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Quality of Life After Diagnosis of Neurally Mediated Reflex Syncope by Tilt Test
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Abstract

Background: Vasovagal syncope (VVS) results in impaired quality of life (QoL). The response during the head-up
tilt test (HUTT) influences QoL and recurrence.

Objectives: To analyze the influence of the type of HUTT response on QoL in patients with VVS and recurrence of
events after the exam.

Methods: The SF-36 and Impact of Syncope on Quality of Life (ISQL) questionnaires were applied over 12 months
after the HUTT. Unpaired Student’s t test was used for differences between 2 groups of quantitative data with normal
distribution. The recurrence of syncope episodes was analyzed using a Kaplan-Meier curve, and the log-rank test
was applied to compare the curves regarding responses to the HUTT. Statistical significance was set at p value < 0.05.

Results: We analyzed 82 patients (43.7 years old), 69% with previous recurrence (2.8 prior episodes). Cardioinhibitory
response occurred in 46 patients; vasodepressor response occurred in 36, and 85.4% of patients received non-
pharmacological treatment after the HUTT. During clinical follow-up, 43.9% had recurrence, mainly young patients
(35.7 years; p = 0.002). On the SF-36, the best score was in functional capacity in men (p = 0.04) and patients without
prior trauma (p = 0.001). There were lower limitations due to pain in patients without prior trauma (p = 0.003)
and patients without prodromes (p = 0.009). On the ISQL, there were better mean scores in men (p = 0.002) and in
patients without prior trauma (p = 0.02). Patients with cardioinhibitory response had better SF-36 and ISQL scores
(p <0.001). There was greater VVS recurrence in the cardioinhibitory response group (log-rank p = 0.011; hazard
ratio: 8.48; 95% confidence interval: 7.59 to 9.3) from the second to the fourth month, with stabilization in the eighth
month after the HUTT, when compared to patients with vasodepressor response.

Conclusions: The majority of patients with VVS reproduced during the HUTT under non-pharmacological
treatment did not report worsening of QoL during clinical follow-up. Worse QoL was observed in non-young
patients and in patients with vasodepressor response, and it was not influenced by recurrence after the HUTT.
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Introduction favorable prognosis, there are reports of worsening quality

of life (QoL) in patients with 6 or more syncope events

Vasovagal syncope (VVS) is the most common type  hroughout life.*> Readmission occurs in 20% of patients

. . . o
of transient loss of consciousness. Approximately 35% of | =, years of age. These patients’ QoL is compromised
people between 35 and 60 years of age experience at least . . .
] Y ] ) due to recurrence and risk of physical trauma, resulting in
one event during their lifetime." It is responsible for 1% to . . o o .
o . . nro o limitations to physical activities, social life, and professional
3% of emergency visits, and recurrence occurs in 25% to 35% e i » holosical
within 1 year.? It is associated with a 1.4-fold increase in the ife, in addition to psychological effects.
risk of occupational accidents and a 2-fold increase in job QoL questionnaires address physical, psychological,

abandonment in relation to the general population? Despite ~ emotional, social, and other domains, depending on
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the disease analyzed, and they are generally self-
administered. The main specific questionnaires about
QoL in syncope described in the literature are the ISQL
(Impact of Syncope on QoL)”* and the SFSQ (Syncope
Functional Status Health Questionnaire).’ The most cited
for generic application are the SF-36 (Medical Outcomes
Study 36-Item Short Form Health Survey),'*!* the EQ-5D
(Euro QoL),"!® and the WHOQOL-BREF (World Health
Organization Brief QoL Questionnaire).'*"”

The objective of this study was to analyze the
characteristics of patients with VVS and its impact on QoL
domains due to the recurrence of events during up to 12
months of follow-up after the head-up tilt test (HUTT),
using a generic (SF-36) and a specific questionnaire (ISQL).

Methods

This prospective and longitudinal study received
approval from the institutional human research ethics
committee. The sample consisted of 82 patients referred
for HUTT during the period from February to December
2018, with a history of VVS and positive HUTT. All
patients signed a free and informed consent form. Patients
with a positive non-vasovagal response to the HUTT,
patients with cardiac implantable electrical devices, and
patients with chronic comorbidities that could interfere
with the assessment of QoL were excluded. The HUTT
was performed in the morning, in accordance with the
international protocol,*® in an air-conditioned room, using
an appropriate table with manual inclination from —20° to
+70° and simultaneous monitoring of blood pressure and
heart rate. Sublingual isosorbide dinitrate was used for the
pharmacological phase. The Calgary score' was calculated
without knowing the response to the HUTT, to refine the
selection of patients with the neurally mediated reflex form.

Non-pharmacological and/or pharmacological
treatments were prescribed by the requesting physicians,
withno interference from the researchers. Following amean
interval of 8.4 months after inclusion in the study, patients
responded to the SF-36 and ISQL questionnaires via email.

To calculate the final score of the SF-36 questionnaire,*
the total sum of the questions was initially obtained, and
the values were distributed to each of the following 8
domains: functional capacity, vitality, pain, social aspects,
general health status, emotional aspects, mental health, and
physical aspects. To calculate the final score, these numbers
referring to the 8 domains were transformed using the
formula: domain = value obtained in the corresponding
questions — lower limit x 100/variation (score range), the

variation and the lower limit being fixed values. The scores
for each question were transformed into a scale from 0 to
100, corresponding to the worst and best QoL, respectively,
in relation to the given domain.

In the ISQL,”® which is specific to syncope, 12 questions
address various situations affected by syncope in a simple
domain based on the patient’s perception with respect to the
last 4 weeks before the interview. To analyze the intensity
of the domains, on both questionnaires, a Likert scale was
used with answers in the form of 6 (1 =always to 6 =never)
or 5 points (1 = agree to 5 = disagree).

Statistical analysis

Categorical variables were expressed as numbers
and percentages. Quantitative variables were expressed
as means and standard deviations or medians and
interquartile ranges, depending on the normality of the
data. The assumption of normality was verified using the
Kolmogorov-Smirnov test. Proportions were compared
using the chi-square test or Fisher’s exact test. For all
quantitative data with normal distribution, differences
between the 2 groups were analyzed using unpaired
Student’s t test. Pearson’s correlation coefficient was used
to identify the correlation between the QoL instruments
and other variables. The recurrence of syncope episodes
was analyzed using a Kaplan-Meier curve, and the log-
rank test was applied to compare the curves regarding
responses to the HUTT. Statistical significance was set
at p-value < 0.05. Analyses were performed using SPSS
(Statistical Package for Social Science), version 16.0.

Results

General characteristics of the sample and recurrence
of syncope episodes

The mean age was 43.7 years, with no significant
difference in age between sexes (40.7 years in men and 46.0
years in women, p = 0.25), time of clinical evolution, and
presence of prodromes or trauma secondary to syncope.
The baseline clinical data are displayed in Table 1.

The characteristics related to the type of response
to the HUTT are shown in Table 3. In the group with
cardioinhibitory response (n = 46), there were 4 type Ila
and 42 type IIb responses. The mean time to positive
response during the HUTT was 22.4 + 8.4 minutes, with no
difference between sexes. The mean duration of asystole in
cardioinhibitory response type IIb was 12.8 seconds, and it
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Table 1 - Baseline clinical data of the total sample (n = 82)

Variable Values
Age (mean + SD) 43.7+20.8
Female sex (%) 56.1
Calgary score (median; interquartile range) 1.0; -2.0;,1.75
Sensitized HUTT (%) 69.5
Time of symptom onset > 3 months (%) 58.5
Presence of prodromes (%) 85.3
Patients with prior recurrent events (%) 69
Number of events before the HUTT (mean + SD) 31715
Trauma resulting from syncope (%) 40.2

HUTT: head-up tilt test; SD: standard deviation.

ranged from 3.2 to 23.3 seconds. After performing the
HUTT, 70 patients (85.4%) received educational guidance
(water and salt intake, recognition of prodromes and
triggers). Seven patients also received pharmacological
treatment (fludrocortisone), and 4 underwent permanent
pacemaker implantation due to cardioinhibitory
response type IIb. There was no influence of sex on
recommendations and/or treatment after the HUTT.

Patients with a history of recurrent syncope before
undergoing the HUTT (n = 69) had a mean age of 40.9
£19.6 years, and 56.5% were female. The mean number
of previous recurrent events was 3.17 + 1.5. The median
(interquartile range) of the total Calgary score was 1.0 (-2.0;
1.75). During the clinical follow-up of 8.4 + 4.1 months,
VVS recurred in 36 patients (43.9%), and the majority (32
patients) presented up to 3 episodes. The mean age was
35.7 years among those with recurrence and 49.9 years
among those without recurrence (p = 0.002).

QoL instruments

Table 2 displays the score on the 8 domains of the
SE-36 of all. Regarding the ISQL, a final sum of 48.0 +
10.9 points was observed, using the scale from 0 to 10,
ranging from 21 to 63 (Table 2A). Data referring to the
mean score on the domains of the SF-36 and total ISQL
are displayed in Table 2B.

Regarding the SF-36 domains, the characteristics
related to both HUTT response groups, cardioinhibitory
or vasodepressor, are shown in Table 3. In question 2
of the SF-36, used to compare general health in relation

to the previous year, we obtained responses of “much
better” in 6.1%, “the same” in 47.6%, and “much worse”
in 1.2%. There were no differences regarding the SF-
36 and total ISQL questionnaires between patients
with and without syncope recurrence during clinical
follow-up.

Comparison of variables regarding response to
HUTT and QoL

Data regarding HUTT responses are shown in Table
3. Patients with cardioinhibitory response had better
SF-36 scores in most psychometric domains, with
the exception of the mental component, compared to
those with vasodepressor response. The domain that
represented the best score was functional capacity,
followed by emotional and physical aspects, all with
values above 90. The domain with the lowest mean
score, in both groups, was vitality. Better performance
was observed in mental health, which includes the
domains of vitality, social aspects, emotional aspects,
and mental aspects.

In the cardioinhibitory response group, in relation
to question 2 on the SF-36, the mean score was 2.4 +
0.7. The highest percentage was for the response “the
same” (43.5%), comparing current health with that of
the preceding year; the lowest score (“much better”)
of 1 point accounted for 10.2%, and the highest score
(“much worse”) accounted for 0%. In those with a
vasodepressor response, the mean score was 3.17 +0.7.
The highest percentage (52.8%) was for the response
“the same,” while “much better” was 0%, and “much
worse” was 2.8%. In the ISQL questionnaire, there was
a higher mean score in patients with a cardioinhibitory
response. Data about the questionnaires for each HUTT
response are displayed in Table 4.

Correlation between QoL and variables of clinical
history and HUTT response

Due to the associations described in items 2 and 3,
Pearson’s coefficient was applied to evaluate correlations
between the QoL instruments and the variables. There
was a moderate negative correlation between the
domains of functional capacity (-0.65) and pain (-0.64)
on the SF-36 with the total ISQL score (-0.55) and age (p
value < 0.001 for all). The correlation was moderate and
positive between these questionnaires and the responses
to the HUTT (0.54; p <0.001) and weak in relation to sex,
trauma, prodromes, and Calgary score.
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Table 2A — Score on the SF-36 (domains) and ISQL (total score) questionnaires

Questionnaire Domains Score*
Functional capacity 86.8+20.0
Physical aspects 77.1+38.3
Pain 38.6+19.8
Mental aspects 75.5+16.6
SE-36
Vitality 61.7 £18.8
Social aspects 80.9+18.9
General health status 75.4+19.3
Emotional aspects 82.1+35.2
1- In the last month, as a result of fainting, how often have you:
a- felt tired and worn out? 3.6+1.2
b- felt frustrated? 4.2+1.1
c- felt limited in the type of work you do? 4.1+1.1
d- worried about fainting again? 3.4+1.3
e- felt frightened of fainting? 3.4+1.3
f- noticed that fainting interfered with vigorous physical activities? 3.7¢1.3
ISQL 2- In the last month, to what extent do you agree that:
a- you have accomplished less than you would like to? 3.4+1.6
b- other people have noticed the effect of fainting on your life? 3.4+1.5
c- fainting left you feeling confused? 3.9+1.4
3- In the last month, how often have you avoided:
a- driving a vehicle? 4.9+1.6
b- standing for longer than 5 minutes? 5.1+1.1
c- being in warm/hot environments due to the fear of fainting? 4.8+1.3
SD: standard deviation; * mean + SD
Table 2B — Mean score on SF-36 (domains) and ISQL (total) and patient profile
QoL Silfanaiie Sex Prodromes Trauma HUTT phase
X . X . —— pvalue ———  pvalue pvalue ———  pvalue
questionnaire questionnaire M F No Yes No Yes NSE SE
FC 918 829 0.04* 808 879 0.26 927 780 0.001* 95.0 83.2 0.01*
PA 861 70.1 0.06 668 789 0.31 826 689 0.11 89.0 719 0.06
Pain 831 837 0.32 879 720 0.009* 929 777 0.003* 91.1 83.2 0.09
GHS 764 747 0.68 755 754 0.09 789 703 0.04* 80.1 731 0.09
o0 SA 833 791 0.32 792 813 0.72 844 757 0.04* 84.0 79.6 0.33
MA 751 706 0.22 773 71.8 0.29 744 69.9 0.24 722 727 0.87
Vitality 655 588 0.10 675 608 0.26 646 576 0.09 65.2 60.3 0.27
EA 89.8  76.1 0.08 722 838 0.29 850 778 0.36 86.7 80.1 0.44
ISQL Total 522 448 0.02* 472 482 0.78 503 446 0.02* 49.6 472 041

EA: emotional aspects; F: female; FC: functional capacity; GHS: general health status; HUTT: head-up tilt test; M: male; MA: mental aspects; NSE: not sensitized;
PA: physical aspects; QoL: quality of life; SA: social aspects; SE: sensitized; ISQL: Impact of Syncope on Quality of Life. * p < 0.05.
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Table 3 — Group characteristics in relation to type of

response during HUTT
CI VD
Variable p value
response response
Patients (n) 46 36 0.117
Age (years)* 30.0£129  61.2+15.1 0.002
Male/female sex (n) 24/22 12/24 0.08
Onset of events
35+1.9 26+1.9 0.05
(months)*
Total events* 29+14 26+1.8 0.004
Calgary score (points)* 1.6+22 -1.8+23 0.001
Time to event on
. 20.5+9.0 243+7.1 0.04
HUTT (minutes)
Patients with
26 10 0.009

recurrence after HUTT

CI: cardioinhibitory; HUTT: head-up tilt test; SD: standard deviation;
VD: vasodepressor. * mean + SD

Kaplan-Meier curves regarding syncope recurrence

During follow-up, 36 patients (43.9%) had syncope
recurrence. The highest recurrence rate occurred up to
the fourth month, and stabilization occurred from the
eighth month after the HUTT (Figure 1A).

Also using the Kaplan-Meier curve and considering
syncope recurrence after HUTT as a prognostic basis,
curves were constructed in relation to HUTT responses.
The log-rank test was applied to compare the curves,
with p =0.011. The odds ratio was 8.48 (95% confidence
interval: 7.59 to 9.38). There was greater difference in
recurrences in the group with cardioinhibitory response
than in the group with vasodepressor response from the
second month, with equal stabilization from the eighth
month (Figure 1B).

Discussion

This study demonstrated a satisfactory score on the
SF-36 and ISQL questionnaires in patients with a history
of VVS during clinical follow-up after diagnostic HUTT,
with no reports of worsening QoL. The proportion
of recurrence-free patients was lower during the first
months of clinical follow-up. Stabilization of recurrences
occurred around the eighth month, with no influence of
sex; however, there was alower mean age among patients

with recurrence. Better scores, especially in the physical
aspect, were observed in patients with cardioinhibitory
response compared to those with vasodepressor response.

QoL reflects the impact of syncope on the physical,
emotional, and social domains, with a variable extent
depending on the resources used by the patient to
adapt to the adverse condition. Triggers and prodromes
encourage patients to adapt to the threat of a new event,
minimizing the impact of recurrence.” This adaptation
may not generate greater repercussions on one or more
domains of QoL in the clinical follow-up of patients.”
In the theory of homeostasis, Cummins* explains that
the impact of a certain disease or health condition on
global wellbeing indices is limited due to buffers that are
internal and external to the individual. These attitudes
cushion the damage and keep the individual in a state
of wellbeing even during adversity.

In the present study, we used 2 QoL analysis scales,
the SF-36 and ISQL; the latter is specific for syncope in
patients with a history of VVS after response during
HUTT. Most studies have associated generic and specific
questionnaires, and, among the specific ones, the SFSQ
is the most frequently used, despite its limitations.>%
The ISQL has been used in few studies on syncope since
its validation.”® Using both questionnaires, van Dijk et
al.” obtained better scores on the SF-36 in all domains,
except for the general health domain, whereas, in the
SFSQ, this improvement occurred in all questions
about aspects of life, including those related to fear and
concern due to syncope. There was a less pronounced
improvement in the QoL of older patients, patients with
recurrent episodes, patients with a greater number of
comorbidities, and patients with non-reflex etiology.

There was also an association between psychic
disorders and VVS,***2 demonstrated by means of psychic
screening before the HUTT. Greater anxiety, mood
disturbance, and lower SF-36 scores were observed in the
group with syncope compared to healthy individuals.®
Using different methods and populations, studies on QoL
have shown different results,*>*3# with a perception of
greater severity of syncope and consequent worse QoL
in patients with unexplained syncope, compared to VVS.
Thus, due to the influence of the cause of syncope, in the
present study, patient selection was refined by means of
the Calgary score, providing a homogeneous sample of
patients with VVS.

Many factors are predictors of syncope recurrence and
influence on subsequent QoL. Patients with more than
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Table 4 — QoL scores on the SF-36 (domains) and ISQL questionnaires after the HUTT, according to response to the HUTT

Questionnaire CI response* VD response* p value
96.2+£9.7 74.8 £23.2 <0.0001
SF-36 Functional capacity 90.7 +28.5 59.7£42.3 <0.0001
Physical aspects 95.0+9.5 73.5%22.8 <0.0001
Pain
General health status 823+15.2 66.7£20.5 <0.0001
Social aspects 85.8+14.8 74.6+21.8 0.007
Mental aspects
Vitality 752414 69219 0.106
Emotional aspects 67.2+5.1 547421 0.002
942 +214 66.6 7.1 <0.0001
ISQLt 52.4+8.6 425+11.2 <0.0001

CI: cardioinhibitory; HUTT: head-up tilt test; SD: standard deviation; VD: vasodepressor and mixed. * mean + SD; ISQL: Impact of Syncope on Quality

of Life; t points converted to a scale from 0 to 100.

1.0 4 1.0
—— Vasodepressor
08 038 t— —— Cardioinhibitory
06 06
0.4 04 4
024 02 4
0.0+ A 00 R
T T T T T T T T T T T T T T
0 2 4 6 8 10 12 0 2 4 6 8 10 12
Time (months) 2 4 [ 8 10 12 Time (months) 2 4 6 8 10 12
Cumulative number of recurrences (n) 8 24 33 36 36 36 Cumulative number of recurrences (n) 8 24 33 36 36 36

Proportion of event-free patients (%) 70,7 59,8 56,1 56,1 56,1

Proportion of event-free patients (%) 90,2 70,7 59,8 56,1 56,1 56,1

according to the HUTT response (B).

Figure 1 - Kaplan-Meier curve for syncope recurrence in the total group (A) and cumulative probability of recurrence-free survival

6 events throughout their lives have a recurrence rate of
72% within 1 year and 60% within 2 years.*® Romme et
al.,* analyzing patients with at least 3 previous events
of VVS, based on clinical history and positive HUTT,
demonstrated a lower median number of recurrences
in the first year of non-pharmacological treatment
compared to the preceding 12 months. Specific QoL,
measured by the SFSQ questionnaire, improved over
the follow-up period and was higher in patients with
lower recurrence. Furthermore, a previous meta-analysis
on syncope recurrence demonstrated that the chance

of patients being asymptomatic linearly progressively
decreased over time after the first episode.* This is in
agreement with the present study.

The greater recurrence during the first months after
the HUTT may be due to several reasons, despite the
initial guidance of non-pharmacological therapy. The
short follow-up time may have resulted in a greater
possibility of recording recurrences, as demonstrated by
Baron-Esquivas,* with a statistically significant difference
when comparing events during the period of 1.6 versus
4 months (p = 0.002). In their study, the mean time to
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first recurrence was 3.3 months, whereas, in our study,
the majority of recurrent events occurred within the
second month. The time to stabilization of recurrence
around the eighth month in the present study may also
reflect the time required for the patient to adhere to the
identification of prodromes and triggers, in addition to
the inclusion of new lifestyle habits. Furthermore, the
recurrence of syncope can be influenced by elevated
baseline emotional stress,* regardless of the previous
number of events during life, being a predictor of poor
response to VVS treatment due to non-adherence to
treatment.”* This could explain the greater recurrence
within the first 2 months of follow-up in the present
study. Thus, the initial identification and treatment of
these associated emotional disorders would assist in the
therapeutic strategy for syncope.®®*! Also in agreement
with the stabilization of recurrence around the eighth
month in the present study, Ng et al.* demonstrated
that levels of anxiety and depression tend to reduce as
QoL increases slightly over the years after the first event.

The occurrence of physical trauma associated with
syncope is another factor that affects QoL. Patients
with less non-severe physical trauma resulting from
syncope may not develop psychological alterations,
thus minimizing the impact on QoL. A previous meta-
analysis® demonstrated a greater negative impact on
patients’ life and avoidance behavior in the case of prior
injuries. This type of behavior may explain the reduced
QoL, especially in the physical domain, and the associated
anxiety would contribute to apprehension regarding new
traumas. In the present study, we demonstrated that
the best scores, on both the ISQL and SF-36 and on their
domains for pain and social aspects, occurred in patients
without trauma in previous syncope, despite the weak
correlation between the QoL questionnaires and the
variable of trauma.

Regarding the type of response, there are no studies
in the literature showing a difference between the
cardioinhibitory and vasodepressor types in terms
of recurrence and QoL data after HUTT. However, a
greater occurrence of vasodepressor response has been
demonstrated in patients with more advanced age.*
This is in agreement with our study, which showed
that the cardioinhibitory response was more frequent
in younger patients.

The literature has previously mentioned differences
related to sex and age in prevalence and triggers.*** Data
from the multicenter Prevention of Syncope Trials (POST)
I'and II ¥ demonstrated that women presented their first

syncope event at a younger age, and heat stress was a more
common trigger for women than men, in addition to more
frequent prodromal symptoms of heat and post-event
fatigue. Recurrence of syncope was also more common
in female patients. Nonetheless, there are differences in
QoL between the sexes. St-Jean et al.*> showed that men
with unexplained syncope had worse QoL than women
and patients of both sexes with VVS. Those with the
unexplained form also had a significant difference in QoL
in the domains of health, leisure, social relationships, and
work. Another study showed that the female sex was one
of the factors associated with worse QoL.* Accordingly,
the results of the present study are in agreement with part
of the literature, given that men presented better scores
in the functional capacity of the SF-36 and the sum of the
ISQL, and all patients, regardless of sex, presented VVS,
with no patients with unexplained syncope.

The elderly are at greater risk of syncope as a
result of cardiovascular changes secondary to aging,
comorbidities, and polypharmacy.*® A prospective
study of patients over 50 years of age with syncope
demonstrated worse QoL in those with 2 or more
recent events. There is disagreement regarding the
type of domain most affected, whether psychosocial®
or physical.” There are reports of worse QOL in elderly
patients, as well as those with a higher number of
recurrences, even when comorbidities are excluded
from the analysis.* In the study under discussion, young
patients had better QoL, with a moderate correlation.

Limitations

The fact that QoL questionnaires were not applied
before performing the HUTT for comparison with
clinical follow-up data after diagnosis is a limitation.
Additionally, questionnaires were not applied to
screen for psychological disorders, such as anxiety and
depression, at the time of patient inclusion.

Conclusion

The majority of patients did not report worse QoL
after syncope response during the HUTT. There was
worse QoL in non-young patients and in patients with
vasodepressor response, and it was not influenced by
syncope recurrence before and after the diagnostic
examination. The proportion of recurrence-free patients
was lower during the first months of clinical follow-up,
with stabilization around the eighth month. There was
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no influence of sex; however, there was a lower mean age
among patients with recurrence.
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