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A B S T R A C T

Objectives: Tooth loss, closely associated with malnutrition, increases the risk for cardiovascular disease. The
aim of this study was to examine the link between tooth loss, nutritional status, and stroke outcomes.
Methods: We retrospectively analyzed 195 consecutive patients with acute ischemic stroke who were evalu-
ated for tooth loss. Tooth loss was classified as mild or severe. Nutritional status was evaluated using the Con-
trolling Nutritional Status (CONUT) score. A poor neurologic outcome was defined as a score of 3 to 6 on the
modified Rankin Scale at 3 mo post-stroke onset; a score of 0 to 2 was defined as a good outcome.
Results: A significant correlation was observed between tooth loss and the CONUT score at admission
(r = 0.156; P = 0.034). Patients with poor outcomes had higher CONUT scores (P < 0.001) and a greater fre-
quency of severe tooth loss (P = 0.025). On multivariate analysis, severe tooth loss (odds ratio [OR], 3.93; 95%
confidence interval [CI], 1.31�11.8) and the CONUT score (OR, 1.33; 95% CI, 1.02�1.74) were independently
associated with poor stroke outcomes.
Conclusions: Nutritional status was associated with tooth loss among patients with acute ischemic stroke.
Severe tooth loss and a higher CONUT score were independently associated with poor stroke outcomes.

© 2019 Elsevier Inc. All rights reserved.
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Introduction

The prevalence of malnutrition has been reported to range from 8%
to 34% among patients with acute ischemic stroke [1�4]. Nutritional
status is strongly associated with poor stroke outcomes. The mainte-
nance of adequate nutrition is essential in patients with acute stroke.
A recent meta-analysis showed that malnutrition in stroke patients is
associated with a higher frequency of dysphagia, previous stroke, dia-
betes mellitus, tube feeding, and reduced level of consciousness [5].

Oral health is important to consider in improving the status of
nutrition. Impaired oral health status, including periodontal dis-
ease and tooth loss, may have an adverse effect on systemic health
[6,7]. Periodontal disease is associated with chronic systemic
inflammation and may lead to progressive atherosclerosis and car-
diovascular disease (CVD) [8]. Tooth loss also has been considered
a risk factor for cerebral disease and CVD [9]. Furthermore, tooth
loss is closely associated with malnutrition and the risk for pneu-
monia, as it results in a decline in oral health and mastication defi-
ciencies [10�12]. Hence, it is important to evaluate the nutritional
and oral health status of patients with acute ischemic stroke.

We previously reported that malnutrition was independently
associated with a poor functional outcome at 3 mo after stroke
onset among patients with acute ischemic stroke [13]; however,
we did not evaluate oral health, including tooth loss in that study.
A few studies have reported that tooth loss is associated with high
mortality among patients with tumors or CVD [14�16]. However,
the association between tooth loss and stroke outcome is unclear.
Additionally, few studies have investigated the link between tooth
loss, nutritional status, and stroke outcome. In this study, we
examined this relationship in patients with acute ischemic stroke.
Methods

Participants

This was a single-center, hospital-based, retrospective study involving consecu-
tive patients with acute stroke hospitalized at the Hiroshima University. Between
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March 2011 and March 2017, 274 patients with acute ischemic stroke were admitted
to our hospital. Participants were considered eligible if they were hospitalized within
1 wk of stroke onset. Ischemic stroke was defined as the sudden onset of acute neuro-
logic deficits, with evidence of acute infarction on brain computed tomography or
magnetic resonance imaging. The severity of the event was assessed according to the
National Institutes of Health Stroke Scale (NIHSS) score. Stroke subtypes were classi-
fied according to the criteria laid down by the trial of ORG 10172 in Acute Stroke
Treatment classification [17]. The following clinical characteristics were reported at
admission: age; sex; body mass index (BMI); classical vascular risk factors, including
hypertension, diabetes mellitus, dyslipidemia, atrial fibrillation, chronic heart failure
(CHF), chronic kidney disease (CKD), daily alcohol intake >40 g, and smoking habit.
Smoking habit was defined as current or past smoking. Hypertension was defined as
a history of antihypertensive medication use before admission or a confirmed blood
pressure of �140/90 mmHg at rest, measured within 2 wk after stroke onset. Diabe-
tes mellitus was defined as a glycated hemoglobin level of �6.5%, fasting blood glu-
cose level of �126 mg/dL, or the use of antidiabetes medication. Dyslipidemia was
defined as a total cholesterol (TC) level of �220 mg/dL, low-density lipoprotein cho-
lesterol level of �140 mg/dL, high-density lipoprotein cholesterol level of <40 mg/dL,
triacylglycerol levels of �150 mg/dL, or the use of antihyperlipidemia medication.
Atrial fibrillation (AF) was defined as previous history of sustained or paroxysmal AF
or AF detected at hospital arrival, or onset at any time during hospital stay. A diagno-
sis of CHF was made based on the judgment of the attending physician. CKD was
defined as a reduction in the estimated glomerular filtration rate to<60 mL/min. This
study complied with the Declaration of Helsinki for investigations involving humans,
and the study protocol was approved by the Ethics Committee of the Hiroshima Uni-
versity Hospital. The requirement for informed consent was waived by the Ethics
Committee considering the retrospective, non-interventional nature of the study.

Estimation of tooth loss

The number of teeth lost was evaluated by a dentist within 7 d after hospital
admission. Of the 28 teeth, excluding the third molars, a loss of zero to seven teeth
was classified as mild tooth loss and a loss of eight or more was classified as severe
tooth loss. These categories are consistent with Dye et al.’s classification of func-
tional dentition [18].

Assessment of nutritional status

Nutritional status was evaluated using the Controlling Nutritional Status (CONUT)
score, calculated from the serum albumin concentration, the total peripheral lympho-
cyte count, and the TC level [13,19]. CONUT scores were calculated as described in
Supplementary Table 1. The CONUT score ranges from 0 to 12; an individual with a
normal nutritional status is awarded a score of 0, with higher scores indicating worse
nutritional status. We obtained blood samples to determine the CONUT score within
2 d after admission. Additionally, Geriatric Nutritional Risk Index (GNRI) [20], which
is calculated from serum albumin levels, and BMIwere also assessed.

Assessment of stroke outcome

The primary outcome was evaluated from the 3-mo functional status. A poor
outcome was defined as a score of 3 to 6 on the modified Rankin Scale (mRS); a
score of 0 to 2 was defined as a good outcome.
Table 1
Baseline characteristics at admission and univariate analysis to determine the factors asso

All (N = 195) No tooth loss o

Age, y 72.5 § 10.5 69.9 § 11.1
Female, n (%) 71 (36.4) 37 (32.2)
Body mass index, kg/m2 22.5 § 3.91 (n = 194) 23 § 4.34 (n =
Hypertension, n (%) 145 (74.4) 80 (69.6)
Diabetes mellitus, n (%) 57 (29.2) 31 (27)
Dyslipidemia, n (%) 107 (54.9) 71 (61.7)
Daily alcohol intake, n (%) 57 (31.7) (n = 180) 38 (34.9) (n = 1
Current or past smoking, n (%) 97 (54.2) (n = 179) 57 (52.8%) (n =
Atrial fibrillation, n (%) 57 (29.5 (n = 193) 31 (27.2) (n = 1
Chronic heart failure, n (%) 43 (22.1) 22 (19.1)
Chronic kidney disease, n (%) 82 (42.1) 44 (38.3)
Previous stroke, n (%) 43 (22.2) (n = 194) 25 (21.9 (n = 1
NIHSS score at admission, median (IQR) 5 (2�15) 4 (2�13)
CONUT score, median (IQR) 2 (1�4) (n = 185) 2 (1�3) (n = 10
Ischemic stroke subtype, n (%)

Cardioembolism 65 (33.3) 33 (28.7)
Large-artery atherosclerosis 35 (17.9) 23 (22)
Small-vessel occlusion 29 (14.8) 15 (13)
Others 66 (33.8) 44 (38.3)

CONUT, Controlling Nutritional Status; IQR, interquartile range; NIHSS, National Institutes
Statistical analysis

Categorical variables are presented as numbers and percentages, and continu-
ous variables as means with SD or median (interquartile range [IQR]). The statisti-
cal significance of intergroup differences was assessed using x2 tests for
categorical variables and Student’s t tests or Mann�Whitney U tests for continu-
ous variables. Correlation analyses between age and the number of teeth lost or
the CONUT score were performed using Spearman’s rank correlation coefficient.
The Cochran�Armitage test for trend was used to examine changes in poor out-
come based on the number of teeth lost (0�7, 8�14, 15�21, and >22). Multivari-
ate logistic analysis was performed to identify the indicators (age, sex, BMI,
hypertension, diabetes mellitus, dyslipidemia, AF, CHF, CKD, daily alcohol intake,
smoking habit, history of stroke, and NIHSS score at admission) for poor stroke
outcome at 3 mo using a backward selection procedure with a P > 0.10 as the
exclusion criterion for the likelihood ratio test (model 1). Next, multivariate logis-
tic analysis was performed by adding the CONUT score and severe tooth loss to
the indicators extracted from model 1, to elucidate the influence of nutritional sta-
tus or severe tooth loss for poor stroke outcome (model 2). P < 0.05 was consid-
ered statistically significant. Statistical analysis was performed using JMP version
14 (SAS Institute, Inc., Cary, NC, USA).

Results

We excluded 79 patients from the cohort because they were
not evaluated for tooth loss. The patients who were not evaluated
were younger, had a higher frequency of diabetes mellitus, and
had lower NIHSS scores at admission (Supplementary Table 2). The
remaining 195 patients were included in the final analysis. Base-
line characteristics of these patients are presented in Table 1.
Patients with severe tooth loss (n = 80) were significantly older,
had a lower BMI, and a lower frequency of dyslipidemia than those
with no tooth loss or mild tooth loss (n = 115). Patients with severe
tooth loss had somewhat, although not significantly, higher CONUT
scores than those with no tooth loss or mild tooth loss (median
[IQR], 2 [1�4] versus 2 [1�3], P = 0.171). However, a significant
correlation was observed between the number of teeth lost and
the CONUT score by the Spearman’s rank coefficient correlation
(r = 0.156; P = 0.034).

Indicators for stroke outcome

Of the 195 patients included in the analysis, 38 were excluded
because of lack of data on functional outcomes 3 mo after onset of
ischemic stroke; 23 patients were excluded because their premorbid
mRS score was �3. Of the remaining 134 patients, 45 (33.6%) had a
poor outcome. Patients with a poor outcome were significantly
ciated with the severity of tooth loss

r mild tooth loss (0�7) (n = 115) Severe tooth loss (�8) (n = 80) P-value

76.3 § 9.69 <.001
34 (42.5) 0.173

114) 21.9 § 3.24 0.033
65 (81.3) 0.070
26 (32.5) 0.427
36 (45) 0.028

09) 19 (26.8) (n = 71) 0.325
108) 40 (56.3) (n = 71) 0.649
14) 26 (32.9) (n = 79) 0.425

21 (26.3) 0.292
38 (47.5) 0.238

14) 18 (22.5%) 1.000
5 (2�17) 0.589

7) 2 (1�4) (n = 78) 0.171
0.194

32 (40)
12 (15)
14 (17.5)
22 (27.5)

of Health Stroke Scale.



Table 2
Baseline characteristics at admission and univariate analysis to determine the factors associated with 3-mo functional outcome

All (n = 134) mRS 0�2 (n = 89) mRS 3�6 (n = 45) P-value

Age, y 71.9 § 10.8 70.3 § 10.9 75.2 § 10.5 0.013
Female, n (%) 46 (34.3) 26 (29.2) 20 (44.4) 0.087
Body mass index, kg/m2, n (%) 22.6 § 4.33 23.2 § 4.68 21.4 § 3.54 0.047
Hypertension, n (%) 101 (75.4) 69 (77.5) 32 (71.1) 0.525
Diabetes mellitus, n (%) 36 (26.9) 23 (25.8) 13 (28.9%) 0.837
Dyslipidemia, n (%) 78 (58.2) 58 (65.2) 20 (44.4) 0.027
Daily alcohol intake, n (%) 39 (31) (n = 126) 28 (32.9) (n = 85) 11 (26.8) (n = 41) 0.542
Current or past smoking, n (%) 70 (55.6) (n = 126) 56 (65.1) (n = 86) 14 (35) (n = 40) 0.002
Atrial fibrillation, n (%) 36 (27.1) (n = 133) 15 (16.9) 21 (47.7) (n = 44) <0.001
Chronic heart failure, n (%) 28 (20.9) 15 (16.9 13 (28.9) 0.119
Chronic kidney disease, n (%) 52 (38.8) 33 (37.1) 19 (42.2) 0.579
Previous stroke, n (%) 24 (18.1) (n = 133) 20 (22.7) (n = 88) 4 (8.9) 0.058
NIHSS score at admission, median (IQR) 4 (2�14) 3 (1�5) 16 (4.5�24) <0.001
CONUT score, median (IQR) 2 (1�4) (n = 124) 1 (1�3) (n = 84) 3 (2�5) (n = 43) <0.001
Number of teeth lost, median (IQR) 5 (1�16) 5 (1�12.5) 8 (4�21) 0.008
Severe tooth loss, n (%) 53 (39.6) 29 (32.6) 24 (53.3) 0.025
Ischemic stroke subtype, n (%) 0.024
Cardioembolism 42 (31.3) 23 (25.8) 19 (42.2)
Large-artery atherosclerosis 24 (17.9) 19 (21.4) 5 (11.1)
Small-vessel occlusion 23 (17.2) 20 (22.5) 3 (6.7)
Others 45 (33.6) 27 (30.3) 18 (40.0)

CONUT, Controlling Nutritional Status; IQR, interquartile range; NIHSS, National Institutes of Health Stroke Scale; mRS, modified Rankin Scale.
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older, had a lower BMI, a lower incidence of smoking and dyslipide-
mia, a higher frequency of AF, and more severe neurologic deficits
than those with more favorable outcomes (Table 2). Patients with
poor outcomes had a higher CONUT score (3 [2�5] versus 1 [1�3],
P <0.001), more tooth loss (8 [4�21] versus 5 [1�12.5], P = 0.008),
and a higher frequency of severe tooth loss (53.3% versus 32.6%,
P = 0.025) than those with more favorable outcomes. The proportion
of patients with a poor functional outcome significantly increased
with more severe tooth loss (P = 0.027; Fig. 1).

Multivariate logistic regression analyses revealed that lower BMI
and higher NIHSS score at admission were independently associated
with poor outcomes 3 mo after stroke (Table 3, model 1). When
including the additional indicators (CONUT score and severe tooth
loss) in model 1, multivariate logistic regression analyses showed
that severe tooth loss (odds ratio [OR], 3.93; 95% confidence interval
[CI], 1.31�11.8; P = 0.015), higher NIHSS score at admission (OR,
1.26; 95% CI, 1.14�1.39; P < 0.001), and higher CONUT score (OR,
1.33; 95% CI, 1.02�1.74; P = 0.036) were independently associated
with poor outcomes 3 mo after stroke (Table 3, model 2). The num-
ber of teeth lost was also independently associated with the 3-mo
Fig. 1. Distribution of poor stroke outcome (mRS score 3�6) at 3 mo
functional outcome after adjustment for BMI, diabetes mellitus,
NIHSS score at admission, and CONUT score (OR, 1.07; 95% CI,
1.01�1.13; P = 0.016).

Discussion

In the present study, we found that the nutritional status
assessed using the CONUT score was associated with the number
of teeth lost among patients with acute ischemic stroke. Addition-
ally, severe tooth loss and a higher CONUT score were indepen-
dently associated with a poor functional outcome.

Tooth loss is one of the common measures for the assessment of
oral health status, and it leads to a decrease in chewing ability. In
patients with severe tooth loss, food intake decreases and the serum
vitamin C and carotene levels decrease as fruits and vegetables,
which are hard to chew, are avoided [21]. These nutrients have an
antioxidant effect [22], and adequate intake is necessary for the pre-
vention of many non-communicable diseases (NCDs) including
CVDs [23]. In fact, it is reported that having a greater number of
present teeth (�20) was associated with higher intake of fiber and
according to number of teeth lost. mRS, modified Rankin Scale.



Table 3
Indicators associated with poor outcome at 3 mo

Model 1* Model 2y

Odds ratio 95% CI P-value Odds ratio 95% CI P-value

BMI 0.82 0.70�0.96 0.014 0.88 0.74�1.06 0.173
Diabetes mellitus 3.19 0.94�10.7 0.061 2.34 0.63�8.70 0.204
NIHSS score at admission 1.27 1.16�1.38 <0.001 1.26 1.14�1.39 <0.001
CONUT score � � � 1.33 1.02�1.74 0.036
Severe tooth loss � � � 3.93 1.31�11.8 0.015

BMI, body mass index; CONUT, Controlling Nutritional Status; NIHSS, National Institutes of Health Stroke Scale.
*Model 1: Multivariate logistic analysis was performed to identify the indicators (age, sex, BMI, hypertension, diabetes mellitus, dyslipidemia, atrial fibrillation, congestive
heart failure, chronic kidney disease, daily alcohol intake, smoking habit, history of stroke, and NIHSS score at admission) for poor stroke outcome at 3 mo using a backward
selection procedure with P > 0.10 as the exclusion criterion for the likelihood ratio test.
yModel 2: Multivariate logistic analysis was performed to identify the indicators (CONUT score and severe tooth loss added to the indicators extracted from model 1) for poor
stroke outcome at 3 mo.
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total calories in patients with stable coronary artery disease [24].
Therefore, tooth loss, nutrition, and NCDs are closely related.

The CONUT score, an index calculated from the serum albumin
concentration, total peripheral lymphocyte count, and TC concentra-
tion, is a screening tool for nutritional evaluation that has been vali-
dated in hospital population [19]. Initial assessment of the
nutritional status can be carried out using the CONUT score within a
short period when these laboratory findings are available. The
CONUT score has been evaluated for correlation and sensitivity with
the Subjective Global Assessment, a gold standard index for nutri-
tional assessment in hospitalized patients [19,25]. In the present
study, we found that among patients with acute ischemic stroke,
nutritional status assessed by the CONUT score was associated with
the number of teeth lost. Findings that severe tooth loss was closely
associated with malnutrition on admission might indicate that pre-
morbid oral care is an important factor that determines the nutri-
tional status of patients with acute ischemic stroke. Studies support
that tooth loss is closely associated with malnutrition [26�28]. On
the other hand, obesity that is caused by overnutrition or poor self-
care practices, is also identified as a risk factor for tooth loss [29].
Although it is beyond the scopeof this study to further discuss the
relationship between tooth loss and weight status, further longitudi-
nal prospective studies are needed to investigate the causal relation-
ship among tooth loss, malnutrition, and overnutrition.

Several studies have found that malnutrition is associated with
poor stroke outcomes [3,30�32]. In the present study, we found an
independent association between tooth loss and poor stroke out-
comes after adjusting for several confounding factors including
nutritional status on admission. There are several possible reasons
for the association between severe tooth loss and poor outcomes
after stroke. First, the effect of periodontal disease and caries
should be considered. Periodontal disease is one of the causes of
tooth loss. Periodontal disease is thought to be associated with
chronic systemic inflammation [7,33]. It has been reported that
high-sensitivity C-reactive protein levels increase in the peripheral
blood of patients with periodontitis. These levels decrease with
appropriate periodontal therapy [34]. Hence, it is considered that
the enhancement of the systemic inflammatory response due to
periodontal disease is involved in the onset and progression of vas-
cular disorders. Furthermore, it has been shown that Porphyromo-
nas gingivalis, a periodontopathogenic bacterium, can enter the
vascular endothelial cells and is detected from atherosclerotic
lesions [35]. These findings might indicate that tooth loss and peri-
odontal disease are associated with stroke recurrence, leading to
poor outcomes. Indeed, several large cohort studies have shown a
correlation between periodontal disease and CVD, including stroke
[36,37]. Similarly, tooth loss also has been associated with CVD
[38] and cerebrovascular disease [39,40].
Another possible reason for the association between severe
tooth loss and poor stroke outcomes may be the influence of dys-
phagia. Tooth loss is associated with oral-stage dysphagia and may
predispose to aspiration pneumonia leading to a reduction in the
level of activity [41]. Additionally, the severity of tooth loss in
chronic stroke patients had an association with the level of oral
intake and the degree of oropharyngeal dysphagia [42]. Malnutri-
tion status during hospitalization leads to decline in functional sta-
tus, resulting in poor ability to perform activities of daily living
following discharge [43]. Malnutrition might cause poor oral
health and poor oral health might indirectly cause malnutrition, as
mentioned earlier. We speculate that the bidirectional relationship
between severe tooth loss and malnutrition results in this vicious
circle, leading to poor outcomes through some complications that
may include aspiration pneumonia, incidence of cardiovascular
events, and recurrence of stroke.

In the present study, we used the CONUT score as a nutritional
parameter. However, the CONUT score might not be a comprehen-
sive measure of nutritional status because it is calculated from
only laboratory findings. GNRI, which is calculated from serum
albumin levels and the BMI, also has been proposed for assessment
of nutritional status [20,44]. In the present study, the number of
teeth lost was also positively correlated with the GNRI. Addition-
ally, the GNRI also was independently associated with poor out-
comes at 3 mo after adjusting for severe tooth loss, similar to the
CONUT score (data not shown). There may be some controversy
regarding the appropriate assessment of nutrition for patients
with acute ischemic stroke. We hav previously reported that the
CONUT score is more useful for predicting functional outcomes
than the GNRI score in patients with acute ischemic stroke [13].
Therefore, we adopted the CONUT score in this study. Apart from
that, according to the American Society for Parenteral and Enteral
Nutrition and the Academy of Nutrition and Dietetics criteria, eval-
uation of physical findings (muscle and fat loss) is needed to diag-
nose malnutrition [45]. We could not evaluate these parameters in
the present study. Further studies using other more comprehen-
sive measures of nutritional assessments, muscle or fat loss, are
needed to better assess these relationships with tooth loss and
functional stroke outcomes.

This study had several limitations. First, this was a single-center
study with a small sample size. We could not evaluate tooth loss
and functional outcomes in all patients, which may have led to a
selection bias. However, baseline characteristics of the studied
patients did not significantly differ from those previously reported
in a large Japanese stroke registry-based study [46]. Therefore, we
believe that the present study was not significantly influenced by
selection bias. Second, being a retrospective study, detailed informa-
tion on dental health status, including the severity of periodontal
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disease, was unavailable. Thus, we could not evaluate the dental sta-
tus more comprehensively by using indicators such as probing
pocket depth. Additionally, we could not evaluate the chewing abil-
ity or occlusal force that might be associated with tooth loss. Third,
detailed information was not available on the nutritional status and
complications during the acute stage including delayed commence-
ment of oral intake, nasogastric tube feeding, and the presence of
aspiration pneumonia; however, usual dental and nutritional man-
agement were provided to all patients. Finally, the CONUT score
may not be a real comprehensive score for assessments of nutri-
tional status, as mentioned earlier. Other assessments of nutritional
parameters, including physical findings, also are important to con-
firm the present findings.

Conclusion

Assessment of the number of teeth and the CONUT score could
be a useful prognostic marker of functional outcomes in patients
with acute ischemic stroke. We believe that poor nutritional status
and/or severe tooth loss on admission might be indicators that sug-
gest poor stroke outcomes. Larger prospective studies are required
to investigate whether active dental and nutritional interventions
could contribute to favorable stroke outcomes.
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Supplement table 1. 

Scoring system for the CONUT score [11] 

 

Parameter None Light Moderate Severe 

Serum albumin (g/dL)  ≥3.50 3.00–3.49 2.50–2.99 <2.50 
score 0 2 4 6 
Total lymphocyte count (/mm3)  ≥1600 1200–1599 800–1199 <800 
score 0 1 2 3 
Total cholesterol (mg/dL)  ≥180 140–179 100–139 <100 
score 0 1 2 3 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Supplemental Table 2. Baseline chracteristics at admission and univariate analysis to determine the 

factors associated with evaluated the number of teeth loss  

 

CONUT, Controlling Nutritional Status; NIHSS, National Institutes of Health Stroke Scale. 

Data are presented as the means ± SD for age and body mass index; as median (interquartile range) for 

baseline NIHSS score and CONUT score; and as number of patients (%) for others. 

 

 
All  

(n = 274) 

Evaluated the number of 

teeth loss 

(n = 195) 

Non-evaluated  

(n = 79)  

P 

Age (y)  71.2 ± 11.8 72.5 ± 11.0 67.8 ± 13.6 0.008 

Female 96 (35.0%) 71 (36.4%) 25 (31.7%) 0.487 

Body mass index, kg/m2 22.6 ± 3.9 (n = 273) 22.5 ± 3.9 (n = 194) 23.0 ± 3.8 0.296 

Hypertension  206 (75.2 %) 145 (74.4 %) 61 (77.2 %) 0.647 

Diabetes mellitus    96 (35.2 %) (n = 273) 57 (29.2 %) 39 (50.0 %) (n = 78) 0.002 

Dyslipidemia  154 (56.4 %) (n = 273) 107 (54.9 %) 47 (60.3 %) (n = 78) 0.500 

Daily alcohol intake 83 (32.8%) (n = 253) 57 (31.7%) (n = 180) 26 (35.6%) (n = 73) 0.557 

Current or past smoking 132 (52.2%) (n = 253) 97 (54.2%) (n = 179) 35 (47.3%) (n = 74) 0.336 

Atrial fibrillation  73 (26.8 %) (n = 272) 57 (29.5 %) (n = 193) 16 (20.3%) 0.133 

Chronic heart failure  55 (20.1%) 43(22.1%) 12(15.2%) 0.245 

Chronic kidney disease 113 (41.2%) 82 (42.1%) 31 (39,2%) 0.687 

Previous stroke  64 (23.4%) (n = 273) 43 (22.2%) (n = 194) 21(26.6%) 0.490 

NIHSS score at admission   4 [2-12] 5 [2-15] 3 [1-6] <.001 

CONUT score 2 [1-3] (n = 258) 2 [1-4] (n = 185) 2 [0-3] (n = 73) 0.184 
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