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Abstract
Introduction: Screening for intracranial aneurysms (IAs) is
cost-effective in first-degree relatives of aneurysmal sub-
arachnoid haemorrhage patients, but its psychosocial im-
pact is largely unknown. Patients and Methods: A con-
secutive series of persons aged 20–70 years visiting the
University Medical Centre Utrecht for first screening for
familial IA was approached between 2017 and 2020.
E-questionnaires were administered at six time points,
consisting of the EQ-5D for health-related quality of life
(QoL), HADS for emotional functioning, and USER-P for social
participation. QoL outcomes were compared with the
general population and between participants with a positive
and negative screening for IA. Predictors of QoL outcomes
were assessed with linear mixed effects models. Results: 105
participants from 75 families were included; in 10 (10%), an
IA was found. During the first year after screening, we found
no negative effect on QoL, except for a temporary decrease
in QoL 6 months after screening in participants with a
positive screen (EQ-5D −11.3 [95% CI: −21.7 to −0.8]). Factors
associated with worse QoL were psychiatric disease (EQ-
5D −10.3 [95% CI: −15.1 to −5.6]), physical complaints af-

fecting mood (EQ-5D −8.1 [95% CI: −11.7 to −4.4]), and a
passive coping style (EQ-5D decrease per point increase on
the Utrecht Coping List −1.1 [95% CI: −1.5 to −0.6]).
Discussion and Conclusion: We did not find a lasting
negative effect on QoL during the first year after screening
for familial IA. Predictors for a worse QoL were psychiatric
disease, physical complaints affecting mood, and a passive
coping style. This information can be used in counselling
about familial IA screening. © 2023 The Author(s).

Published by S. Karger AG, Basel

Introduction

Non-invasive screening for unruptured intracranial
aneurysms (UIAs) with magnetic resonance angiography
(MRA) can prevent future aneurysmal subarachnoid
haemorrhage (aSAH) by early detection of intracranial
aneurysms (IAs), followed by preventive treatment of
these IAs. Such screening is proven cost-effective for first-
degree relatives (FDRs) of aSAH patients [1–3]. The
purpose of screening is to increase the number of life
years in good quality. Therefore, the benefits of screening
by preventing life years in good quality being lost by
aSAH should be carefully weighed against the potential
disadvantages of screening. Such disadvantages include
the risk of complications of preventive IA treatment [4]
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and the potential impact on quality of life (QoL) of
screening, which may both lead to a decrease in the
number of life years in good quality. One previous study
showed a negative effect of screening for familial IA on
QoL [5]. However, in that retrospective study, QoL was
assessed many years (mean 8 years, standard deviation
[SD] 1 year) after the initial screening; therefore, this
study did not report on the short-term effects of screening
on QoL and may be subject to information bias [5].
Moreover, data on the course of QoL over time, including
a comparison with QoL before first screening for IA, are
needed but currently lacking.

To improve the counselling on the advantages and
disadvantages of screening, we assessed the course and
predictors of the effect of screening for familial IA on QoL
during the first year around screening. We compared all
screened persons to a reference group from the general
population and persons with a positive screen for IA to
those with a negative screen.

Patients and Methods

Study Population
We approached a consecutive series of persons aged

20–70 years visiting the Neurology outpatient clinic of the Uni-
versity Medical Centre Utrecht between March 2017 and April
2020 for their first screening for IA because of a positive family
history for aSAH. A positive family history was defined as at least
one FDR with aSAH, with or without additional FDRs with UIA.
We excluded persons with (1) a medical history of aSAH, UIA,
autosomal dominant polycystic kidney disease, Ehlers-Danlos,
fibromuscular dysplasia, or other disease predisposing for UIA
development, and (2) cognitive deficits or a language barrier. As a
sample size calculation is difficult to perform for this type of study,
we based our sample size on the previous retrospective study on
105 persons in which a statistically significant effect of screening
on long-term QoL was found [5].

Patient and Aneurysm Characteristics
We derived baseline characteristics from the electronic patient

record; additional baseline characteristics related to QoL were
assessed through a structured questionnaire directly after the visit
at the outpatient clinic for definitions (see online suppl. Table 1; for
all online suppl. material, see https://doi.org/10.1159/000534373)
[6]. Former smoking was defined as smoking stopped within the
last 20 years. If participants stopped smoking more than 20 years
ago, they were considered never smokers. We screened partici-
pants with MRA or with computed tomography angiography in
case of contraindications for MR. Screening results were derived
from the electronic patient record, and in case an IA was found, we
also derived information on aneurysm size and location, man-
agement of the IA (preventive treatment vs. follow-up imaging to
determine potential aneurysmal growth), and the detection of
aneurysmal growth in case of follow-up imaging. We defined
growth as an increase in aneurysm diameter of >1 mm between

consecutive MRAs or computed tomography angiographys [7].
The PHASES score was calculated to estimate the 5-year rupture
risk of the IAs identified [8]. We included follow-up data up to
September 2022.

QoL Outcomes
QoL was assessed through structured E-questionnaires that were

sent to participants 6 times in a 1-year period around screening (before
screening, between screening and screening result, 2 and 4weeks and 6
and 12 months after the screening result). If participants did not have
email, questionnaires were sent by post instead. The E-questionnaires
consisted of three validated questionnaires: (1). the EuroQol 6 Di-
mensions (EQ-6D) was used tomeasure health-related QoL (HRQoL)
[9, 10]; (2). the Hospital Anxiety and Depression Scale (HADS) was
used to measure emotional functioning in terms of anxiety and de-
pression [11]; and (3). the Utrecht Scale for Evaluation of
Rehabilitation – Participation (USER-P) restriction subscale was used
to measure social participation [12]. Further details of the question-
naires used are described in online supplementary Table 1. In addition
to the three validated questionnaires described above, the last
E-questionnaire 1 year after screening also included a question about
the occurrence of major life events during the past year and whether
participants regretted their decision to screen for IA.

Statistical Analysis
We calculated mean values with SD or median values with

interquartile range (IQR) for the baseline characteristics. We calcu-
lated mean sum-scores with SD for the EQ-5D, EQ-VAS, HADS, and
USER-P at all survey moments. Per EQ-6D subdomain, we calculated
the proportion of participants reporting any problems per survey
moment.We compared the proportion of participants at baseline with
anxiety levels ≥8 (which is the commonly used cut-off for an anxiety
disorder) [13] with the proportion 1 year after screening. Also, the
proportion of participants with restrictions per USER-P activity
(scores ≤1) was calculated pre-screening and 1 year after screening.
Mean values of a reference group from the general Dutch population
were reported at all survey moments for all QoL outcomes [14, 15],
except for the USER-P as no data on reference groups are available for
this score. Linear mixed effect models with random intercept, random
slope, and fixed time effects were used to assess the course of QoL
during the first year following screening and to assess variables as-
sociated with QoL outcome. Only variables available for pre-screening
were included in the model. These analyses were performed for all
screened participants together and for the participants stratified by
screening result. Changes were reported as mean adjusted difference
with 95% confidence intervals (CIs). Statistical analyses were per-
formed using R software (version 3.6.2, R Foundation) [16].

Results

Study Population
Of 109 eligible persons who were contacted to par-

ticipate in the study, 105 persons gave informed consent
and were included, conferring to an inclusion rate of 96%
(online suppl. Fig. 1). Baseline characteristics are shown
in Table 1. Median age at time of screening was 47 years
(IQR 33–55 years), and 66% of participants were women.
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Ten of the 105 participants (10%) had a positive screening
for IA. In all participants with a positive screening, only
one IA was found. Median aneurysm size was 2.3 mm
(2.0–3.3 mm), and median 5-year risk of rupture ac-
cording to the PHASES score [8] was 0.4% (IQR
0.4–0.7%) (Table 2). None of the identified IAs were
treated preventively, but all were followed up with im-
aging instead, with at least one radiological follow-up
available for each UIA. After a median follow-up period
of 27 months (IQR 25–36 months), no aneurysmal
growth was detected (Table 2). During the study, 87%
(548/630) of all E-questionnaires were returned with
return rates being comparable between participants with
a positive (85%) and a negative screen (87%) for IA. All
screen-positives who reported a major life event during
the study period (4/4) described a negative major life
event, while in the group of screen-negatives reporting a
major life event, this proportion was 87% (75/86). None of
the screened participants who returned the E-questionnaire

1 year after screening and answered the question how they
felt about their decision to be screened for IA (n = 37)
expressed regret about the screening.

QoL Outcomes: Complete Screening Cohort
Analysis of the complete screening cohort showed

better unadjusted HRQoL and emotional functioning at
all survey moments during the first year after screening
compared with a reference group from the general
population (Fig. 1) [14, 15]. Changing the reference value
for HRQoL of all age groups (EQ-5D index score 91) to
the age group 45–54 years (EQ-5D index score 89), which
is comparable to the median age in our study population,
showed a larger difference in unadjusted HRQoL in fa-
vour of our screened cohort [14]. One year after
screening, adjusted results on QoL from themixedmodels
showed a slightly improved HRQoL compared with pre-
screening (mean adjusted EQ-5D sum-score improvement
2.8; 95% CI, 0.4–5.1) and a slightly decreased level of anxiety

Table 1. Baseline characteristics

All, n (%) Positive screen, n (%) Negative screen, n (%)

Patients, n 105 (100) 10 (10) 95 (90)
Women 69 (66) 8 (80) 61 (64)
Age at screening, median (IQR) 47 (33–55) 47 (40–55) 47 (33–55)
Number of affected FDRs

1 61 (58) 5 (50) 56 (59)
2 33 (31) 4 (40) 29 (30)
>2 11 (10) 1 (10) 10 (11)

Smoking
Current 25 (24) 3 (30) 22 (23)
Former* 64 (61) 6 (60) 58 (61)
Never 16 (15) 1 (10) 15 (16)

Medical history
Hypertension 22 (21) 5 (50) 17 (18)
Stroke 1 (1) 1 (10) 1 (1)
Cancer 4 (4) 0 (0) 4 (4)

Psychiatric disease (ever)
Depression 5 (5) 1 (10) 4 (4)
Anxiety 3 (3) 0 (0) 3 (3)
Other 2 (2) 0 (0) 2 (2)

Physical complaints influencing mood 22 (21) 2 (20) 20 (21)
Educational level

Primary school 5 (5) 1 (10) 4 (4)
All types of secondary educationa 56 (53) 8 (80) 48 (51)
Higher vocational education and university 44 (42) 1 (10) 43 (45)

Married/living with partner 75 (71) 9 (90) 66 (69)
Paid work 87 (83) 8 (80) 79 (83)
Passive coping style, median UCL-P (IQR)b 10 (8–12) 11 (8–11) 10 (8–12)

FDRs, first-degree relatives; IQR, interquartile range; n, number; SD, standard deviation; UCL-P, Utrecht Coping List Passive.
*Stopped smoking <20 years ago. aLower secondary education, higher secondary education, pre-university secondary education,
secondary vocational education. bRange sum-score between 7 (low level) and 28 (high level of passive coping).
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(mean adjusted HADS anxiety sum-score decrease −0.7; 95%
CI, −1.2 to −0.2), while levels of depression and social par-
ticipation remained the same as compared to pre-screening
(Table 3; online suppl. Fig. 2). The decrease in anxiety levels is
observed from2weeks after receiving the screening result until
1 year after screening (Table 3). At baseline, 22% (21/97) of all
screened participants had a HADS anxiety sum-score of 8
points or more, and 1 year after screening, this proportion
decreased to 13% (12/92). After adjusting for covariates in the
mixed models, factors negatively influencing QoL outcomes
were a previous/current psychiatric disease (EQ-5D de-
crease −10.3 [95%CI: −15.1 to −5.6]), the presence of physical
complaints affecting mood (EQ-5D decrease −8.1 [95% CI:
−11.7 to −4.4]), and a passive coping style (EQ-5D decrease
per point increase on the Utrecht Coping List −1.1 [95% CI:
−1.5 to −0.6]) (Table 3).

QoL Outcomes: Positive versus Negative Screening
The subgroup of participants with a positive screen for

IA was small (n = 10), resulting in relatively wide cor-
responding 95% CIs of QoL outcomes. There was no
statistically significant difference in the unadjusted QoL
outcomes comparing participants with a positive screen
and participants with a negative screen for IA throughout
the study period from pre-screening until 1 year after
screening (Fig. 1; Table 4). In participants with a positive
screen for IA, we observed a trend towards a temporary
increase of unadjusted anxiety levels 2 weeks after receiving
the screening result (Fig. 1) and a temporary increase in the
proportion of participants reporting problems on the EQ-6D

subdomain anxiety/depression after receiving the screening
result (Fig. 2). Also, a trend towards a lower unadjusted social
participation was observed for participants with a positive
screen for IA from receiving the screening result until 1 year
after screening (Fig. 1). Adjusted results from the mixed
models showed a decrease in adjusted HRQoL in partici-
pants with a positive screen for IA 6 months after receiving
the screening result (mean adjusted EQ-5D sum-score de-
crease −11.3; 95% CI, −21.7 to −0.8), which returned to
baseline 1 year after screening (online suppl. Table 2). This
decrease in HRQoL was mainly caused by an increase in
reporting of moderate anxiety and pain (Fig. 2).

Discussion

We found no overall negative effect of screening for
familial IA on QoL during the first year after screening
compared with a reference group from the general
population. One year after first screening, there is even a
slight increase in HRQoL and decrease in anxiety levels.
The subgroup of participants with a positive screening for
IA had a temporary decrease of 11 points in HRQoL
(scale 0–100) 6 months after the initial screening, which
was mainly caused by increased reporting of moderate
anxiety and pain and which returned to the baseline level
(i.e., pre-screening) after 1 year. Factors negatively
influencing QoL after screening are a (history of) psy-
chiatric disease, the presence of physical complaints
subjectively affecting mood, and a passive coping style.

Table 2. Results of screening
Screened persons
(n = 105), n (%)

FDRs with positive screen 10 (10)
FDRs with multiple UIA 0 (0)
Aneurysm size in mm, median (IQR) 2.3 (2.0–3.3)
Aneurysm location

Internal carotid artery 5 (50)
Ophthalmic artery 1 (10)
Anterior communicating artery 1 (10)
Middle cerebral artery 2 (20)
Pericallosal artery 1 (10)

PHASES, median % 5-year rupture risk (IQR) 0.4 (0.4–0.7)
Treatment UIA

Follow-up imaging 10 (100)
Preventive treatment 0 (0)

Duration of follow-up in months, median (IQR) 27 (25–36)
Detection of growth during follow-up 0 (0)

FDRs, first-degree relatives; IQR, interquartile range; n, number; UIA, unruptured
intracranial aneurysm.
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d

Fig. 1. a–e QoL outcomes displayed as unadjusted mean sum-scores with 95% confidence intervals.
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One previous study assessed QoL in persons screened
because of familial aSAH, using a structured telephone in-
terview after a mean period of 8 years (SD 1 year) after first
screening for IA [5]. In that study, a lowerHRQoLwas found
in the 35 participants with a positive screen for IA compared
both with 70 age- and sex-matched participants with a
negative screen and a healthy reference population [5].
Preventive aneurysm treatment was performed in 28 of 35
participants (80%) with a positive screen in the previous
study, while in our current study, there was no preventive
aneurysm treatment in the 10 participants (0%) with a
positive screen [5]. The long-term negative effect of
screening for IA on QoL as found in the previous study,
which was not confirmed in our current study, may be
explained by recall bias due to the retrospective design of that
study. Alternatively, the negative effects of screening on QoL
may be caused by the higher number of participants with
preventive aneurysm treatment in the previous study or by
the fact that negative effects on QoL could develop only over
a longer period of time.

This last hypothesis is further supported by two other
studies, one reporting short-term and the other long-term
HRQoL [17, 18]. Short-term data from a recent prospective
pilot study in Finland assessed HRQoL before and after
screening for IA in 43 female smokers aged 50–60 years [17].
In that study, HRQoL did not deteriorate in the interval

between screening and preventive IA treatment when
compared with pre-screening [17]. Long-term data from a
retrospective study from our centre assessing 173 patients
with UIA after a mean period of 4–5 years after diagnosis of
the UIA showed a reduced HRQoL, both for patients with
treated and untreatedUIA [18]. Definitive conclusions about
timing of reduced HRQoL cannot be drawn due to the
different methods in the referenced studies and relatively
small sample sizes in some of them. For patients with a
chronic disease, evidence points to the opposite effect of an
improved QoL over time, caused by patients adapting to
their new health status and reconstructing their perception of
health with time [19, 20]. The difference with our finding
that overall screened participants report short-term im-
provement instead of deterioration of QoL, can be caused by
the reassuring effect of screening as in the majority of our
cohort screening did not identify an UIA and so those
participants can be considered healthy. The temporary de-
crease in HRQoL for participants with a positive screening
for IA is comparable to the transient reduction in QoL found
in men with a positive screen for abdominal aortic aneu-
rysms that returned to pre-screening levels after 1 year as
shown in a prospective study performed in the UK [21].

Psychiatric disease, the presence of physical com-
plaints subjectively affecting mood, and a passive coping
style have a negative effect on QoL after screening for IA.

Table 3. Results from linear mixed models analysis of QoL over time (A) and according to predictors (B) for the complete screening
cohort

HRQoL (EQ-5D) HRQoL (EQ-VAS) Anxiety (HADS) Depression (HADS) Restrictions in daily activities
(USER-P)

coefficient (95% CI) coefficient (95% CI) coefficient (95% CI) coefficient (95% CI) coefficient (95% CI)

A. Changes over time
Pre-screen Ref Ref Ref Ref Ref
Post-screen, before result 1.6 (−0.7 to –4.0) 0.1 (−2.6 to –2.8) −0.3 (−0.8 to –0.2) −0.4 (−0.8 to −0.1) −0.7 (−2.0 to –0.7)
2 weeks after screening result 0.9 (−1.5 to –3.4) 1.3 (−1.5 to –4.1) −0.6 (−1.1 to −0.1) −0.4 (−0.8 to –0.0) −0.5 (−1.9 to –0.9)
4 weeks after screening result 1.5 (−0.9 to –3.8) 1.7 (−1.0 to –4.4) −0.9 (−1.4 to −0.5) −0.4 (−0.8 to −0.0) −0.7 (−2.0 to –0.7)
6 months after screening result 0.8 (−1.6 to –3.2) −1.4 (−4.1 to –1.3) −0.5 (−1.0 to –0.0) −0.5 (−0.9 to −0.1) −0.6 (−1.9 to –0.8)
1 year after screening result 2.8 (0.4–5.1) −1.9 (−4.6 to –0.8) −0.7 (−1.2 to −0.2) −0.2 (−0.6 to –0.2) −0.0 (−1.4 to –1.3)

B. Predictors*
Age at screening (continuous) −0.0 (−0.1 to –0.1) 0.1 (−0.1 to –0.2) 0.0 (−0.0 to –0.0) 0.0 (−0.0 to –0.0) −0.1 (−0.2 to –0.0)
Female sex −1.7 (−4.5 to –1.2) 0.1 (−3.1 to –3.4) 0.5 (−0.4 to –1.4) −0.2 (−0.8 to –0.4) −1.0 (−3.3 to –1.3)
Psychiatric disease −10.3 (−15.1 to −5.6) −7.1 (−12.5 to −1.7) 1.8 (0.2–3.3) 1.0 (−0.1 to –2.0) −6.9 (−10.7 to −3.0)
Passive coping stylea −1.1 (−1.5 to −0.6) −1.7 (−2.3 to −1.2) 0.7 (0.6–0.9) 0.5 (0.4–0.6) −0.7 (−1.1 to −0.3)
Physical complaints affecting mood −8.1 (−11.7 to −4.4) −6.2 (−10.3 to −2.1) 1.7 (0.5–2.9) 2.2 (1.5–3.0) −2.2 (−5.1 to –0.7)
Educational level

Other Ref Ref Ref Ref Ref
Primary school or lower secondary 1.6 (−1.7 to –4.9) 1.3 (−2.4 to –5.0) −0.0 (−1.1 to –1.0) 0.7 (−0.1 to –1.4) 0.1 (−2.5 to –2.8)

Current smoking −1.4 (−4.8 to –1.9) 2.3 (−1.4 to –6.1) −0.7 (−1.8 to –0.4) −0.4 (−1.1 to –0.4) 0.2 (−2.5 to –2.9)
Hypertension −1.5 (−5.5 to –2.5) −2.7 (−7.0 to –1.7) 1.0 (−0.3 to –2.2) 0.1 (−0.8 to –0.9) 0.1 (−3.0 to –3.2)

CI, confidence interval; EQ-5D, EuroQol 5 Dimensions; EQ-VAS, EuroQol Visual Analog Scale; HADS, Hospital Anxiety and Depression Scale; Ref, reference group;
USER-P, Utrecht Scale for Evaluation of Rehabilitation – Participation. *To estimate for example the HRQoL outcome for female sex at 1-year follow-up, you first add 2.8
to the reference value (the change in HRQoL over time) and subsequently subtract 1.7 (the influence of female sex). aPer point increase UCL-P.
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Table 4. QoL outcomes for persons with a positive and negative screening for UIAs in unadjusted mean sum-scores with SD

HRQoL Emotional functioning (HADS) Restrictions daily
activities

EQ-5D EQ-VAS anxiety depression USER-P

n mean (SD) n mean (SD) n mean (SD) n mean (SD) n mean (SD)

Positive screen
Pre-screen 9 92.2 (9.3) 9 88.3 (9.7) 9 4.3 (3.4) 9 1.7 (1.8) 9 98.9 (2.3)
Post-screen, before result 10 94.9 (10.8) 10 85.8 (9.4) 10 5.1 (4.3) 10 2.3 (2.5) 10 97.5 (7.0)
2 weeks after screening result 8 85.7 (12.4) 8 85.6 (7.8) 8 5.5 (3.6) 8 2.1 (1.9) 8 96.0 (5.6)
4 weeks after screening result 9 92.2 (9.4) 9 88.9 (11.4) 9 4.2 (3.8) 9 1.7 (1.7) 9 95.6 (6.7)
6 months after screening result 9 80.4 (21.7) 9 81.0 (7.0) 9 4.9 (3.5) 9 1.4 (1.5) 9 95.1 (8.2)
1 year after screening result 8 92.1 (11.4) 8 86.3 (8.3) 8 4.8 (4.7) 8 1.5 (3.1) 8 98.3 (4.7)

Negative screen
Pre-screen 87 92.7 (12.3) 88 82.8 (13.8) 88 4.8 (3.6) 88 2.6 (2.9) 87 98.4 (6.1)
Post-screen, before result 83 94.2 (10.3) 80 83.5 (12.2) 82 4.3 (3.7) 82 2.0 (2.5) 82 97.7 (7.4)
2 weeks after screening result 74 93.9 (12.1) 74 84.7 (11.3) 74 3.7 (3.3) 74 1.9 (2.5) 74 98.1 (6.5)
4 weeks after screening result 85 94.0 (13.4) 85 84.5 (12.0) 86 3.5 (3.4) 85 2.0 (2.7) 85 98.5 (5.4)
6 months after screening result 81 94.5 (11.8) 81 82.0 (14.3) 81 4.2 (3.8) 81 2.0 (2.5) 80 98.2 (11.3)
1 year after screening result 84 95.8 (9.4) 84 81.5 (15.0) 84 3.8 (3.3) 84 2.2 (2.8) 83 98.7 (5.5)

EQ-5D, EuroQol 5 dimensions; EQ-VAS, EuroQoL Visual Analog Scale; HADS, Hospital Anxiety and Depression Scale; HRQoL, health-
related quality of life; n, number; SD, standard deviation; USER-P, Utrecht Scale for Evaluation of Rehabilitation – Participation.

a b

Fig. 2. Proportion (%) for screen-positives (a) and screen-negatives (b) reporting any problems per EQ-6D subdomain.
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This is in accordance with a study on QoL in patients with
known UIA, with and without aneurysm treatment,
which demonstrated that both a passive coping style and a
history of psychiatric disease were predictors of worse
QoL [22]. Although the extent to which an observed
decrease in a QoL outcome actually has an effect in daily
life is subjective, we consider the observed decreases to be
clinically relevant as these decreases are larger than the
minimally important difference for the EQ-5D [23].

The most important strength of this study is the
prospective assessment of QoL at multiple time points
before and after first screening for IA, enabling us to study
the course of QoL during the first year after screening.
Also, the high proportion of 96% of eligible persons from
a consecutive cohort agreeing to participate in our study
increases the validity of our results.

Some limitations need to be addressed as well. Firstly,
given the relatively small proportion of UIA identified, we
had not enough participants with a positive screen for IA
to reliably compare participants stratified by screening
result. However, for our primary outcome analysing the
complete screening cohort, the sample size was sufficient.
Secondly, all IA identified were small with a low estimated
risk of rupture, and none were treated preventively which
could have facilitated the observed improvement of QoL to
the pre-screening level after 1 year. Thirdly, we compared
our findings on emotional functioning with references
from the Dutch general population collected more than
15 years ago [15]. As emotional functioning may change
over time, this could have resulted in an erroneous
comparison of our screening cohort with the general
population. We do not think this time difference between
study and control cohorts has influenced our results to an
important extent because the prevalence of anxiety dis-
orders or depression has not changed between 1990 and
2010 [24]. Thirdly, reference groups from the general
population were not matched for age, while HRQoL is
known to decline with increasing age [14]. However, we do
not think this affects our results since selecting a reference
value for the general population based on the median age
of our study population resulted in an even larger dif-
ference in HRQoL in favour of our screening cohort.
Fourthly, besides the screening for IA, other factors could
have influenced QoL outcomes. We aimed to minimize
this effect by collecting data on potential confounders and
correcting for them in the analyses, and also by comparing
the proportion of major life events during the study period
between participants with a positive and a negative screen
for IA. Last, one predictor of QoL outcome (the presence of
physical symptoms subjectively affecting mood) was
measured using a non-validated questionnaire.

Conclusion

In counselling persons with familial aSAH on screening
for IA, lasting effects on QoL 1 year after screening do not
need to be considered as a disadvantage of screening.
However, it should be discussed that in case of a positive
screen for IA, a temporary decrease in HRQoL may occur,
mainly caused by increased reporting of moderate anxiety
and pain, which returns to pre-screening levels after 1 year.
Also, it is important to identify persons with an increased
risk for worse QoL around screening, e.g., persons with a
(history of) psychiatric disease, physical complaints affecting
mood, and a passive coping style, and offer them additional
counselling pre-screening about potential negative effects on
QoL. Future prospective studies on QoL in a larger group of
persons with a positive screen for IA could provide more
precise information on potential differences between per-
sons with a positive and negative screening for familial IA.
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