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Abstract

Introduction:  Vasovagal syncope (VVS), the most common cause of transient loss 
of consciousness (T-LOC), is often accompanied by higher levels of psychological 
distress. It is yet unknown whether psychological complaints interact with the effects 
of non-pharmacological treatment in patients with frequently recurring VVS. 

Methods:  Patients with ≥3 episodes of VVS in the 2 years prior to the start of the study 
openly received non-pharmacological treatment. Before treatment initiation, we 
determined the level of general psychological complaints by the Symptom Checklist 
90-R (SCL-90-R) questionnaire. We regularly evaluated syncopal recurrence during 
follow-up. We compared the SCL-90-R scores of VVS patients in our study with 
the corresponding scores of healthy Dutch subjects (reference population). We 
examined whether patients with more recurrences during follow-up had higher SCL-
90-R scores at baseline and whether this association changed when adjusting for 
other factors associated with recurrence using logistic regression.

Results: Total SCL-90-R scores were higher in our cohort of patients with frequent 
episodes of VVS than in the reference population (142 vs. 118; p<0.001). During the 
first 6 months of treatment, 42% of patients experienced syncopal recurrence(s). The 
SCL-90-R scores of these patients were significantly higher compared to patients 
without syncopal recurrence in this period (160 vs. 130; p=0.01). After adjusting for 
other predictors of recurrence, especially the number of episodes before inclusion, 
the association between SCL-90-R scores and recurrence remained intact.  

Conclusion: Levels of general psychological complaints are higher in patients with 
syncopal recurrence during non-pharmacological treatment of VVS, even after 
adjusting for previous syncopal episodes. 
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Introduction

Syncope is a self-limited episode of transient loss of consciousness (T-LOC) due to 
a transient hypoperfusion of the brain.1 Reflex syncope is caused by systemic arterial 
hypotension resulting from reflex vasodilatation, bradycardia or both.2 Vasovagal 
syncope (VVS), mediated by emotional or orthostatic stress,2 is the most common 
cause of both reflex syncope and T-LOC.3 

Initial treatment of VVS consists of non-pharmacological treatment measures 
including reassurance regarding the benign nature of the condition, increasing the 
dietary salt and fluid intake, moderate exercise training and physical counterpressure 
manoeuvres (muscle tensing).4, 5 Physical counterpressure manoeuvres have been 
shown to reduce the number of syncopal episodes by almost 40% in addition to 
other non-pharmacological treatment measures.6 The majority of patients with 
occasional reflex syncope respond to the aforementioned non-pharmacological 
treatment measures.6 If patients do not respond to non-pharmacological treatment, 
pharmacological or pacemaker treatment might be considered. 2

Vasovagal syncope can have a substantial impact on a patient’s life because of its 
unexpected nature and fear for recurrence.7, 8 Patients diagnosed with T-LOC report 
poorer quality of life9-11 and more general psychological complaints compared to 
patients without T-LOC.8, 12 Especially anxiety, mood and somatization disorders 
occurred more often in patients with VVS compared to healthy control subjects.12 
In addition, it has been suggested that high levels of psychological complaints at 
baseline could reduce the effectiveness of VVS treatment.12-15 

Apart from general psychological complaints, the effectiveness of VVS treatment 
might also be influenced by other, possibly confounding factors. In several studies, 
syncopal recurrence was strongly associated with the number of previous syncopal 
episodes.15-17 In separate studies, syncopal recurrence was also found to be associated 
with age 17-19 and/or gender, 16, 17, 19 although not in all studies.12-15 

Our aim of this study was to examine the risk of syncopal recurrence during 
non-pharmacological treatment is higher in patients with higher levels of general 
psychological complaints at baseline. We investigated this relationship in patients 
severely affected by VVS, with and without controlling for other potential predictors 
of syncopal recurrence. 
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Methods

This study was conducted by the Syncope Treatment and Assessment network 
Netherlands (STAND). Patients with frequent episodes of VVS were included. 
First, the level of general psychological complaints was determined, then non-
pharmacological treatment including physical counterpressure manoeuvres was 
started in all patients. 

Study population
Patient inclusion took place in 4 Dutch medical centers. Patients between 18 and 70 
years of age with a clinical diagnosis of recurrent VVS obtained at the emergency 
department or syncope unit were eligible for inclusion. Recurrent VVS was defined 
as the occurrence of at least 3 syncopes in the last 2 years. The diagnosis of VVS was 
based on the definition of the ESC-guidelines2. 

Syncope was defined as self-limited complete loss of consciousness with a duration 
of less than 5 minutes caused by a transient global cerebral hypoperfusion.2 Syncope 
can be triggered by several conditions, such as prolonged standing, pain, and 
emotional distress and is often accompanied by signs and symptoms such as pallor, 
sweating and nausea.20 The condition in which patients feel as though syncope is 
imminent but loss of consciousness does not occur is defined as pre-syncope.2 

Both patients with a certain clinical diagnosis based on history and physical 
examination ánd patients with highly likely VVS in combination with a positive 
head-up tilt-table test (HUT-test) were included. The induction of either pre-syncope 
or syncope in the presence of hypotension (systolic blood pressure < 90 mm Hg) upon 
HUT-testing was defined as a positive response.2 Only patients with recognizable 
prodromal symptoms prior to vasovagal syncope in >80 % of the episodes and a 
normal physical examination and electrocardiogram (ECG) were included. 

We excluded patients without a somatic explanation for their T-LOC after thorough 
investigation, if necessary after consulting a psychiatrist. Patients with orthostatic 
hypotension, suspected/certain heart disease with high likelihood of cardiac syncope, 
steal syndrome, episodes of loss of consciousness other than VVS, pregnancy and 
a life expectancy < 1 year were also excluded. Other exclusion criteria were: high 
likelihood of study drop-out before the ending of the study as assessed by the research 
physician. 
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The Medical Ethics Committee of the Academic Medical Center in Amsterdam 
approved this study as part of the STAND-trial (project number 03/191). The trial was 
registered in the Dutch Trial Register (ISRCTN29932893) and performed according 
to the declaration of Helsinki. All included patients gave written informed consent. 

Evaluation of psychiatric complaints: SCL-90-R questionnaire 
Patients were asked to fill in the validated Dutch version of the Symptom Checklist 
90-R (SCL-90-R) questionnaire before the start of non-pharmacological treatment.21 
The SCL-90-R is a multidimensional questionnaire which is used to evaluate self-
reported general psychological complaints21 and is sensitive to both psychiatric 
complaints and complaints that result from general medical illness.22 The SCL-90-R 
gives an indication of the severity of general psychological complaints as experienced 
by the patient; it is however insufficient to diagnose psychopathology.21

The SCL-90-R consists of 90 items, each with a 5-point rating scale ranging from 
1 (totally not) to 5 (very much).21 The items of the SCL-90-R are grouped into 8 
subscales: agoraphobia, anxiety, depression, somatization, insufficiency of thinking 
and acting, sensitivity, hostility, and insomnia.21 By summation of all individual 
subscale scores, a total score, the Global Severity Index, is obtained. The higher 
the subscale and total scores, the more severely patients are affected by psychiatric 
symptoms.

Non-pharmacological treatment and follow-up
All study participants were given a handout with lifestyle recommendations.23 
Patients were instructed to avoid - if possible - conditions in which prior episodes of 
(pre-)syncope occurred. An adequate fluid intake and high salt intake (accomplished 
by liberal addition of salt to meals) were advised; excessive alcohol intake was 
discouraged.5 All patients were encouraged to physically exercise several times a 
week.5 

During a training session in physical counterpressure maneuvers, the use of physical 
counterpressure manoeuvres such as leg-crossing, tensing of buttock and leg muscles, 
squatting, handgrip and arm tensing were demonstrated and explained to patients.6 
Under supervision, patients practiced the manoeuvres with feedback of continuous 
blood pressure and heart rate recordings to gain optimal performance. 

Patients were asked to register date and symptoms of subsequent (pre-)syncopal 
episodes in a logbook. At 1, 3 and 6 months after inclusion, the research physician 
contacted the patients by phone or saw them at the outpatients clinic. He collected 
information about the occurrence of syncopal and (pre-)syncopal episodes and 
general health status of patients.
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Statistical analysis 
Demographic and clinical data were expressed as percentages for categorical data, 
mean (SD) for normally distributed continuous data and median with 25th and 75th 
percentiles (p25 – p75) for variables with non-normal distributions. In order to 
compare two groups on a continuous outcome we used a Student’s t-test if these 
variables were normally distributed and if these variables were not normally 
distributed a Mann-Whitney test. We used a Chi-square test to compare categorical 
variables.

We used the Kaplan-Meier approach to estimate the proportion of patients with 
syncopal recurrence during follow-up. We compared the mean subscale and total 
scores of the SCL-90-R questionnaire between patients recently diagnosed with 
VVS in our study and subjects out of the general Dutch population (reference 
population).21 To obtain an indication of the size of the differences in mean subscale 
and total scores, we calculated effect sizes (ES) as follows: Meanreference population – 
Meanstudy population / SDreference population 24, with 0.2 representing a small, 0.5 a moderate and 
0.8 a large effect.25 We made similar calculations for the comparison of SCL-90-R 
subscale and total scores between patients in our study and patients at a psychiatric 
outpatients clinic and also for the comparison of the respective SCL-90-R scores 
between patients with and without syncopal recurrences during the first 6 months of 
follow-up. 

Using univariate logistic regression analysis, we determined the strength of 
association between the Global Severity Index (total score SCL-90-R) at baseline 
and whether recurrence of syncope occurred during the first 6 months of non-
pharmacological treatment. In a subsequent multivariable model, we added other 
predictors of recurrence of syncope to the model to examine whether the initial 
association between SCL-90-R score at baseline and syncope recurrence would 
change. The following potential predictors of recurrence were added to the model: 
frequency of syncope episodes in the last 2 years prior to non-pharmacological 
treatment, age, gender and co-morbidity (indicated by the Charlson co-morbidity 
index26).

In all logistical regression  models, the strength of the association between included 
variables and syncopal recurrence within the first 6 months of non-pharmacological 
treatment was expressed as an odds ratio with a 95% confidence interval (95% CI).

We analyzed all data using SPSS 16.0 (SPSS, Chicago, Illinois, USA). Unless 
specified otherwise, a p< 0.05 was considered statistically significant. 



Psychiatric complaints and syncopal recurrencePsychiatric complaints and syncopal recurrence 89

Results

Population
From February 2005 to September 2008, a total of 100 patients were included (see 
Table 1). Mean age of the patients was 38 years (SD=14) and 34% were men. The 
median period since their first occurrence of syncope was 15 years (p25-p75: 6 – 26). 
The median number of syncopal and pre-syncopal episodes in the last year before 
study participation were 4 (p25-p75: 2 - 7) and 8 (p25-p75: 2 - 48). 

Table 1. Patient characteristics.

All patients
Number 100
Mean age (SD) 38 (14)
Male gender (%) 34%
Race (%) 

-	 Caucasian
-	 Black
-	 Asian
-	 Hispanic

88%
5.1%
6.1%
1.0%

Highest educational level (%)
-	 No formal education
-	 Elementary school
-	 High school
-	 College 

1.0%
5.2%
46%
48%

Charlson comorbidity index (%)
-	 0
-	 1
-	 ≥ 2

86%
12%
2.0%

Period of complaints, years Median (p25 – p75) 15 (6 – 26)
Number of syncopal episodes last year Median (p25 – p75) 4 (2 - 7)
Number of presyncopal episodes last year Median (p25 – p75) 8 (2 – 48)

Trauma due to any previously experienced (pre)
syncopal episodes
- Hematoma/wound
- Contusion/fracture
- Head injury other than skin wounds

31%

15%
6.0%
10%

SCL-90-R Scores compared to the general population and a cohort of patients visiting a psychiatric 
outpatients clinic 
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SCL-90-R Scores were available for 90 out of the 100  patients (Table 2).  All subscale 
scores, except the subscale score sensitivity were significantly higher compared to 
the scores in the general reference population. The Global Severity Index (total 
score) was also higher compared to the general reference population (142 vs. 118; 
p< 0.001). In general, the effect sizes were small to moderate, except for the subscale 
scores of agoraphobia and somatization (both with a large effect size of 1.18). 
In comparison with the SCL-90-R scores of patients at a psychiatric outpatients 
clinic, all subscale scores of VVS patients were significantly lower (Table 2). The 
Global Severity Index was significantly lower for VVS patients than psychiatric 
outpatients (142 vs. 204; p<0.001). The effect sizes were large for the subscale 
scores of depression (1.18) and anxiety and sensitivity (both 0.94).
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Table 3. Symptom checklist 90-R (SCL-90-R) scores. Comparison of SCL-90-R scores between 
patients with no and ≥ 1  syncopes during the first 6 months of non-pharmacological treatment.

SCL-90-R All patients 
included in 

analysis N= 90

0 Syncopes during 
first 6 months of 
treatment N= 54

≥ 1 Syncope during 
first 6 months of 
treatment N= 36

Effect sizes P-value 
(Mann-

Whitney)
Mean (SD) Mean (SD) Mean (SD)

Agoraphobia 11 (4.9) 10 (4.1) 12 (5.9) 0.40 0.28

Anxiety 16 (7.8) 14 (5.8) 19 (9.6) 0.72 0.01

Depression 26 (12) 23 (10) 29 (14) 0.55 0.01

Somatization 23 (10) 20 (8.1) 27 (12) 0.82 0.001

Insufficiency of 
thinking and acting

15 (6.8) 15 (6.0) 17 (7.8) 0.39 0.11

Sensitivity 25 (9.6) 23 (7.9) 28 (11) 0.59 0.02

Hostility 8.3 (3.7) 7.6 (2.3) 9.3 (5.0) 0.71 0.12

Insomnia 5.7 (2.9) 5.5 (2.9) 6.0 (2.9) 0.16 0.28

Global Severity Index 142 (56) 130 (43) 160 (68) 0.70 0.01

Figure 1. Syncope-free survival. 

Survival time (months) 0 2 4 6 8 10 12

Patients at risk 100 73 62 61 59 54 51

Number of patients with syncopal 
recurrences within period

0 27 11 1 2 5 3

Total number of syncopal recurrences 0 27 38 39 41 46 49
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Association between SCL-90-R scores and effectiveness of treatment
Within the first 6 months of follow-up, 42% of patients had experienced syncopal 
recurrence(s). This percentage increased to 49% after one year. The syncope-free 
survival during follow-up is represented in Figure 1.23 

Systolic blood pressure at rest in supine position did not differ significantly between 
patients with and without syncopal recurrence during the first 6 months of follow-
up (mean (SD) 118 (13) vs. 123 (13); p= 0.15). We obtained similar findings with 
respect to the heart rate (70 vs. 71; p= 0.72). 
Values for all subscale and total scores of the SCL-90R were higher for patients with 
compared to without syncopal recurrence during the first 6 months of follow-up 
(Table 3). These differences were significant for the subscale scores for anxiety (p= 
0.01), depression (p= 0.01), somatization (p= 0.001), sensitivity (p= 0.02) as well 
as the Global Severity Index (p= 0.01). The effect size for the SCL-90-R subscale 
score somatization was large (0.82); for other subscale scores and also for the Global 
Severity Index the effect sizes were either small or moderate.

The Global Severity Index of the SCL-90-R questionnaire was statistically significant 
associated with syncopal recurrence within the first 6 months of non-pharmacological 
treatment (Table 4). Other significant univariable predictors of syncopal recurrence 
were: frequency of syncopal episodes during the last 2 years prior to the start of non-
pharmacological treatment (p< 0.001) and age per 10 years (p=0.02).
The association between the Global Severity Index of the SCL-90-R questionnaire 
and syncopal recurrence remained significant when the other relevant predictors were 
added to the model. This indicates that the Global Severity Index of the SCL-90-R 
questionnaire has an independent effect on the likelihood of syncopal recurrence. 

To enhance understanding of the absolute impact of higher SCL-90-R scores, we 
calculated the predicted probability of syncopal recurrence based on the multivariable 
model for two otherwise similar individuals but having a different Global Severity 
Index on the SCL-90-R questionnaire. One patient with a relatively low score (10th 
percentile=96), the other having a higher score (90th percentile=200). The expected 
probability of recurrence for women with age 38 years and 0-5 prior syncopal 
episodes during the last 2 years before study participation would be 13% for women 
with a low score and 31% for the patient with the higher score. If these women would 
have experienced 6 or more syncopal episodes during the last 2 years before study 
participation, the predicted probability of syncopal recurrence would be 47% for the 
low score and 72% for the high score. 
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Table 4. Univariate and multivariate odds ratios for predicting syncopal recurrence within the 
first 6 months of non-pharmacological treatment.

Univariate analysis Multivariate analysis
Odds ratio 
(95% CI)

P-value Odds ratio 
(95% CI)

P-value

Age per 10 years 0.70 (0.52 – 0.95) 0.02 0.89 (0.61 – 1.30) 0.55
Male gender 0.44 (0.18 – 1.07) 0.07 0.71 (0.23 – 2.18) 0.55
Frequency of syncope during 
the last 2 years prior to 
treatment initiation

-	 0 - 5
-	 ≥ 6

Reference
6.00 (2.42 – 14.88) < 0.001

Reference
5.82 (2.10 – 16.16) 0.001

Charlson co-morbidity index 0.51 (0.15 – 1.74) 0.28 0.68 (0.16 – 2.86) 0.59
Global Severity Index SCL-
90-R per 10 points

1.11 (1.01 – 1.21) 0.02 1.11 (1.00 – 1.23) 0.048

Discussion 

Main findings
In this study we found that patients with VVS have a higher level of general 
psychological complaints (SCL-90-R) than healthy control subjects. However, the 
level of psychological complaints among VVS patients was, on average, lower than 
among outpatients at a psychiatric clinic. During the first 6 months of follow-up, 
syncope recurred in 42% of patients despite optimal non-pharmacological treatment. 
Recurrence was more likely in patients with higher levels of general psychological 
complaints. This association remained significant after taking into account age, 
gender, co-morbidity, and frequency of episodes in the last 2 years prior to treatment 
initiation. The number of syncopal episodes prior to the start of non-pharmacological 
treatment was however the strongest predictor of syncopal recurrence. 

General psychological symptoms and vasovagal syncope, cause or consequence?
Our and other studies find that the prevalence of general psychological complaints, as 
measured using various questionnaires, is higher in patients with vasovagal syncope, 
compared to age- and sex-matched controls without syncope.9, 12-14, 27, 28 It is however 
unclear whether general psychological complaints cause vasovagal syncope or vice 
versa. Vasovagal syncope has an important impact of physical and psychological 
functioning.9-11 This might result in higher levels of general psychological complaints. 
In support of this, it has been found that treatment of vasovagal syncope reduces the 
level of psychiatric morbidity.13 
On the other hand, we and others find that the presence of higher levels of general 
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psychological complaints is associated with an increased risk of syncopal recurrence.8, 

12-15, 29 In our study, the association between general psychological complaints 
and syncopal recurrence remained significant, also if other potential predictors of 
syncopal recurrence were taken into account. 
Treatment of general psychological complaints has been found to affect syncope-
recurrence as well.28 Biofeedback assisted relaxation therapy reduces symptoms 
of lightheadedness and dizziness.30 In two randomized controlled trials, treatment 
with selective serotonin reuptake inhibitors was compared with placebo treatment.31, 

32 Although no significant differences were found with respect to the syncope 
burden and quality of life, the occurrence of syncope during follow-up was lower 
during treatment with selective serotonin reuptake inhibitors than during placebo 
treatment.31, 32

Pathophysiology
The pathophysiological mechanisms to explain the association between general 
psychological complaints and syncopal recurrence are complex and at best partly 
understood. Several mechanisms are likely to be involved. In the absence of psychiatric 
disease, patients with reflex syncope were found to have a normal autonomic control 
of the cardiovascular system in between syncopal recurrences.33 In line with this, in 
our study the mean systolic blood pressure at rest without symptoms was normal34 
and did not differ between patients with and without subsequent syncopal episodes.  
Only in patients with specific blood-injury-illness phobia, a direct relation between 
the psychiatric disorder and vasovagal problems has been observed. More fearful 
patients with blood phobia were more likely to experience syncopal recurrences than 
less fearful patients with blood phobia.35 In patients with blood phobia it was found 
that not only the sight of blood but also other triggers like head-up tilt testing could 
elicit VVS more easily than in control subjects.36 This specific disorder was however 
not studied in our, and most other, studies. The pathophysiological mechanisms 
for the relation between VVS and other general psychological complaints are far 
less clear. Although patients with higher scores on a scale assessing symptoms of 
depression, did have a more pronounced decrease in bloodpressure upon tilt testing 
37, the pathophysiological basis for this relation is unknown. 
The low response to (non-pharmacological) treatment in patients with higher levels 
of general psychological complaints could be explained by avoidance of triggers. 
General psychological symptoms could impair a patients’ self-confidence about 
being able to combat impending episodes of VVS. Patients not feeling confident 
about being able to prevent episodes of VVS will avoid situations that might elicit 
VVS as much as possible,15 reinforcing conceptions that particular situations are 
dangerous.38 By not exposing themselves to situations that might elicit (pre-)
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syncope, these thoughts are unlikely to disappear and patients will remain vulnerable 
to experience episodes of VVS. 

On the other hand, the presence of syncope could enhance the occurrence of general 
psychological symptoms. For most patients diagnosed with VVS, the occurrence 
of syncope is a frightening, embarrassing experience.4 Patients will try to prevent 
syncopal recurrences by avoiding situations in which syncope might occur. Since 
many conditions could trigger VVS in daily life (e.g. crowding and prolonged 
standing),39 avoidance of these conditions will significantly impair participation in 
many different activities. This could make VVS patients feel unhappy about their 
lives, especially in case of frequent recurrences.9-11 These negative feelings could 
induce the occurrence of psychiatric symptoms, although this relation has not been 
studied so far. 

Implications for clinical practice
As described in the guidelines of the management of syncope,2 initial treatment of 
all patients diagnosed with VVS should consist of non-pharmacological treatment. 
Since we found that this treatment is less likely to be effective in patients who are 
more severely affected by general psychological complaints, psychiatric evaluation 
might be considered in patients not responding to this treatment in whom higher 
levels of general psychological complaints are suspected as a possible reinforcing 
factor or a consequence of their episodes. In these patients, psychological treatment 
besides more physical oriented treatment might be beneficial.28, 40 

Limitations
It is known that many patients with recurrent T-LOC more often seek medical care 
after a recent worsening of their symptoms.41 These patients could experience more 
psychiatric symptoms at clinical presentation than they would normally, because of 
fear of serious consequences of the episodes4, 28, 40 or important restrictions in daily 
functioning.9-11 The level of general psychological complaints found in this study 
might therefore be an overestimation of psychiatric symptoms upon generalization 
to the entire population of patients with VVS. 
The SCL-90-R questionnaire gives an impression about the severity of general 
psychological complaints, but this information is insufficient to diagnose 
psychopathology itself.21 For that purpose, expert judgement based on the Diagnostic 
and Statistical Manual of Manual Disorders (current version: DSM-IV-TR) is 
required after thorough psychiatric evaluation.42 This has not been done in our study.
We considered treatment effective if patients experienced no or at least fewer 
syncopal recurrences during treatment than before treatment initiation. Though 
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we think that this is the best and most objective method to determine whether 
treatment is effective in patients, a decrease in syncopal recurrence is not the sole 
determinant of treatment benefit. Also if recurrences of VVS remain present after 
non-pharmacological treatment, patients may still feel better, since they have been 
reassured that their cause of T-LOC is relatively benign and since they have been 
given non-pharmacological treatment measures to abort impending VVS.3 Since 
evaluation of personal treatment benefit is quite subjective, we considered changes 
in syncopal recurrences during treatment as the best and most objective method to 
evaluate responses to treatment.

From a statistical point of view, this is still a relatively small study. This implies that 
the CIs around the odds ratios from the logistic regression models are still wide. 
Further studies are necessary to confirm our findings and to become more certain 
about the precise strength of the reported associations.

Conclusion

Patients with frequent episodes of VVS have higher levels of general psychological 
complaints than the general population. Furthermore, syncope is more likely to recur 
in patients with higher levels of general psychological complaints, a relationship that 
remains after adjusting for severity of VVS. Nonetheless, the number of syncopal 
episodes in the years prior to the start of treatment, is the strongest independent 
predictor of syncopal recurrence.
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