > 26) after 48 hours of ICU admission (average length of
stay of 7 days) [10]. McAdam et al. investigated 41 families and reported that 42% of families had symptoms of
PTSD during ICU admission [11]. Gries et al. surveyed 226 families after ICU death or within 30 hours after
ICU discharge (average length of stay of 3.5 days) and reported that 14% of families had symptoms related to
PTSD [12]. Results of a study of 133 families reported that 71% of family members experienced symptoms of
severe PTSD and 29% experienced moderate symptoms related to PTSD from after 24 hours of ICU admission
up to 14 days later [13].

Although previous studies examined symptoms related to PTSD in family members of patients admitted to the
ICU, to our knowledge, no studies have examined acute stress symptoms in family members of ICU admitted
patients within 24 hours of ICU admission.

Based on previous studies, we identified the importance of four factors: admission type (planned or unplanned)
[12] [13], family relationship [6] [14], severity of the patient’s illness [15]-[17], and social support [18]-[21].

Aim

The study were (1) to investigate the prevalence of acute stress symptoms; and (2) to examine factors related to
acute stress symptoms in these family members during this early time following a patient’s ICU admission.

2. Methods
2.1. Design

This was a cross-sectional study.

2.2. Setting and Participants

This study was performed at a teaching and advanced treatment hospital. This facility has a medical and surgical
ICU within the hospital, in addition to an emergency ICU in the medical emergency center. We conducted the
survey and collected pertinent medical records in the medical/surgical ICU (8 beds) and the emergency ICUs (8
beds, 4 in the Coronary Care Unit and 4 in the emergency ICU).

Inclusion criteria for patients were (1) planned admission to the ICU after surgery; (2) unplanned immediate
admission to the ICU for a flare-up of their condition in the general ward; and (3) unplanned admission to the
ICU after treatment in an emergency room. Exclusion criteria for patients included the following: (1) the patient
lived alone; and (2) the patient was admitted to the ICU due to a psychiatric disorder. Inclusion criteria for fam-
ily members included the following: (1) a person having a significant relationship with the patient, such as a



M. Komachi, K. Kamibeppu

spouse, child, parent, sibling, or relative; (2) granted permission to be surveyed by a physician and a nurse; (3)
older than 20 years; (4) able to provide informed consent; and (5) able to communicate in Japanese. Exclusion
criteria for family members included (1) being under treatment for a mental or physical disease; and (2) being a
caregiver for other family members.

We recruited from November 2010 to March 2011 and collected data from electronic medical records through
April 2011.

We obtained prior consent from physicians, managing nurses, and nursing staff assigned to patients admitted
to the medical/surgical ICUs within the hospital and medical emergency center to gain a list of potential partici-
pants. We fully explained our research and asked for a list of participants who satisfied the inclusion criteria for
patients and families and visited the family member in medical/surgical ICUs within 24 hours. We requested
that participants return the questionnaire by mail to avoid placing pressure on them to complete the information
in front of us and to protect the participant’s anonymity. We asked participants to fill out questionnaires within
24 hours of a family member’s admission to the ICU.

2.3. Data Collection

We created a questionnaire consisting of survey items from PTSD studies [11] [22] [23]. The questionnaire
asked the following: demographics of the family (age, sex, size of household, education level, marital status,
family relationship to patient, and household income); participant’s history of mental disorders; family members’
history of mental disorders; experience with loss of a family member; experience with loss of relative; occur-
rence of a recent stressful event; and history of traumatic stress. For this latter variable, we used an event check-
list that was published in the Clinician-Administered PTSD Scale for DSM-1V [24]. Electronic medical records
were used to collect the following information: demographics of the patient (age and sex); clinical characteris-
tics of the patient (Acute Physiology and Chronic Health Evaluation [APACHE] |l score, worse score of patient
within 24 hours) [25]; length of ICU stay; reason for admission to ICU; period over which mechanical ventila-
tion was used; patient treatment factors (i.e., use of vasopressors, cardiac stimulants, sedatives, blood transfu-
sions, mechanical ventilator support, an artificial heart lung machine, or hemodialysis); presence of complica-
tions; number who died during ICU stay; history of ICU admissions; and ICU admission type.

We adopted the Japanese version of the Impact of Event Scale-Revised (IES-R-J: hereafter referred to as
IES-R in this study) from Asukai to measure acute stress symptoms in the family members of patients admitted
to the ICU within 24 hours [26] [27]. The IES-R has been tested in various studies, including the survey of the
Great Hanshin-Awaji Earthquake, and accepted as a reliable and valid scale for measurement of symptoms re-
lated to PTSD among Japanese subjects [26]. The IES-R items in the study comprised three dimensions (eight
intrusion items, eight avoidance items, and six hyperarousal items) described in the DSM-IV-TR to categorize
acute stress symptoms [28]. It consisted of 22 statements that the responder rated on a 5-point scale (0 to 4) in
terms of response to a specific stressful life event in the past week. Every acute stress symptom score and the
total score on the IES-R were measured. A higher score indicates a higher level of acute stress symptoms. This
study used the IES-R score of 25 as a cutoff to represent high risk of Acute Stress Disorder (ASD) in order to
make comparisons with previous studies [26]. Cronbach’s coefficient alpha of the Japanese version of the IES-R
is 0.94. Cronbach’s coefficient alpha of IES-R in our study was 0.96. Cronbach’s coefficient alpha values of the
three IES-R subscales of intrusion, avoidance, and hyperarousal, were 0.94, 0.76, and 0.87, respectively.

The Social Support Questionnaire (SSQ) was developed by Sarason et al. as a reliable, valid, and convenient
index of social support [29]. Both the 27-item version and an abbreviated 6-item version have been shown to
have high internal consistency, test-retest reliability, and validity [29]. We used the 6-item instrument developed
by Furukawa et al. [30] to measure satisfaction with social support. The SSQ inquires about the number of
people in the respondent’s support network and satisfaction with the network. The satisfaction score is measured
on a 6-point Likert-type scale (i.e., “very dissatisfied = 0” to “very satisfied = 5”). The internal consistency val-
ues in our sample were 0.94 and 0.94 for the number score and satisfaction score, respectively. Cronbach’s coef-
ficient alpha was 0.87 for the number score and 0.94 for the satisfaction score.

2.4. Statistical Analysis

We used the t-test to compare the mean IES-R values between planned and unplanned admissions. We used
two-way analysis of variance (ANOVA) to examine the main effect and interaction in each relationship (spouse/
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other family member) and ICU admission (unplanned/planned) on IES-R score. We conducted multiple linear
regression analysis using the compulsive injection method to explain factors affecting acute stress symptoms.
We selected the total IES-R score as the dependent variable. Critical demographic data (e.g., age and sex) and
factors associated with acute stress symptoms (ICU admission type, family relationship, APACHE Il score, and
SSQ satisfaction) were independent variables. We divided age, APACHE 11 score, and SSQ satisfaction into bi-
nary variables. We divided participants’ age into >60 years and <59 years because 60 is the general age of re-
tirement in Japan. We divided the APACHE II scores into median values (>15 points and <14 points). We di-
vided the SSQ satisfaction score into 0 and >1, because 0 is the most frequent value (n = 10, 13.7%). Regarding
relationships, we used binary variables “spouse and partner” and “other family member”. ICU admission type
was divided into unplanned and planned admissions. We used the t-test for independent variables to evaluate the
dependent variable and independent variables before performing multi-regression analysis. We verified variance
inflation factor to consider multicollinearity [31]. Statistical significance was set at p < 0.05. All statistical ana-
lyses were carried out using SPSS 17.0 (SPSS, Chicago, IL, USA).

2.5. Ethical Considerations

This study was approved by the ethics committees of both the researchers’ academic medical centers and the
academic medical center at which the research was conducted. Participants received written and oral explana-
tions of the aim of the study, including assurances that the patient’s condition and schedule would take first
priority; that participation was voluntary and would not impact the patient’s care; that consent could be with-
drawn at any time; and that information would be kept anonymous. All participants provided written informed
consent, though we did not obtain consent from the patients.

2.6. Validity and Reliability

To examine content validity, we modified the survey items based on the opinions of a psychological researcher,
nursing researcher, physicians who treated the illness of ICU admitted patients, medical/surgical ICU nurses,
and emergency ICU nurses. We asked five nurses who had worked in clinical practice for more than 3 years to
take a pretest to assess whether they could understand the content of the questionnaire.

3. Results

Of the 60 families who returned the questionnaires, 54 participants reported encountering a traumatic event
(82.2% prevalence of traumatic events among respondents), which resulted in 54 responses in total (total re-
sponse rate was 74.0%; response rate in planned ICU admission was 80.0%; response rate in unplanned ICU
admission was 66.7%) (Figure 1(a)).

Table 1 and Table 2 show the demographics and clinical characteristics of patients and their accompanying
family members and patients’ primary causative diseases for ICU admission, respectively. The ratios of family
members whose IES-R scores that were above 25 were 29.6% (16 of 54) of total participants, 21.9% (7 of 32) of
planned admission participants and 50.0% (11 of 22) of unplanned participants.

Table 3 shows findings regarding major factors related to acute stress symptoms using the IES-R. Mean total
IES-R scores in planned and unplanned ICU admissions differed significantly (t = 4.03, p < 0.05).

Table 4 shows mean scores (standard deviation) and median (range) of sex, age, relationship, APACHE Il
score, and SSQ satisfaction scores. For multiple regression analysis, the selected factors were used as indepen-
dent variables and IES-R total score as the dependent variable. Admission type was significantly associated with
acute stress disorder (B = 18.09, g = 0.47, p < 0.01). For the acute stress symptoms, results of multiple regres-
sion analysis indicated that the variable explained the 22% variance in total IES-R score. Neither APACHE II
score nor SSQ satisfaction related to acute stress symptoms (Table 4).

4. Discussion

Our findings suggest that the longer a family stays at the ICU, the greater the severity of the family’s suffering
from traumatic stress. For instance, the prevalence of high risk of ASD in this study was 29.6% (IES-R score >
25; APACHE Il mean score = 17.2; ICU stay < 24 h), whereas the previously-reported prevalence of high risk
of PTSD for close relatives of ICU patients (ICU stay > 48 h) was 41.2% (IES-R score > 26; APACHE Il mean
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Families of ICU admitted patients (n=108)
Planned (n=54)
Unplanned (n=54)

A Excluded

The met inclusion criteria for patient and family (n=83) =)
Planned (n=41) Families who declined to
Unplanned (n=42) participate (n=10)

[ Planned (n=1)
Families who agreed to participate Unplanned (n=9)
and received a questionnaire (n=73) :
Planned (n=40) Families who did not return the
Unplanned (n=33) questionnaire (n=13)

Planned (n=6)
Unplanned (n=7)

v

Families who returned the questionnaire (n=60)
Planned (n=34)
Unplanned (n=26)

Responses removed because they were

more than a third incomplete (n=6)
| Planned (n=2)

Families analyzed in study (n=54) Unplanned (n=4)

Planned (n=32)

Unplanned (n=22)

@
Planned (n=13) Unplanned (n=12)
Reasons for exclusion of family members
Caring for other family members 3 2
Reasons for exclusion of patients
Over 24 hours of admission 6 7
Living alone 1 1
ICU admission resulting from a psychiatric disorder 0 2
Not admitted to ICU after surgery 3 0
(b)

Figure 1. Enrollment of study participants. (a) This chart begins with the 108 families of pa-
tients admitted to the ICU, both planned and unplanned, and illustrates the number of families
who were excluded from the final analysis for not meeting inclusion criteria, declining to par-
ticipate, not returning the questionnaire, or leaving more than one third of the questionnaire
incomplete. (b) The reasons 25 families and patients did not meet the inclusion criteria are ca-
tegorized and divided into planned and unplanned ICU admissions. ICU: intensive care unit.

score = 19.9) [10]. Even though the mean scores of the patient’s disease severity were similar, traumatic stress
of the family was more severe with prolonged time in the ICU. Also, one mean IES-R score of this study
(APACHE 11 score > 20; received mechanical ventilation) was 27.8, while the previously-reported score per-
taining to the same level of patient’s disease severity but after a longer stay (APACHE Il score > 20; received
mechanical ventilation; ICU stay > 72 h) was 35.2 [11]. This suggests that there is a need for offering the sup-
port to family members as early as possible during the ICU stay in order to reduce traumatic stress.

The current results showed that unplanned admissions are the most stressful event for family members. These
results support the findings of Mitchell et al. (2004), who demonstrated that family members of patients who
were transferred from the ICU to a general ward (i.e., unplanned admissions) were at high risk of developing
negative psychological symptoms [21]. Previous studies in France, the United States, and China showed that
when ICU admission occurs unexpectedly, the family experiences psychiatric shock [12] [13] [19].
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Table 1. Characteristics of family members (n = 54) and patients admitted to the ICU (n = 54).

n (%) Mean SD Median Range

Family member characteristics
Age 53.3 124 54.0 28-79
Number who lived with the patient in the ICU 3.0 11 3.0 1-7
Sex (female) 34 (63.0)
Education level (high school or higher) 46 (85.2)
Marital status (married) 42 (77.8)
Relationship to patient

Spouse 26 (48.1)

Child 15 (27.8)

Parent 4(7.4)

Sibling 8(14.8)

Other 1(1.9)
Household income

<3 million yen 18 (33.3)

3 million - 10 million yen 30 (55.5)

>10 million yen 4(7.3)

Unknown 2(3.7)
History of mental disorder 2(3.7)
Family has a member with a history of mental illness 1(1.9)
Experienced loss of a family member 43 (79.6)
Experienced loss of a relative 37 (68.5)
Experienced a stressful event within the past month 14 (25.9)
Encountered a traumatic event in the past 4(7.4)
Patient characteristics
Age 65.6 13.2 67.5 28 -86
APACHE I score 17.2 8.7 175 1-40
Length of ICU stay (hours) 86.8 97.2 429 12 - 491
Mechanically ventilated period (hours) 59.1 76.6 375 3-360
Sex (female) 16 (29.6)
Use of heart stimulant and vasopressors 25 (46.3)
Use of sedation 23 (42.6)
Use of ventilation 29 (53.7)
Use of heart - lung machine 4(7.0)
Use of blood transfusion 17 (31.5)
Use of hemodialysis 2(4.0)
Number with complications 25 (46.3)
Number who died during ICU stay 3(5.6)
Patient was admitted to ICU in the past 12 (22.2)
Planned admission 32 (59.3)

APACHE II score, Acute Physiology and Chronic Health Evaluation 11 score; ICU, intensive care unit; SD, standard deviation.
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Table 2. Primary causative diseases for ICU admission by type of admission (n = 54).

Primary causative diseases for ICU admission by type of admission Planned Unplanned
Hepato-biliary-pancreatic cancers 2 0
Esophageal cancer or other alimentary canal cancer 3 0
Lung cancer 6 0
Other underlying causes of cancer 2 0
Cancer recurrence 2 0
Acute ischemic heart disease 3 7
Valvular heart disease 5 0
Avrterial disease and peripheral arterial occlusive disease 7 2
Heart failure 0 5
Irregular heartbeat 0 1
Septic shock 0 3
Hemorrhagic shock 0 2
High-energy trauma injuries 0 1
Cardiac arrest cause by respiratory failure 0 1
Other 2 0
Total 32 22

ICU: intensive care unit.

Table 3. Impact of Event Scale-Revised scores for major factors associated with acute stress disorder in family members of
patients admitted to the ICU.

Planned Admission Unplanned Admission
n Mean SD Median  Range n Mean SD Median  Range
Total 32 9.9 12.4 55 0-51 22 29.6 205 25.0 2-65
Sex Male 11 3.8 34 4.0 0-10 7 30.0 17.7 26.0 6-61
Female 21 131 131 8.0 1-51 15 29.3 22.2 24.0 2-65
Age <60 years 23 10.3 10.3 5.0 0-51 18 314 21.3 26.5 2-65
>60 years 9 8.9 8.9 6.0 0-31 4 21.0 15.6 15.0 10-44
Relationship Spouse 16 121 145 6.0 0-51 10 28.3 21.7 255 2-64
Other family member 16 1.7 10.0 5.0 0-43 12 30.6 20.3 245 6 - 65
APACHE 1 score <15 18 59 4.6 55 0-17 6 420 21.2 40.0 17 - 65
>15 14 15.0 171 55 0-51 16 249 18.8 22.0 2-61
SSQ satisfaction 0 5 4.2 4.6 3.0 0-12 4 435 25.3 53.5 6-61
>1 25 114 13.6 8.0 0-51 17 272 18.9 24.0 2-65

Note: values were missing from some participants. APACHE 1l score, Acute Physiology and Chronic Health Evaluation Il score; ICU, intensive care

unit; SSQ, Social Support Questionnaire.
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Table 4. Multiple regression analysis of major factors associated with acute stress disorder in family members of patients
admitted to the ICU (n = 54).

B p t o]

Sex? -5.23 -0.13 -0.89 0.38
Age® -2.69 -0.56 -0.44 0.66
Relationship® 0.70 0.02 0.13 0.90
Admission type* 18.09 0.47 3.46 <0.01
APACHE Il score® 5.60 0.14 1.04 0.31
SSQ satisfaction’ —-5.62 -0.11 -0.85 0.40
R2 0.32

Adjusted R2 0.22

b < 0.01; *Sex was analyzed as 2 groups: male = 1, female = 0; "Age was analyzed as 2 groups: 60 and older = 1; 59 and younger = 0; ‘Relationship
was analyzed as 2 groups: spouse = 1, other family member (Child, Parent, Sibling, Other) = 0; “Admission type was analyzed as 2 groups: unplanned
= 1, planned = 0; "APACHE 11 score was analyzed as 2 groups: 15 and over = 1; 14 and under = 0; 'SSQ satisfaction was analyzed as 2 groups: 1 and
over = 1; zero = 0; APACHE Il score, Acute Physiology and Chronic Health Evaluation Il score; B, unstandardized coefficients; ICU, intensive care
unit; SSQ, Social Support Questionnaire.

Greater disease severity of patients admitted to the ICU was not related to acute stress symptoms in the family.
The results support the finding of Balluffi et al. (2004), who examined the relationship between ASD in parents
of infants and children admitted to the pediatric intensive care unit (PICU) [32]. The means of APACHE Il
scores of unplanned and planned admission in this study were 20.4 and 14.6, respectively. Thus, the disease se-
verity of patients with unplanned admissions was higher than that of patients with planned admissions. However,
this did not impact the family’s experience of acute stress symptoms. This finding differs from reports that
showed that severity of the patient admitted to the ICU affected the psychiatric stress of the family [19] [33].

There was no significant association between family members’ low satisfaction with social support and fac-
tors related to acute stress symptoms. One study showed that the more support a person perceives having, the
lower their psychiatric stress, which leads to an improved health state [34]. Other studies have shown that the
perception of having a social support system eases symptoms related to PTSD [18] [20]. Munakata et al. re-
ported that persons are able to relieve stress reactions by perceiving that they have a strong social support net-
work as well as the ability to use this network [35]. However, it may be difficult for family members of patients
admitted to the 1ICU to perceive and use their social support network, because they may be too upset about the
patient. Nakai et al. conducted a qualitative study about subjective aspects of mothers of children with birth de-
fects, and found that it is necessary to facilitate access to the social support system [36]. When healthcare pro-
fessionals provide social support to a family member of a patient who has just been admitted to the ICU, it is
important for them to consider the possibility that the family is confused about the situation and to provide
guidance for them to tap into their support system.

This study has several limitations. First, this study was directed at the families of patients who were trans-
ferred to the medical/surgical ICU within a hospital and emergency ICU admission center in a teaching and ad-
vanced treatment hospital. This could introduce selection bias regarding the state of the family. The findings of
this study may not apply to families of patients admitted to the ICU who were transferred from a different hos-
pital. Second, we need to study consecutively admitted recruits, increase the number of eligible persons, collect
data on each admission type, and address the differences in characteristics of the family and patients that could
be attributed to our methods of data collection. The study was conducted at a teaching and advanced treatment
hospital in which experienced healthcare professionals provide high-quality medical care to severely ill patients
and their families. As the patients and their families came to this hospital based on its reputation for high-quality
care, ICU admitted patients were more seriously ill; this may have been a source of possible bias. Third, the
questionnaire of this study was a Japanese self-administered questionnaire, which means that findings might be
underestimated or overestimated. Fourth, this study used a questionnaire that evaluates acute stress symptoms.
Participants were asked to fill out the questionnaire right after their family member was admitted to the ICU.
However, the possibility of recall bias cannot be ruled out, especially as family members were under a great deal
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of stress when completing the questionnaire. Fifth, this study was not able to evaluate ASD since it did not in-
volve any diagnostic interview. Sixth, the changes regarding PTSD diagnosis recently proposed in the DSM-V
were not taken into account [37]. The fact that the DSM-V expands the DSM-IR-TR’s three symptom clusters to
four symptom clusters needs to be considered when interpreting the results of this study.

5. Conclusion

Our results showed a difference in acute stress symptoms in family members within 24 hours of a loved one be-
ing admitted to the ICU with regard to admission type. It was clear that acute stress symptoms in families of pa-
tients with unplanned ICU admissions were more severe than in families of patients with planned ICU admis-
sions, and, by multiple regression analysis, ICU admission type had a major influence on acute stress symptoms.
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