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Abstract
Objective T o investigate the relationship of hospital 
admissions due to unexplained syncope and orthostatic 
hypotension (OH) with subsequent cardiovascular events 
and mortality.
Methods  We analysed a population-based prospective 
cohort of 30 528 middle-aged individuals (age 58±8 
years; males, 40%). Adjusted Cox regression models 
were applied to assess the impact of unexplained 
syncope/OH hospitalisations on cardiovascular events 
and mortality, excluding subjects with prevalent 
cardiovascular disease.
Results A fter a median follow-up of 15±4 years, 524 
(1.7%) and 504 (1.7%) participants were hospitalised 
for syncope or OH, respectively, yielding 1.2 hospital 
admissions per 1000 person-years for each diagnosis. 
Syncope hospitalisations increased with age (HR, per 
1 year: 1.07, 95% CI 1.05 to 1.09), higher systolic 
blood pressure (HR, per 10 mm Hg: 1.06, 95% CI 1.01 
to 1.12), antihypertensive treatment (HR: 1.26, 95% CI 
1.00 to 1.59), use of diuretics (HR: 1.77, 95% CI 1.31 
to 2.38) and prevalent cardiovascular disease (HR: 1.59, 
95% CI 1.14 to 2.23), whereas OH hospitalisations 
increased with age (HR: 1.11, 95% CI 1.08 to 1.12) and 
prevalent diabetes (HR: 1.82, 95% CI 1.23 to 2.70). After 
exclusion of 1399 patients with prevalent cardiovascular 
disease, a total of 473/464 patients were hospitalised 
for unexplained syncope/OH before any cardiovascular 
event. Hospitalisation for unexplained syncope predicted 
coronary events (HR: 1.85, 95% CI 1.49 to 2.30), heart 
failure (HR: 2.24, 95% CI 1.65 to 3.04), atrial fibrillation 
(HR: 1.84, 95% CI 1.50 to 2.26), aortic valve stenosis 
(HR: 2.06, 95% CI 1.28 to 3.32), all-cause mortality (HR: 
1.22, 95% CI 1.09 to 1.37) and cardiovascular death 
(HR: 1.72, 95% CI 1.23 to 2.42). OH-hospitalisation 
predicted stroke (HR: 1.66, 95% CI 1.24 to 2.23), heart 
failure (HR: 1.78, 95% CI 1.21 to 2.62), atrial fibrillation 
(HR: 1.89, 95% CI 1.48 to 2.41) and all-cause mortality 
(HR: 1.14, 95% CI 1.01 to 1.30).
Conclusions  Patients discharged with the diagnosis 
of unexplained syncope or OH show higher incidence of 
cardiovascular disease and mortality with only partial 
overlap between these two conditions.

Introduction
Syncope and orthostatic hypotension (OH) are 
frequently diagnosed in patients admitted to 
hospital due to transient loss of consciousness 
(T-LOC), and both have been associated with worse 
prognosis in population-based studies.1 2

The diagnosis of syncope (R55.9, Interna-
tional Classification of Diseases (ICD)-10) is 
often referred to as a synonym for reflex syncope, 
the most common cause of T-LOC, accounting 
for about 50%–60% of cases. Conversely, OH 
is believed to coexist with 10%–15% of T-LOC 
episodes,3 which are then defined as syncope due to 
OH or autonomic failure. It is universally accepted 
that recurrent reflex syncope and OH are different 
clinical manifestations of cardiovascular (CV) auto-
nomic dysfunction. Reflex syncope is an intermit-
tent condition with varying frequency; patients are 
asymptomatic and appear normal between attacks 
that may recur only after years.3 In contrast, OH 
is  a chronic underlying dysfunction of the auto-
nomic nervous system, varying symptomatology 
and occasional syncope.4 Although OH and reflex 
syncope may overlap, especially when orthostatic 
blood pressure (BP) fall induces a vasovagal reflex, 
characteristically in delayed OH,3 these two condi-
tions are seen as separate entities. Unfortunately, 
the ICD system does not offer a specific ‘reflex 
syncope’ code complicating discrimination of 
syncope aetiologies.

Population-based studies exploring incidence 
and consequences of hospitalisations where the 
final diagnosis was unexplained but most likely 
reflex syncope,3 5 or more definitely OH, are very 
sparse. In consequence, discharged patients and 
their doctors may feel uncertain whether this index 
incident may imply future risk of CV disease. More-
over, OH is typically a demonstration of abnormal 
orthostatic BP response,4 rather than syncope 
precipitating hospital admission with its prospec-
tive risks being based on screening data, including 
large numbers of asymptomatic subjects.

In this study, we assessed the occurrence of hospi-
talisations with a final discharge diagnosis of unex-
plained syncope or OH in a large population-based 
middle-aged cohort. We then explored the prog-
nostic relationship of these hospitalisations to 
CV morbidity/mortality among study participants 
without prevalent CV disease at hospital discharge.

Methods
Study cohort
The Malmö Diet and Cancer Study is a prospec-
tive cohort study in which all men born between 
1923 and 1945 and women born between 1923 and 
1950 from the city of Malmö, Sweden (total popu-
lation: 330 000), were invited to participate. The 
participation rate was  ~40%. Men and women, 
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total of 30,528, underwent a baseline examination 1991–1996.6 
The average follow-up has been 15±4 years (figure  1). Full 
description of recruitment and screening procedures have been 
provided elsewhere.7

Definition of clinical characteristics
The participants underwent measurement of body weight and 
height and BP and filled a questionnaire on health, lifestyle and 
socioeconomic factors and medications. BP was measured using a 
mercury-column sphygmomanometer and properly sized right arm 
cuff after 10 min rest in supine position. Hypertension was defined, 
according to current guidelines, as systolic BP ≥140 mm Hg and/
or diastolic BP ≥90 mm Hg, or use of antihypertensive medica-
tions.8 OH was assessed by the method subsequently published 
by a consensus group in 2011.9 Baseline diabetes was defined as 
self-reported physician diagnosis of diabetes or use of antidiabetic 
medications. Baseline questionnaire recorded the smoking status. 
The study complied with the Declaration of Helsinki, and the 
protocol was approved by the regional ethics committee.

Ascertainment of clinical endpoints
All study participants were followed-up through 31 December 
2011 by linking a unique 10-digit personal identification 
number with Swedish National Hospital Discharge Register 
(SNHDR), Swedish National Cause of Death Register (SNCDR) 
and Stroke Register of Malmö (STROMA). Event-free subjects 
(n=284; 0.9%) emigrating from Sweden before 31 December 
2011 were assigned date of emigration as last follow-up date. 
We examined two primary outcomes: (1) first-time hospital 
admission for unexplained syncope or OH; and (2) first-ever 
CV event defined as coronary event, stroke, atrial fibrillation, 
heart failure and aortic valve stenosis. We also analysed two 
secondary outcomes: CV death and all-cause mortality. Data on 
the first-time hospitalisation for unexplained syncope or OH 
were based on primary or main secondary discharge diagnoses 
according to the ICD-9/10 system (syncope: ICD-9=780.2, 
and ICD-10=R550.9; OH: ICD-9=458 and ICD-10=I951) 

as retrieved from SNHDR, excluding cases with concurrent 
CV diagnoses identified as the primary cause of admission, 
such as acute coronary syndrome (myocardial infarction or 
unstable angina), stroke or transient ischaemic attack, cardiac 
arrhythmia, acute decompensated heart failure and valvular 
heart disease. In the case that the hospital admission was 
recorded for both unexplained syncope and OH, we classified 
the event as OH related, as in-hospital OH diagnosis warrants 
a positive orthostatic test.

Coronary event was defined as fatal or non-fatal myocardial 
infarction or death due to coronary heart disease on basis of 
ICD-9 and ICD-10 codes 410 and I21, respectively, in SNHDR 
and codes 410, 412 and 414 (ICD-9) or I21–I23 and I25 (ICD-
10) in SNCDR. The register-based diagnosis of coronary event 
in SNHDR has been found to be highly valid.10

Fatal or non-fatal stroke was defined according to ICD9 and 
ICD10 as cases coded 430, 431, 434 and 436 or I60, I61, I63 and 
I64, respectively. STROMA was used for case retrieval. In addi-
tion, SNHDR and SNCDR were used for retrieval of patients who 
moved out of Malmö. As in previous studies, the outcome of atrial 
fibrillation was defined as either a diagnosis of atrial fibrillation 
or atrial flutter and ascertained using diagnosis codes 427.92 for 
ICD-8, 427D for ICD-9 and I48 for ICD-10. Heart failure (HF) 
was defined using codes 429 for ICD-9 and I50 and I11.0 for 
ICD-10. The primary diagnosis of HF in SNHDR has been shown 
to have an accuracy of 95%.11 Aortic valve stenosis was defined 
using codes 424.1 for ICD-9 and I35.0 for ICD-10, including 
both discharge and surgical diagnoses. In subjects with more than 
one specific CV event, only the first event was used for analysis.

Statistical analysis
Group differences in continuous variables were compared using 
Student’s t-test. Dichotomous variables were compared using Pear-
son’s χ2 test. Clinical determinants of syncope and OH-related 
hospital admissions were analysed using a multivariable-adjusted 
Cox regression model, controlling for conventional risk factors.

After exclusion of all cases that were preceded by prevalent 
CV disease at baseline, we further assessed the risk for incident 
CV events associated with syncope or OH-related hospitalisa-
tions. Recorded outcomes were first related to different covari-
ates in an unadjusted model. Thereafter, a Cox proportional 
hazards analysis was used to calculate adjusted HRs for the coro-
nary event, stroke, heart failure, new-onset atrial fibrillation and 
aortic valve stenosis associated with prior admission for unex-
plained syncope or OH. Age, sex, systolic blood pressure, use of 
antihypertensive therapy, current smoking, diabetes, body mass 
index  (BMI) and use of hypolipidaemic agents were forced to 
enter the final model. We fitted two different Cox models, each 
including antihypertensive treatment or different classes of anti-
hypertensive medications, with all other covariates remaining 
stable. We used the same analytical approach to evaluate poten-
tial predictors of first-time hospital admission for unexplained 
syncope or OH, here including also prevalent CV disease and 
cancer prior to the assessed event.

Thereafter, cumulative probabilities of all-cause and CV death 
stratified according to presence or absence of incident hospital 
admission for unexplained syncope or OH in the participant’s 
history were calculated using the Kaplan-Meier method, and quan-
tified using the log-rank test. Thereafter, Cox proportional hazards 
analysis was applied to calculate adjusted HR for both all-cause and 
CV death associated with hospital admissions for OH or syncope.

Two baseline variables had missing values: BMI and systolic BP 
(SBP). These were always <0.2% of the sample (n<60) and were 

Figure 1  Flow chart summarising the selection process of study 
population. CV, cardiovascular; OH, orthostatic hypotension.
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replaced by the average of remaining determinations. There were no 
missing values in any outcome. All tests were two sided; p<0.05 was 
considered statistically significant. All calculations were performed 
using SPSS statistical software V.23 for Mac and GraphPad Prism 
V.6.0 for Mac (GraphPad Software, La Jolla, California, USA).

Results
The mean age of study population was 58±8 years; 40% were men; 
61% (n=18 706) had hypertension at baseline (table 1). A total of 
1028 patients (3.4%) had at least one hospitalisation for either 
unexplained syncope (n=524, 1.71%) or OH (n=504, 1.65%).

The average time between baseline and first admission for 
syncope/OH was 12.3±4.5 years, and the mean age at first 
hospitalisation was 74.4±7.6 years (range, 50–88 years).

Patients hospitalised for syncope/OH were older, more often 
male, had higher BMI and higher proportions of hypertension, 
diabetes and history of CV disease (table 1).

Hospitalisations for syncope were predicted by higher SBP, antihy-
pertensive treatment, in particular use of diuretics, and baseline CV 
disease, whereas OH-related hospital admissions were predicted by 
history of diabetes, but not by antihypertensive treatment (table 2).

During follow-up, first-ever coronary event occurred in 2851, 
stroke in 2307, new-onset heart failure in 1207, atrial fibrillation 

in 2824 and aortic valve stenosis in 489 persons. Prevalence of 
CV disease at baseline plus prior to first incident hospitalisation 
for unexplained syncope/OH was 4.6% (n=1399), yielding 
29 129 participants eligible for further analyses. Nine hundred 
and thirty-seven patients were hospitalised due to unexplained 
syncope (n=473) or OH (n=464) prior to any CV event, that 
is, first CV event or diagnosis was recorded at least 7 days after 
hospital discharge. The average time between first admission for 
syncope/OH and first-ever CV event was 3.6±3.5 years.

In Kaplan-Meier survival analysis, both incidence of coronary 
events and stroke were significantly higher among patients who 
had been hospitalised for OH or unexplained syncope. Patients 
with syncope-related hospital admission showed a near-signifi-
cant trend (log-rank test, p=0.061) towards higher rate of coro-
nary events compared with those having incident OH-related 
admissions (figure 2A). In contrast, OH-related hospitalisation 
was associated with significantly higher incident risk of stroke 
(log-rank test, p=0.017) (figure  2B). Multivariable-adjusted 
Cox regression analyses showed history of syncope hospitalisa-
tion was associated with higher risk of incident coronary events, 
heart failure, atrial fibrillation and aortic valve stenosis, while 
history of OH hospitalisation predicted incident stroke, heart 
failure and atrial fibrillation (figure 3).

Table 1  Baseline characteristics of study population stratified by incident hospital admission for OH or unexplained syncope during follow-up

Characteristic
No OH/syncope 
hospitalisation n=29 500 OH hospitalisation n=504

Unexplained syncope 
hospitalisation n=524 p Value

Age (years) 57±8 63±7 62±7 <0.001

Sex (male, %) 37.5 47.4 50.0 <0.001

Body mass index (kg/m2) 26±4 26±4 27±4 <0.001

Systolic BP (mm Hg) 141±20 147±21 148±21 <0.001

Diastolic BP (mm Hg) 86±10 87±10 88±10 <0.001

Hypertension (%) 61.0 70.6 74.4 <0.001

AHT (%) 17.1 24.8 27.7 <0.001

Diabetes (%) 3.4 7.4 5.6 <0.001

Current smoking (%) 28.4 24.6 25.1 0.053

Prevalent CVD (%) 4.4 7.9 9.7 <0.001

Prevalent cancer (%) 6.2 6.9 5.2 0.48

AHT, antihypertensive treatment; BP, blood pressure; CVD, cardiovascular disease; OH, orthostatic hypotension.

Table 2  Multivariable-adjusted analysis evaluating potential predictors of recorded outcomes

Covariate at baseline

OH hospitalisation n=504 Unexplained syncope hospitalisation n=524

Adjusted HR
(95% CI) p Value

Adjusted HR
(95% CI) p Value

Female gender 0.82 (0.67 to 1.01) 0.061 0.81 (0.66 to 0.98) 0.033

Mean BMI, 1-unit increase 0.97 (0.94 to 1.00) 0.025 1.03 (1.00 to 1.05) 0.033

Mean age, 1 year increase 1.11 (1.08 to 1.12) <0.001 1.07 (1.05 to 1.09) <0.001

Current cigarette smoking 0.99 (0.77 to 1.26) 0.93 1.10 (0.87 to 1.38) 0.426

Diabetes 1.82 (1.23 to 2.70) 0.003 1.20 (0.79 to 1.84) 0.386

Prevalent CVD 1.30 (0.89 to 1.89) 0.183 1.59 (1.14 to 2.23) 0.007

Prevalent cancer 0.73 (0.48 to 1.11) 0.147 0.75 (0.50 to 1.13) 0.167

Systolic BP, 10 mm Hg increase 1.05 (0.99 to 1.10) 0.099 1.06 (1.01 to 1.12) 0.024

ACE-inhibitor 1.06 (0.65 to 1.73) 0.828 0.80 (0.49 to 1.31) 0.378

Beta-blocker 1.17 (0.87 to 1.58) 0.293 0.92 (0.69 to 1.23) 0.584

Calcium channel blocker 0.74 (0.48 to 1.14) 0.177 1.10 (0.77 to 1.57) 0.589

Diuretic 1.06 (0.74 to 1.53) 0.741 1.77 (1.31 to 2.38) <0.001

AHT* 1.14 (0.89 to 1.46) 0.304 1.26 (1.00 to 1.59) 0.050

*Excluding the four classes of antihypertensive drugs from the model.
AHT, antihypertensive treatment; BMI, body mass index; BP, blood pressure; CVD, cardiovascular disease; OH, orthostatic hypotension.
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Six thousand and eight hundred sixty-six patients (22.5%) 
died and 354 deaths were preceded by hospitalisation for unex-
plained syncope/OH. In Kaplan-Meier survival analysis, CV and 
all-cause mortality rates were significantly higher among patients 
who had been hospitalised for unexplained syncope (p<0.001) 
compared with individuals never being hospitalised for syncope/
OH (figure 4). In multivariable-adjusted Cox proportional hazard 
model, adjusting for conventional risk factors, history of syncope 
hospitalisation was an independent predictor of both CV mortality 
(adjusted HR: 1.72, 95% CI 1.23 to 2.42, p=0.002) and all-cause 
mortality (adjusted HR: 1.22, 95% CI 1.09 to 1.37, p=0.001), 
whereas OH-related hospital admission independently predicted 
all-cause mortality (adjusted HR: 1.14, 95% CI 1.01 to 1.30, 
p=0.032) with a trend towards significance for CV mortality 
(adjusted HR: 1.33, 95% CI 0.93 to 1.92, p=0.124) (table 3).

Discussion
Our study reports that hospital admissions for syncope and OH 
in middle-aged adults increase with age and convey independent 
prognostic information with important differences between the 

two groups. While admissions for either syncope or OH predict 
all-cause mortality, heart failure and atrial fibrillation, diagnosis 
of syncope indicates higher risk of coronary events, aortic valve 
stenosis and CV death. In contrast, admission for OH indicates 
higher risk of stroke.

Strengths and weaknesses of this study
Our study has several strengths. First, we analysed the prognostic 
implications of hospital admissions attributed to unexplained 
syncope and OH in a population-based cohort of approximately 
30 000 middle-aged individuals without prevalent CV disease 
during a particularly long follow-up. Second, Swedish registers 
are subjected to annual quality control to ascertain completeness 
of information, and less than 1% of hospital admissions lack a 
proper discharge record with at least one principal diagnosis.12 
Third, the validity of CV endpoints ascertained in our registers is 
high, indicating only a small impact of case misclassification bias.

Our study has some important limitations. Most patients with 
OH or syncope are not admitted to hospital for investigation 
and are either treated by general practitioners or fail to seek any 
medical advice. Our study material is therefore selected, and 
results may reflect a selection bias. Although the broad study from 
which these data were derived was designed as prospective, we 
conducted a database retrospective analysis, with its usual weak-
nesses. Furthermore, in the absence of a rescreening programme, 
we acknowledge the lack of important clinical information, such 
as blood pressure, changes in the antihypertensive drug regimen 
and electrocardiographic data at index event. Finally, in our study 
population, there was a predominance of women, and female sex 
was an inverse predictor of syncope (HR: 0.81, 95% CI 0.66 to 
0.98). It has been previously reported that female patients may be 
more prone to experience reflex syncope.13 Nonetheless, individ-
uals deemed likely to have reflex syncope are usually evaluated as 
outpatients without hospitalisation.14

Figure 2  Long-term cumulative incidence of coronary events and 
stroke according to incident unexplained syncope- and orthostatic 
hypotension (OH)-related hospital admission (n=29 129). Kaplan-Meier 
curves with regard to coronary events (A) and stroke (B) stratified 
according to incident syncope-related (blue) and OH-related (red) 
hospital admissions: in both cases showing significantly lower event-
free survival rate (Log-rank test: p<0.001) compared with patients 
never hospitalised for syncope or OH (green). Patients with a first-
ever incident syncope-related hospital admission showed a near-
significant trend (Log-rank test: p=0.061) towards higher coronary 
event rate compared with incident OH-related admission. OH-related 
hospitalisation was associated with a significantly higher risk of stroke 
(Log-rank test: p=0.017).

Figure 3  Risk estimation of incident cardiovascular (CV) events in 
Malmö Diet and Cancer Study cohort (n=29 129) associated with history 
of orthostatic hypotension (OH)-related or unexplained syncope-related 
hospitalisation during follow-up. Multivariable-adjusted (age, sex, BMI, 
systolic BP, antihypertensive treatment, diabetes and current smoking) 
Cox regression model was applied by entering incident hospitalisation 
for OH or syncope prior to first-ever incident CV event (ie, coronary 
event, stroke, atrial fibrillation, heart failure and aortic valve stenosis) as 
an independent variable after exclusion of prevalent CV disease. Results 
are presented as adjusted HRs with 95% CIs. BMI, body mass index; BP, 
blood pressure.
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Strengths and weaknesses in relation to other studies
The average rate of hospital admissions for syncope was 1.2 
per 1000 person-years, which is consistent with the epidemi-
ological data reporting between one and two syncope-related 
admissions per 1000 person-years in the general population. 
Patients referred to hospitals constitute only a minority (≈10%) 
of those who seek medical assistance due to unexplained loss of 
consciousness. They are usually older and present with features 
of high-risk syncope that require rapid evaluation.3 Interestingly, 
admission rate for OH was very similar.

The estimated prevalence of OH in adults older than 55 years 
may be extrapolated from previous studies and is approximately 
5%–15%.10 15 If applied to our study population, it would mean 
that about one in eight patients with OH had been admitted at 
least once for this condition during follow-up. Admitted patients 
with OH were most likely more symptomatic: previous studies 
suggest that majority of patients with OH are unaware of their 
problem.16 Apart from age, we identified prevalent CV disease, 
hypertension, antihypertensive treatment and use of diuretics in 
particular, as predictors of syncope hospitalisations, in line with 
recent SPRINT study, where a more intensive treatment arm was 
associated with higher risk of syncope.17

A history of CV disease was also predictive of admission 
for syncope; a possible explanation is that syncope may have 

revealed an undetected CV condition, such as paroxysmal 
cardiac arrhythmia, or that prevalent CV disease predisposed 
to circulatory collapse by its negative impact on the heart and 
vessels, for example, via postinfarction cardiomyopathy, valvular 
heart disease or atrial fibrillation. Unexpectedly, antihyper-
tensive treatment and prevalent CV disease had no impact on 
OH-related admissions, also in line with the results of SPRINT.17 
This is at variance from the common belief that use of antihyper-
tensive drugs is a major cause of OH.4 In contrast, diabetes was 
predictive of OH-related admissions, as is generally accepted.18

There is no consensus whether discharge diagnoses of syncope/
OH without specific concurrent CV disease should be seen as 
warning of future CV complications. A report from Framingham 
showed no increased risk of adverse CV outcomes among patients 
with vasovagal and orthostatic syncope.19 However, one-third of 
syncope aetiology was not defined, and this subgroup demon-
strated both higher mortality and CV morbidity. A more recent 
study suggested hospitalisation for non-cardiac syncope in ‘healthy’ 
individuals might predict death, stroke, CV hospitalisation, device 
implantation and recurrent syncope.2 Furthermore, among patients 
presenting syncope at emergency department, the probability of 
adverse outcome within 2 years is approximately 25%, higher than 
in general population.20 However, it cannot be excluded that a 
serious episode of syncope, even if not associated with detectable 
CV disorder during hospitalisation, may lead to postdischarge diag-
nostic vigilance and higher rate of CV disease detection.

Regarding OH, studies exploring long-term prognosis associ-
ated with hospital admissions for OH are very sparse. In large 
population-based cohorts, prevalent OH has been consistently 
linked with increased mortality and risk of CV events.1 21–23 
However, the occurrence of hospital admissions due to wors-
ening OH, typically syncope and/or unexplained fall trauma, has 
not been previously reported.

It has been reported that 30%–50% of patients with syncope 
leave hospital without a clear explanation of cause.14 24 Older 
patients admitted due to the event interpreted as unexplained 
syncope may have had an undetected CV condition, such as 
paroxysmal cardiac arrhythmia with or without underlying 
structural heart disease. These results emphasise the role of 
implantable cardiac monitors in the postdischarge work-up 
of older patients with unexplained syncope, as proposed by 
Syncope Unit Project investigators.25 Moreover, a recent study 
of patients admitted for a first episode of syncope demonstrated 
that one in six cases showed evidence of pulmonary embolism 
as the likely syncope aetiology,26 rarely considered as a possible 
diagnosis. It should be also remembered that the presence of 
vasovagal syncope in a patient’s history might be a marker of 
susceptibility to a coronary event. We have previously reported 
that history of vasovagal syncope indicates higher likelihood of 
prevalent myocardial infarction in middle-aged adults.27

As expected, patients discharged with a final diagnosis of OH 
demonstrated increased incidence of CV disease. These patients 

Figure 4  Long-term cumulative incidence of cardiovascular (CV) 
mortality rates according to incident syncope-related and OH-related 
hospital admission (n=29 129). Kaplan-Meier curves with regard to CV 
mortality stratified according to incident syncope-related (blue) and 
OH-related (red) hospital admission: inpatients showed a significantly 
lower survival rate (Log-rank test p<0.001) compared with those never 
hospitalised for syncope or OH (green). The black vertical line at 12 
years is a landmark point indicating mean time between baseline and 
first-ever OH/syncope hospital admission. Thereafter, survival curves for 
OH/syncope-related hospital admission and non-hospitalised patients 
begin and continue to diverge. OH, orthostatic hypotension.

Table 3  Risk estimation of cardiovascular (CV) death and all-cause death associated with history of orthostatic hypotension-related or unexplained 
syncope-related hospitalisation during follow-up in the Malmö Diet and Cancer Study cohort (n=29 129) individuals without prevalent CV disease)

Hospital admission

CV death All-cause death

Event (n) aHR (95% CI) p Value Event (n) aHR (95% CI) p Value

Unexplained syncope
(n=473)

52 1.72 (1.23 to 2.42) 0.002 138 1.22 (1.09 to 1.37) 0.001

OH (n=464) 47 1.33 (0.93 to 1.92) 0.124 121 1.14 (1.01 to 1.30) 0.034

Model adjusted for age, sex, current smoking, body mass index, diabetes, systolic blood pressure, use of hypolipidaemic agents and antihypertensive treatment.
aHR, adjusted HR; OH, orthostatic hypotension.
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had confirmed, and symptomatic OH and should share the same 
prospective risks as the whole OH population. However, hospital 
admission due to OH might be seen as a marker of general frailty, 
comorbidities and higher CV risk compared with asymptomatic 
OH. We have previously reported that patients with syncope 
triggered by OH show unfavourable neuroendocrine and proco-
agulatory changes28 29 and that OH is associated with structural 
cardiac changes.30 Thus, patients with symptomatic OH consti-
tute a vulnerable group in excess of the age-matched population 
in susceptibility to CV disease, in parallel with high-risk condi-
tions such as hypertension and diabetes.

Meaning of the study
Our study fills an important gap in knowledge suggesting synco-
pe-related and OH-related admissions, without concomitant CV 
disease, previously seen as benign events, indeed herald higher 
risk of more serious CV events.

Furthermore, we underline the need for precise classification of 
syncope aetiology after admission to hospital as prognostic impli-
cations of unexplained syncope-related event and OH, although 
partially overlapping, differ in regard to type of CV event.

Conclusions
Hospital admissions for syncope and OH in middle-aged adults 
increase with advancing age and are associated with common 
comorbidities, diabetes and hypertension. Admission for syncope 
and OH predicts development of heart failure and atrial fibril-
lation. Moreover, admission for syncope indicates higher risk of 
coronary events and aortic valve stenosis, whereas admission for 
OH predicts stroke. Patients admitted for unexplained syncope 
have higher risk of both all-cause and CV death, whereas those 
admitted for OH demonstrate higher all-cause mortality.
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