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Abstract

Purpose To determine the relationship between family uncertainty and family quality of life (QOL) during the recovery
period of patients with cerebrovascular disease in Japan, and the factors that influence family uncertainty.

Methods Data were collected from copies of patient medical files and interviews with family members of 85 patients admit-
ted to two rehabilitation wards in Japan. Family uncertainty was measured using the Japanese version of the Managing
Uncertainty in Illness Scale-Family Member form (MUIS-FM) and family QOL using the World Health Organization Five
Well-Being Index (WHO-5). Multiple linear regression analysis was applied to investigate associated factors.

Results WHO-5 score was significantly negatively associated with MUIS-FM score (f= — 0.236, p=0.03); other factors
associated with MUIS-FM score were the Care Shared Decision-Making Questionnaire for care providers score (8= — 0.384,
p <0.001), Short Intolerance of Uncertainty Scale score (§=0.296, p=0.001), and history of surgical treatment (§=0.199,
p=0.032).

Conclusions Family QOL could be improved by reducing family uncertainty. It is also suggested that promoting shared
decision-making between healthcare providers and patients’ families may help reduce family uncertainty. It is necessary to
take into account not only family intolerance of uncertainty but also uncertainty that varies by type of acute care provided.

Keywords Family - Uncertainty - Quality of life - Shared decision-making - Cerebrovascular disorders

Introduction

Illness uncertainty among family caregivers of patients is
gaining increasing attention. Uncertainty about illness is
defined as “the inability to determine the meaning of illness-
related events” [1] and is ““a cognitive state created when the
person cannot adequately structure or categorize an event
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because of the lack of sufficient cues” [1]. The family’s edu-
cational level, their relationship with the patient, and the
patient’s medical condition are known to affect the family’s
perceived level of uncertainty [2—4], which leads to anxi-
ety, stress, and a care burden [5, 6]. Qualitative studies on
the impact on family quality of life (QOL) indicated that
various uncertainties that arise during the recovery process
caused family distress [7] and lower psychological well-
being [8—10]. Lowering families’ uncertainty is important
in maintaining favorable outcomes for their QOL and life
satisfaction.

Stroke is a serious disease that, once it occurs, not only
greatly affects the lives of patients and their families by
bringing in a variety of uncertainty [6, 7] and psychologi-
cal stress [11-13] but also imposes an economic burden on
society. In Japan, it is estimated that more than half of stroke
patients will die within 1 month or require long-term care
[14, 15]. According to government statistics in 2019, stroke,
heart disease, and other cardiovascular diseases accounted
for the largest share of healthcare costs (19.2% of the total)
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and were responsible for increasing healthcare and long-
term care costs [16]. The psychological stress experienced
by families of stroke patients has been reported to limit
family members’ social activities [17] and further reduce
their ability to care for the patient [18]. These effects have
been reported to last for weeks or even longer periods dur-
ing the recovery from stroke and following rehabilitation
[19, 20]. Because family members play an important role
in the patient’s recovery process, including acceptance of
disability prognosis and rehabilitation [21, 22], it is impor-
tant that healthcare providers understand and appropriately
address the psychosocial impact of the family as well as the
patient [23-25].

Uncertainty theory presents a model in which an indi-
vidual’s perception and evaluation of uncertainty influences
coping behavior, which in turn influences outcomes such
as the individual’s QOL [1]. This QOL among families as
the main caregivers has significant implications for the dis-
ease management and outcomes for patients in recovery and
beyond [26, 27]. The conceptual model has led to studies on
illness uncertainty and also on QOL among patients’ fami-
lies in Western countries [28, 29]. However, such evidence
is scarce in Japan, not to mention data focusing on family
members of patients with cerebrovascular disease during
the recovery period. Therefore, the purpose of this study
was, first, to investigate the relationship between family
uncertainty and QOL during the recovery period of patients
with cerebrovascular disorders in Japan and, second, to
investigate the factors that influence their family members’
uncertainty.

Methods
Study design and participants

This was a cross-sectional study conducted from March
to December, 2021. Participants were family members
of patients hospitalized at two rehabilitation wards in the
northern region, who met the following selection criteria:
1) Patients had cerebrovascular diseases (including cerebral
infarction, cerebral hemorrhage, subarachnoid hemorrhage,
traumatic brain injury, brain tumor, and others) and had
been in the rehabilitation wards for less than two weeks; 2)
Both patients and their family members were adults aged
20 years or older, and the family members were assessed by
the attending physician and the ward supervising nurse to be
cognitively competent to participate in the study; 3) Patients’
family members were the primary caregivers of the patient.

Survey items

Data were collected by in-person interviews (by the first
author) using anonymous questionnaires and transcription of
medical records. The survey questionnaire was constructed
to follow the conceptual framework shown in Fig. 1 con-
structed in reference to the uncertainty theory [1].

As the main indicator of interest in the present study,
family uncertainty was assessed by the Japanese version of
the Managing Uncertainty in Illness Scale-Family Mem-
ber form (MUIS-FM) [30]. The MUIS-FM measures the
extent to which family members caring for a patient per-
ceive uncertainty about the patient’s illness and treatment.
The measure consists of 31 questions with 11 reverse items,
and answer options are on a five-point scale ranging from

Fig. 1 Conceptual framework Family characteristics

* Age and gender

* Education

* Relationship to the patient

* Living with the patient

* Income

* Anxiety toward COVID-19

* Health literacy level

* Prior caregiving experience

* Future care plan

* Uncertainty intolerance (SIUS)
* Social support (SS)

* Shared decision-making (SDM)

Tables 1 and 2.
Factors associated with
family quality of life

Family
quality of life

Table 3.
Association of family uncertainty
with family quality of life

Patient characteristics
* Age and gender
* Frequency of onset
* Diagnosis
* Treatment type

* Consciousness level
* Functional level

* Number of days from the onset

Family
uncertainty

Tables 1, 2, and 4.
Factors associated with
family uncertainty
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“strongly disagree” (1) to “strongly agree” (5). The total
score ranges from 31 to 155, with a higher score indicating
a greater family uncertainty. Permission to use this scale was
obtained from the developer of the Japanese version [30].

To assess the family’s QOL, we used the World Health
Organization Five Well-Being Index (WHO-5) [31]. The
WHO-5 is widely used to assess subjective psychologi-
cal well-being and is also used as a screening method for
depression. It consists of five questions asking one’s mood
state in daily life, and answer options are on a six-point scale
ranging from O to 5. The total score ranges from O to 25, with
a higher score indicating a better QOL. A score less than 13
is defined as screen positive for depression [31].

As background factors possibly related to family uncer-
tainty, the following items were investigated: shared deci-
sion-making, uncertainty intolerance, and social support.
The Japanese version of the Care Shared Decision-Making
(SDM) Questionnaire for care providers [32] was used to
evaluate shared decision-making cognition with healthcare
providers. The measurement consists of nine items, each
of which is rated on a six-point scale ranging from “not at
all applicable” (0) to “very applicable” (5). The total maxi-
mum score is 45 and a higher score indicates a higher level
of cognition of shared decision-making. Cronbach’s alpha
coefficient was 0.92 in this study. The Short Intolerance of
Uncertainty Scale Japanese version [33] (SIUS) was used
to evaluate one’s tendency to react to uncertain situations.
The SIUS consists of 12 items, each of which is rated on a
five-point scale ranging from “not at all applicable” (1) to
“very applicable” (5). The total maximum score is 60 and a
higher score indicates higher uncertainty intolerance. Cron-
bach’s alpha coefficient was 0.90 in this study. The Japanese
version of the Social Support Scale (SS) [34] was used to
evaluate families’ perceived level of social support. The
measurement consists of 12 items, each of which is rated on
a seven-point scale ranging from “strongly disagree” (1) to
“strongly agree” (7). The total maximum score is 84, and a
higher score indicates higher social support. The Cronbach
alpha coefficient was 0.94 in this study.

Other basic family attributes included age, gender, edu-
cation, relationship to the patient, whether or not they live
with the patient, prior caregiving experience, income, health
literacy level, degree of anxiety toward COVID-19, and
existence of a future care plan. The patient’s medical infor-
mation included age, gender, frequency of onset, treatment
type (medical or surgical), disease diagnosis, level of con-
sciousness (Japan Coma Scale; JCS), functional independ-
ence level (Functional Independence Measure; FIM), and
the number of days from the onset of illness to admission
to the rehabilitation ward. The family member’s degree of
anxiety toward COVID-19 was assessed against four answer
options: not at all worried, slightly worried, very worried,
and very worried and horrified. The former two and latter

two answers were classified as low anxiety and high anxiety,
respectively. The family member’s health literacy level was
assessed by asking about confidence in completing a medi-
cal form with a five-point scale ranging from “not confident
at all” (1) to “very confident” (5). A five-point answer was
classified as a high health literacy level, and answers of four
points or lower were classified as a low health literacy level.

Statistical analysis

Our analysis followed the conceptual framework shown in
Fig. 1. First, univariate analyses were performed to assess
factors associated with MUIS-FM and WHO-5 scores
(Tables 1 and 2). T test or one-way ANOVA was used for
categorical variables and Pearson’s correlation coefficient
for continuous variables. Second, the association between
the MUIS-FM and WHO-5 scores was examined using
multiple regression analysis by entering WHO-5 score as a
dependent variable, MUIS-FM score as the main independ-
ent variable of interest, and items that were associated with
both (p value less than 0.1) as covariates (Table 3). Third,
multiple regression analysis was performed to investigate
factors associated with MUIS-FM score. We entered MUIS-
FM score as the dependent variable and items that were
associated at the level of a p value less than 0.1 in univari-
ate analyses (Table 4). Our purpose was to explore factors
associated with the main outcome, and the significance level
in the univariate analysis was, therefore, set at a p value of
less than 0.1 rather than the conventionally used 0.01. The
statistical software SPSS Statistics 28.0 for Windows (IBM
Corp., Armonk, NY, USA) was used.

Ethical considerations

This study was approved by the Ethics Committee of Fuku-
shima Medical University (No. General 2020-277). We also
obtained approvals from study sites. After an oral explana-
tion of the study, receiving answers on survey sheets was
considered as obtaining consent from family members. As
for collecting medical information from patients, written
consent was obtained. In case a patient was unable to give
written consent due to health problems, proxy consent was
obtained from a family member.

Results

Basic characteristics of family and patients (Table 1
and Table 2)

A total of 85 participants were included in the analysis,

excluding three who declined to participate in the sur-
vey and one who was not eligible. The most common age
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Table 1 Association of family uncertainty (MUIS-FM) and quality of life (WHO-5) with family characteristics (n=85)

Variables N (%) or Mean (SD) MUIS-FM WHO-5
Mean (SD) r P value Mean (SD) r P value

Age (year)
<49 15 (17.6) 89.1 (12.4) 0.51°¢ 11.4 (5.5) 0.71°¢
50-69 50 (58.8) 85.9 (16.4) 11.6 (4.7)
>70 20 (23.5) 90.3 (13.6) 10.6 (5.1)

Gender
Men 37 (43.5) 90.0 (13.5) 0.19* 11.1 (4.5) 0.75%
Women 48 (56.5) 85.6 (16.1) 11.5(5.3)

Education
Junior high school 10 (11.8) 90.1 (19.9) 0.21°¢ 11.4 (6.2) 0.99¢
High school 47 (55.3) 90.1 (14.2) 11.1 (5.0)
Vocational school 12 (14.1) 79.4 (15.3) 11.8 (4.8)
Junior college, technical college 6(7.1) 85.2 (6.0) 11.8 (5.4)
University and above 10 (11.8) 83.8 (15.7) 11.6 4.2)

Relationship to the patient
Child (Patient is a parent) 48 (56.5) 86.6 (14.5) 0.61°¢ 12.0 (4.6) 0.03¢
Spouse 28 (32.9) 89.8 (14.6) 9.5(5.1)
Other 9 (10.6) 85.2 (20.2) 13.8 (4.6)

Living with the patient
Yes 55 (64.7) 88.9 (14.3) 0.24% 10.8 (5.3) 0.19%
No 30 (35.3) 84.9 (16.3) 12.3 (4.0)

Income
Sufficient 40 (47.1) 84.5 (13.5) 0.08* 11.7 4.5) 0.56*
Insufficient 45 (52.9) 90.2 (16.1) 11.0 (5.3)

Degree of anxiety about COVID-19
Low 47 (55.3) 85.9 (13.7) 0.27% 12.1 4.7) 0.12%
High 38 (44.7) 89.5 (16.6) 10.4 (5.2)

Health literacy level
Low 24 (28.2) 90.9 (14.2) 0.19* 10.0 (5.1) 0.13*
High 61 (71.8) 86.2 (15.3) 11.9 (4.8)

Prior caregiving experience
Yes 47 (55.3) 85.9 (16.1) 0.28* 11.5(5.3) 0.69%
No 38 (44.7) 89.5 (13.6) 11.1 (4.5)

Future care plan
Decided 45 (52.9) 83.7 (14.9) 0.01* 11.2 (3.9) 0.78*
Not decided 40 (47.1) 91.8 (14.2) 11.5(5.9)
Uncertainty intolerance (STUS) 34.8 (8.5) 0.29 0.01° -0.21 0.05°
Social support (SS) 65.2 (12.9) —0.18 0.11° 0.23 0.04°
Shared decision-making (SDM) 33.5(7.6) —-0.43 0.001° 0.11 0.31°
Uncertainty (MUIS-FM) 87.5 (15.1) - - —-0.28 0.01°

21 test, PPearson’s correlation coefficient, ‘one-way ANOVA

MUIS-FM Managing Uncertainty in [llness Scale-Family Member form

WHO-5 World Health Organization Five Well-Being Index

SIUS Short Intolerance of Uncertainty Scale

SS Social Support Scale

SDM Care Shared Decision-Making Questionnaire for care providers (SDM-C-provider)
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Table 2 Association of family uncertainty (MUIS-FM) and quality of life (WHO-5) with patient characteristics (n=85)

Variables N (%) or Mean (SD) MUIS-FM WHO-5
Mean (SD) r P value Mean (SD) r P value
Age (year)
<69 15 (17.6) 85.3 (16.9) 0.30¢ 12.6 (4.5) 0.47¢
70-79 36 (42.4) 90.5 (15.3) 10.7 (5.4)
>80 34 (40.0) 85.4 (13.9) 11.4 (4.6)
Gender
Men 42 (49.4) 89.1 (15.8) 0.33* 12.1 (5.1) 0.18*
Women 43 (50.6) 85.9(14.4) 10.6 (4.7)
Frequency of onset
First-time 71 (83.5) 88.1 (15.5) 0.37* 11.6 (5.1) 0.32*
Recurrence 14 (16.5) 84.1 (13.0) 10.1 (3.6)
Disease diagnosis
Cerebral infarction 52 (61.2) 87.6 (15.4) 092% 11.7 (5.0) 0.44 %
Others 33 (38.8) 87.3 (14.8) 10.8 (4.9)
Surgical treatment
Yes 18 (21.2) 79.9 (16.1) 0.02* 12.3 (4.7) 0.31*
No 67 (78.8) 89.6 (14.3) 11.1 (5.0)
Number of days from onset of illness ~ 27.9 (21.0) -0.10 0.37° 0.02 0.87°
to admission to rehabilitation ward
Consciousness level (JCS)
Clear 16 (18.8) 82.4 (16.6) 0.14* 13.0 (3.3) 0.14%
Unclear 69 (81.2) 88.7 (14.6) 11.0 (5.2)
FIM (Motor) 36.1 (17.7) -0.12 0.27° 0.01 0.94°
FIM (Cognitive) 20.6 (8.4) -0.02  0.86 011 030
FIM (Total) 56.7 (23.9) -0.10 038 005 067
4 test, "Pearson’s correlation coefficient, ‘one-way ANOVA
MUIS-FM Managing Uncertainty in Illness Scale-Family Member form
WHO-5 World Health Organization Five Well-Being Index
JCS Japan Coma Scale
FIM Functional Independence Measure
Disease diagnosis (Others): Cerebral hemorrhage, subarachnoid hemorrhage, traumatic brain injury, brain tumor, and others
Table 3 Association of family =85
quality of life (WHO-5) with .
family uncertainty (MUIS-EM) Variables B (95%CI) p P value
Uncertainty (MUIS-FM) —0.077 (-=0.149,—0.006) -0.236 0.03
Uncertainty intolerance (SIUS) —0.084 (-0.211, 0.043) —0.144 0.19

group of family members was 50-69 years (n =50, 58.8%),
and 48 (56.5%) were women. In terms of relationships, 48
(56.5%) were a child of the patient. The mean SIUS score
was 34.8 (SD 8.5), the mean SS score 65.2 (SD 12.9),
and the mean SDM score 33.5 (SD 7.6). As for patients,

Multiple regression analysis was used by entering WHO-5 as a dependent variable
MUIS-FM Managing Uncertainty in Illness Scale-Family Member form

WHO-5 World Health Organization Five Well-Being Index

SIUS Short Intolerance of Uncertainty Scale

36 (42.4%) were aged 70-79 years, and 43 (50.6%) were
women. Seventy-one (83.5%) were first-onset, cerebral
infarction was the most common disease diagnosis in 52
patients (61.2%), and 67 (78.8%) did not undergo surgery.
Sixty-nine patients (81.2%) had impaired consciousness,
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Table 4 Factors associated with
family uncertainty (MUIS-FM)

n=285
Variables B (95%CI) p P value
Income (ref: sufficient) 3.753 (—1.644, 9.149) 0.125 0.17
Future care plan (ref: decided) 5.465 (—0.093, 11.023) 0.182 0.054
Uncertainty intolerance (SIUS) 0.527 (0.21, 0.845) 0.296 0.001
Shared decision-making (SDM) —0.764 (- 1.127,-0.401) —0.384 <0.001
Surgical treatment (ref: Yes) 7.305 (0.644, 13.966) 0.199 0.032

Multiple regression analysis was used by entering MUIS-FM as a dependent variable
MUIS-FM Managing Uncertainty in Illness Scale-Family Member form

SIUS Short Intolerance of Uncertainty Scale

SDM Care Shared Decision-Making Questionnaire for care providers (SDM-C-provider)

the mean FIM total score was 56.7 (SD 23.9), and the
mean number of days from onset of illness to admission
to recovery rehabilitation was 27.9 (SD 21.0).

The MUIS-FM, assessing family uncertainty and with
Cronbach’s alpha coefficient of 0.89 among the study partici-
pants, had a mean score of 87.5 (SD 15.1). Univariate analy-
sis showed that it was associated (at the level of p value less
than 0.1) with income (p =0.08), existence of a future care
plan (p=0.01), SIUS score (Pearson Correlation Coefficient
r=0.29, p=0.01), SDM score (r= — 0.43, p=0.001), and
history of surgical treatment (p=0.02). The WHO-5 score,
assessing family QOL and with Cronbach’s alpha coefficient
of 0.86 among the study participants, had a mean score of
11.3 (SD 4.9); 51 (60%) had a score less than 13, which is
screen positive for depression. Univariate analysis showed that
it was associated (at the level of p value less than 0.1) with the
family member’s relationship to the patient (p =0.03), SIUS
score (r=—0.21, p=0.05), SS score (r=0.23, p=0.04), and
MUIS-FM score (r= — 0.28, p=0.01). Sub-analyses limiting
subjects to those with first-ever stroke and cerebral infarction
(supplementary tables) showed similar results.

Association of family uncertainty with QOL
(Table 3)

The variable associated with both MUIS-FM and WHO-5
scores was SIUS score in the above univariate analyses. We
thus considered the item as a potential confounder, which
was adjusted for in the multivariable analysis, and found that
MUIS-FM score was significantly associated with WHO-5
score (= — 0.236, p=0.03).

@ Springer

Factors associated with family uncertainty
(Table 4)

Multivariable regression analysis to assess factors associated
with the MUIS-FM score showed that a lower SDM score
(= — 0.384, p<0.001), a higher SIUS score ($=0.296,
p=0.001), and not undergoing surgical treatment (f=0.199,
p=0.032) were factors associated with the MUIS-FM score,
and the SDM score had the highest absolute value of /.

Discussion

Our results obtained among family members of patients
with cerebrovascular disease in the recovery period
showed that family uncertainty was negatively correlated
with family QOL, and that the factor most strongly asso-
ciated with family uncertainty was the degree of shared
decision-making with healthcare providers. Other associ-
ated factors were families’ intolerance to uncertainty and
patients’ surgical treatment.

The mean MUIS-FM score for family uncertainty in
this subject was 87.5 (SD 15.1). This was higher than the
mean scores of 77.2 (15.3) and 78.9 (11.5) reported by an
Australian study targeting families of patients admitted
to intensive care units treating a variety of illnesses [3].
It was also slightly higher than the mean scores of 83.7
(23.4) and 85.8 (17.6) reported for families of patients
with acute brain diseases in Japan and the United States,
respectively [4, 30]. Furthermore, a similar study [4]
measured the level of uncertainty in families of stroke
patients at two time points and reported that they expe-
rienced high levels of uncertainty approximately 2 weeks
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after the onset, which remained after 4 weeks. Similarly
in our study, patients were admitted to a rehabilitation
ward approximately 1 month (mean 28 days) after the
disease onset, and their families showed a high level of
uncertainty.

The WHO-5 score, indicating family QOL, had a
mean of 11.3 (SD 4.9), which was lower than a previ-
ously reported score of 15.3-17.9 (6.9-5.6) for men and
15.9-17.4 (6.1-5.7) for women with varying numbers
among different age groups in community-dwelling older
people in Japan [35]. In addition, 60% of the participants
had a score of 13 or less, which indicates low mental
health status. The results suggest that healthcare provid-
ers need to pay attention to the QOL and mental health
of families when caring for patients with cerebrovascular
diseases in recovery.

We then examined whether family uncertainty is associ-
ated with family QOL, and confirmed that the higher the
uncertainty, the lower the QOL. In other words, it might be
possible that family QOL could be improved by decreasing
the uncertainty experienced by family members during the
recovery period. This result is consistent with a previous
study of families of heart failure patients reporting that the
level of family uncertainty is important in the favorable out-
comes of family QOL and life satisfaction [36].

When exploring factors underpinning family uncertainty,
we found that the degree of their perceived shared decision-
making with healthcare providers was a primary associated
factor. Charles and colleagues listed four key characteristics
of the shared decision-making process: namely, both physi-
cian and patient being involved, sharing information, build-
ing a consensus on the preferred treatment, and reaching an
agreement on the treatment to implement [37]. Providing
quality information on choices and facilitating the making
of a decision can promote individual initiative [38]. Health-
care providers are seen as reliable sources of information,
and trusted providers can give meaning to illness-related
events and reduce uncertainty as individuals advance their
interpretation of events [1]. We suggest that both patients
and families should be involved in this process of shared
decision-making.

In Japan, the Basic Plan for the Promotion of Measures
against Cardiovascular Diseases was developed based on the
Basic Act on Measures against Stroke, Heart Disease, and
Other Cardiovascular Diseases (2019) to extend healthy life
expectancy [39]. To improve medical service quality and
efficiency [40, 41], the rehabilitation flow in stroke care is
divided into acute, recovery, and maintenance phases [41].
Most patients transition from acute care facilities to reha-
bilitation wards and then to their homes or facilities [42].
The recovery period is, therefore, a critical stage in which
the importance of communication with the multidiscipli-
nary team must be emphasized for providing information

and discussing care plans [42]. Patients and families are
briefed about their future life with emphasis on rehabilita-
tion after treatment in the acute phase. Therefore, it is essen-
tial to consider patients’ and families’ wishes and values
through shared decision-making [43]. Of note in our study,
uncertainty intolerance was identified as one of the factors
related to family uncertainty. Individuals who exhibit high
uncertainty intolerance accordingly rate uncertainty as more
threatening [44], which possibly in turn causes higher uncer-
tainty. Close communication with family members is, there-
fore, necessary to ensure careful management that responds
to their individual characteristics and tolerance levels toward
uncertainty.

Despite the obvious importance, a review on the shared
decision-making indicated that the level of patient and
family involvement is insufficient [45]. More efforts are
needed to build a trust relationship, provide information,
and allow individuals to express their views [38]. In relation,
it was reported that patients and their families in the stroke
rehabilitation phase lacked knowledge and had to seek out
accurate information from healthcare providers [46]. The
need for information and communication is especially high
when transitioning from the acute to the recovery phase; the
patient’s condition and physical and mental health change
markedly and the need for family involvement increases
[47]. In the present study, 81% of the patients presented
with impaired consciousness, and it was inferred that fam-
ily members had limited information available from the
patients themselves. Direct information sharing and inter-
active communication with healthcare providers during the
recovery period would play an important role in reducing
family uncertainty.

Another clinical factor that influenced family uncertainty
was the treatment type. Families of patients with no surgi-
cal treatment had significantly higher levels of perceived
uncertainty. This was similar to a previous study, conducted
among parents of hospitalized children, which reported sig-
nificantly different total uncertainty scores when comparing
parents in the medical and surgical treatment groups [48].
Parents in the medical group were less able to picture chil-
dren’s symptoms and treatment, felt obtained information
was insufficient, and experienced a greater sense of unpre-
dictability than parents in the surgical group. This might
also be the case among our study participants. Therefore,
uncertainty management among families requires different
approaches depending on the content of treatment in the
acute phase.

This study had several methodological limitations.
First, our sample size was small and participants were
recruited from two medical facilities in one region of
Japan. Further studies with an increased sample size from
different regions are needed to confirm the generalizabil-
ity of the obtained results. We should note, however, that
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the internal validity of the results on factors associated
with family uncertainty could be considered high because
researchers carefully collected information through in-
person interviews. Second, the cross-sectional nature of
the study made it difficult to determine causal relation-
ships among associations between variables. Confirma-
tion through longitudinal studies or family intervention
studies is needed. Third, the survey was conducted during
the COVID-19 pandemic. Although we confirmed that
the level of anxiety toward COVID-19 was not associated
with family uncertainty or QOL, the way in which medical
services were provided differed from the normal setting,
and this might have influenced our results. Fourth, the sur-
vey covered a broad range of cerebrovascular diseases of
varying severity. Further studies with larger samples are
needed to clarify whether there are significant differences
by disease and severity. Fifth, the number of survey items
was limited for practical reasons, and, therefore, some
attributes were assessed using unvalidated measures. In
particular, more robust, validated instruments should be
used to look in detail at health literacy level and degree of
anxiety toward COVID-19.

Conclusion

Our study among families of patients with cerebrovascu-
lar disease in Japan showed that they had a high level of
uncertainty, which was associated with their low QOL.
Background factors associated with family uncertainty
were threefold: namely, family members’ personality traits
(intolerance to uncertainty), communication with health-
care providers (shared decision-making), and patients’
treatment types (medical or surgical). Sharing information
and interactive communication with patients’ families is
important in reducing their uncertainty, and special atten-
tion is needed when the patient is treated medically with-
out surgery or when the family member seems intolerant
to uncertainty.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s40520-022-02254-1.
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