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Olfaction and cardiovascular risk: a 
connection yet to be explored
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Introduction: Cardiovascular disease (CVD) is 
highly prevalent in the general population, 
especially in older age groups. Published studies 
associate loss of smell with comorbidities such as 
dyslipidemia, stroke, and heart failure. However, 
results are inconsistent, and the relationship 
between CVD and olfactory dysfunction remains 
unclear.
Objective: To evaluate the correlation between 
loss of smell, cardiovascular risk factors (CVRFs), 
and overall cardiovascular risk (CVR).
Material and methods: A retrospective study 
design, recruiting patients aged 40 years and 
older, observed on our Olfaction Clinic at a tertiary 
hospital between 2016 and 2024. CVRFs (sex, age, 
systolic blood pressure, total and HDL cholesterol, 
weight, height, smoking habits, and the presence 
of diabetes mellitus (DM)) were assessed. The 
degree of loss of smell was quantified using the 
Burghart Sniffin' Sticks Identification Test (0-16). 
CVR was calculated using the SCORE2, SCORE2-
OP (patients >70 years), and SCORE2-DM (diabetic 
patients). A case-control study and correlation 
analysis between the identification score and the 
other variables were performed. The control group 
included age- and sex-matched individuals with 
no subjective loss of smell. Statistical analysis was 
performed using SPSS® 30.0 for MacOs.
Results: 119 patients were included (81 with 
changed sense of smell and 38 in the control 
group). The mean age was 61 ± 11 years, 79 were 
female; 16.8% had diabetes. The study group had 
a mean olfactory identification score of 8.4 ± 4 
and a mean CVR of 7.7% ± 6%.Our results showed 
that our patients with olfactory dysfunction have 
significantly higher total cholesterol levels and a 
greater tendency to DM (p = 0.054), although this 
was not statistically significant. When subgroup 
analysis was applied and patients with smell 
loss due to sinonasal pathology were excluded, 
a statistically significant relationship was found 
between smell identification results and CVR (p = 
0.031), as well as with total cholesterol (p = 0.044). 
No other statistically significant associations were 
found in the other variables evaluated.
Conclusion: This is the first study to explore the 
relationship between CVR and smell disorders in 
the Brazilian population. This study suggests an 
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Introduction
Cardiovascular diseases (CVD) are the leading 
cause of morbidity and mortality in adults and 
predominantly affect older age groups. There 
is a potential association between olfactory 
dysfunction and cardiovascular diseases such 
as stroke, heart failure, and dyslipidemia1-4 . 
Furthermore, some authors shave suggested 
that olfactory dysfunction may be an early 
marker of underlying vascular disorders1. 
However, the available data are limited and 
inconclusive, and the relationship between 
CVD and olfactory dysfunction remains 
unclear. Thus, this study aimed to explore 
the relationship between olfactory loss and 
established cardiovascular risk (CVR) factors, 
along with the estimated global CVR.

Materials and Methods
A retrospective study as well as a case-control 
study were conducted to understand the 
connection between CVR and olfactory loss.
The study included patients followed up for 8 
years in the olfaction and taste subspecialty 
clinic of a tertiary hospital from 2016 to 
2024. The inclusion criteria were patients 
with olfactory loss of any etiology over the 
age of 40 years. The control group included 
individuals with a subjective perception of 
normal olfactory function, who had no nasal 
pathology, and were being followed up in 
general otorhinolaryngology (ORL) visits. 
These participants were selected based on 
age and sex to ensure comparability with the 
study population. Thus, the total population 
consisted of patients included in the study 
group and individuals in the control group. 
Clinical and laboratory data, including age, sex, 
systolic blood pressure (SBP), total cholesterol, 
high-density lipoprotein (HDL) cholesterol, 
weight, height (for body mass index [BMI] 
calculation), smoking habits, and presence of 
diabetes mellitus (DM) were analyzed. Patients 

for whom data on these parameters were 
unavailable were excluded from the study.
The olfactory function was assessed with the 
Burghart Sniffin’ Sticks identification test, 
commonly used for screening asymptomatic 
patients. Test results range from 0–16 points. 
The etiology of olfactory loss was recorded in 
the study group. The global CVR was estimated 
using the European Society of Cardiology5 
Systematic COronary Risk Evaluation 2 
(SCORE2) for participants between 40 and 
69 years of age, the SCORE2-OP for older 
patients (> 70 years), and SCORE2-DM for 
patients with DM. Concomitant with the case-
control study, a retrospective analysis of the 
entire population was conducted to assess 
the correlation between olfactory function 
(measured by the identification scores), each 
CVR factor, and the global CVR. Subsequently, 
the same correlation analysis was performed 
after excluding patients with olfactory loss 
due to nasal sinus causes.
Statistical analysis was performed using 
SPSS® software v30.0 (MacOS ). The Mann-
Whitney test and Student’s t-test were used 
for group comparisons, while Spearman 
correlation was used to evaluate associations. 
Statistical significance was defined as p < 0.05.

Results
Population characteristics 
A total of 119 individuals were included in the 
study: 81 with olfactory dysfunction and 38 in 
the control group. The average age was 61.7 ± 
11.5 years, with 66.4% of the participants being 
women. Among them, 16.8% had DM  (Table 1).
The study group had an average age of 62 
± 11.5 years. Of the 81 patients, 27 were men 
and 13 had DM. This group had an average 
identification score of 8.4 ± 4 and average 
CVR of 7.7% ± 6% (CVR was low in 32 patients, 
intermediate in 29, and high in 20). The average 
total cholesterol and HDL levels in this group 
were 196.9 ± 40.1 mg/dL and 56.7 ± 13.7 mg/dL, 
respectively. The average BMI was 27.5 ± 5.4 
(Table 1). The primary etiology of olfactory loss 
was nasal sinus pathology, followed by post-
infectious causes.

association between smell loss, elevated serum 
cholesterol, and increased CVR.
Keywords: Smell, cardiovascular disease
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Table 1
General population characteristics

The control group comprised 38 participants, 
including 13 men. The average age was 61 ± 11.8 
years, with an average olfactory identification 
score of 12.5 ± 2.6 and average CVR of 8.3% ± 
7.2%. The average total cholesterol and HDL 
levels in this group were 181.1 ± 36.2 mg/dL and 
54.9 ± 16.7 mg/dL, respectively (Table 1). 

Case-control study
Statistical analysis was conducted using the 
Student’s t-test for variables with a normal 
distribution: age, total cholesterol, and HDL 
cholesterol. The Mann–Whitney test was used 
for SBP, global CVR, BMI, and identification 
scores. Among all variables, only total 
cholesterol showed a statistically significant 
difference (Table 2), being higher in the group 
with olfactory loss (p = 0.042). No statistically 
significant differences were observed for the 
remaining variables, particularly for global 
CVR (Tables 2 and 3).

Retrospective study
Spearman’s correlation test was used to 
evaluate the relationship between the total 
population’s identification score and other 
variables, which revealed a statistically 
significant correlation only with age (Tables 4, 
5, and 6). This correlation was negative, with 
the identification score decreasing as the age 
increased. The Mann–Whitney test showed 

a trend toward a higher prevalence of DM in 
patients with lower scores (p = 0.054) (Table 5).
When the same analysis was conducted 
after excluding patients with olfactory loss 
due to nasal sinus pathology, olfactory 
function (identification score) demonstrated 
a statistically significant negative correlation 
with CVR (ρ = -0.245, p = 0.031), total cholesterol 
(ρ = -0.229; p = 0.044), and age (Table 7). 
This indicates that a higher CVR, elevated 
cholesterol levels, and older age are associated 
with lower identification scores. The other 
analyzed variables showed no significant 
associations (Table 7).

Discussion
In this study, we evaluated 119 patients and 
found that individuals with olfactory loss have 
higher serum cholesterol levels. Furthermore, 
an association between non-nasal olfactory 
loss, CVR and elevated total cholesterol levels 
was identified. Finally, a trend indicating a 
higher prevalence of DM in patients with 
olfactory dysfunction was observed.
In addition to the case-control study, a 
retrospective analysis was conducted to 
investigate discrepancies between subjective 
reports and objective findings: some patients 
who reported olfactory loss showed no 
dysfunction on psychophysical testing, while 
some control participants who reported 

Total population Study population Control population

Number of patients 119 81 36

Men: Women 40 : 79 27 : 54 13 : 25

Average age 61,7 ± 11,5 62 ± 11,5 61 ± 11,8

Diabetic: Non-diabetic 20 : 99 13 : 68 7 : 31

Smoker: Non-smoker 19 : 100 11 : 70 8 : 30

Average CVR 7,24% ± 6,3 7,8% ± 6 8,3% ± 7,2

Average total cholesterol 191,7 ± 39,4 197 ± 40,1 181 ± 36,2

Average HDL 56,1 ± 14,8 56,7 ± 13,7 54,9 ± 16,7

Average BMI 27 ± 5 27,2 ± 5,4 26,3 ± 3,8

Average identification score 9,71 ± 4,1 8,4 ± 4,2 12,5 ± 2,6
CVR, cardiovascular risk; HDL, high-density lipoprotein; BMI, body mass index
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Table 2
Case-control study results, Student’s t-test for the variables age, total cholesterol, and HDL cholesterol  

Table 3
Case-control study results, Mann–Whitney test for the variables SBP, BMI, SCORE, and identification 
score   

Independent samples test
                                                                                           t-test for comparison of means

Significance

One-tailed p Two-tailed p Mean
difference

Standard error
of difference

Age
Assumed equal variances ,312 ,624 -1,118 2,276
Assumed unequal variances ,314 ,628 -1,118 2,297

Total
cholesterol

Assumed equal variances ,021 ,042 -15,757 7,657
Assumed unequal variances ,018 ,036 -15,757 7,373

HDL
Assumed equal variances ,264 ,528 -1,851 2,924
Assumed unequal variances ,279 ,559 -1,851 3,150

Group statistics
                      Group: Study =1; Control= 0 N Mean Standard deviation

Age
Control 38 60,89 11.777
Population with olfactory loss 81 62,01 11,484

Total
cholesterol

Control 38 181,13 36,189
Population with olfactory loss 81 196,89 40,151

HDL
Control 37 54,86 16,762
Population with olfactory loss 81 56,72 13,731

Mann–Whitney test

Group: Study =1; Control= 0 N Mean Sum of
classifications

SBP
Control 38 64,20 2439,50
Population with olfactory loss 81 58,03 4700,50
Total 119

RCV Score
Control 38 60,09 2283,50
Population with olfactory loss 81 59,96 4856,50
Total 119

BMI
Control 38 58,37 2218,00
Population with olfactory loss 81 60,77 4922,00
Total 119

Identification
Control 38 83,34 3167,00
Population with olfactory loss 81 49,05 3973,00
Total 119

Test statistics  (Grouping variable: Group: Study =1; Control= 0)
SBP RCV Score BMI Identification

Mann–Whitney U 1379,500 1535,500 1477,000 652,000
Wilcoxon W 4700,500 4856,500 2218,000 3973,000
Z -,910 -,020 -,353 -5,074
Significance (2 ends) ,363 ,984 ,724 <,001

SBP, systolic blood pressure; BMI, body mass index; SCORE2, European Society of Cardiology5 Systematic COronary Risk Evaluation 2
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Table 4
Retrospective study results for the total population using Spearman’s correlation analysis 

Table 5
Retrospective study results for the association between DM and identification scores in the total 
population

Table 6
Retrospective study results for the association between smoking and identification in the total population

Identification

Spearman

Age

Correlation coefficient -,202*

Sig. (2 ends) ,028

N 119

SBP

Correlation coefficient -,045

Sig. (2 ends) ,624

N 119

Total cholesterol

Correlation coefficient -,158

Sig. (2 ends) ,086

N 119

HDL

Correlation coefficient ,051

Sig. (2 ends) ,582

N 118

RCV Score

Correlation coefficient -,174

Sig. (2 ends) ,058

N 119

BMI

Correlation coefficient -,043

Sig. (2 ends) ,644

N 119

Diabetes

Identificação

Mann–Whitney U 720,000

Wilcoxon W 5670,000

Z -1,926

Significance (2 ends) ,054

Smoking

Identification

Mann–Whitney U 812,500

Wilcoxon W 5372,500

Z -,687

Significance (2 ends) ,492

SBP, systolic blood pressure; BMI, body mass index; HDL, high-density lipoprotein; SCORE2, European Society of Cardiology5 Systematic 
COronary Risk Evaluation 2
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normal olfaction had scores outside the 
normal range. Thus, the relationship between 
identification scores and CVR factors appears 
to more accurately reflect the relationship 
between CVR and olfaction.
This is the first study to explore the relationship 
between olfactory dysfunction and global 
CVR in a Portuguese population using widely 
validated CVR stratification algorithms5. The 
use of standardized methods for assessing 
olfactory function, specifically the Burghart 
Sniffin’ Sticks identification test, increases 
the reliability of the olfactory dysfunction 
measurements.
Subgroup analyses after excluding patients 
with nasal sinus disease enabled the isolation 
of the neurosensory component of olfactory 
dysfunction. The identified association 
between olfactory loss, total cholesterol levels, 
and SCORE2 results may not be solely due to 

local factors, such as nasal inflammation, but 
may instead reflect a systemic (endothelial 
injury) or neurovascular mechanism1,7,8 .
This study has several limitations. First, 
the relatively small sample size, although 
adequate for preliminary analysis, limits the 
generalizability of the findings and may 
reduce the statistical power to detect subtle 
associations.
Second, the selection of the control group 
from patients followed up in the general ORL 
clinic may have introduced selection bias, as 
this population may not fully represent the 
general population. Third, although the control 
group did not report subjective olfactory 
complaints, some participants demonstrated 
a below-average performance on objective 
identification tests, which may have attenuated 
the observed differences between the groups.
Fourth, the study assessed only olfactory 

Table 7
Retrospective study results for the total population after excluding patients with olfactory loss due to 
nasal sinus pathology (Spearman correlation)   

Identificação

Spearman

Age

Correlation coefficient -0,309

Sig. (2 ends) 0,006

N

SBP

Correlation coefficient -0,034

Sig. (2 ends) 0,796

N

Total cholesterol

Correlation coefficient -0,229

Sig. (2 ends) 0,044

N

HDL

Correlation coefficient -0,030

Sig. (2 ends) 0,796

N

RCV Score

Correlation coefficient -0,245

Sig. (2 ends) 0,031

N

BMI

Correlation coefficient -0,093

Sig. (2 ends) 0,427

N

SBP, systolic blood pressure; BMI, body mass index; HDL, high-density lipoprotein; SCORE2, European Society of Cardiology5 Systematic 
COronary Risk Evaluation 2
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identification scores, without evaluating other 
domains such as detection and discrimination, 
potentially limiting a comprehensive of the 
global olfactory function. Fifth, the group 
with olfactory dysfunction included patients 
with heterogeneous etiologies. Although a 
sub-analysis was performed after excluding 
patients with nasal and sinus causes, some 
residual heterogeneity may persist.
Finally, as this was an observational study, 
a causal relationship between olfactory 
dysfunction and increased global CVR could 
not be established.

Conclusion
This study examined the relationship 
between CVR and olfactory dysfunction in 
the Portuguese population, and found an 
association between olfactory loss, elevated 
serum cholesterol levels, and increased CVR. 
Future prospective studies with larger sample 
sizes and more comprehensive olfactory 
assessments are warranted to validate and 
expand upon these findings.
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