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Abstract

Keywords: Stroke; Thyroid Diseases; Functional Disability

Background: Hypothyroidism can cause hypertension, hypercholesterolemia, cardiac dysfunction, and both hypo- and hypercoagu-
lability; all of which are risk factors for stroke.

Objectives: To explore the association between thyroid disease and occlusion of large vessels as well as functional outcome in pa-
tients with ischemic stroke.

Material and Methods: A retrospective study was conducted among all acute ischemic stroke patients, secondary to large vessel 
occlusion, admitted to King Fahad Medical City (KFMC), Riyadh, Kingdom of Saudi Arabia, provided that thyroid hormones were mea-
sured for those patients. The electronic charts of all eligible patients admitted between January 2021 and June 2022 were reviewed. 
Severity of stroke was measured through the National Institute of Heath Stroke scale (NIHSS). Functional disability one month after 
discharge was assessed using the modified Rankin scale (mRS). Levels of thyroid hormones (thyroxine “T4”, Triiodothyronine “T3” 
and thyroid stimulating hormone “TSH”), low density lipoprotein (LDL) as well as glycated hemoglobin (HbA1c) were extracted from 
patients` electronic files. 

Results: A total of 177 patients included in the study. Their age ranged between 17 and 100 years (60.74 ± 15.55). Males represented 
56.3% of patients. Almost half (47.1%) of cases were categorized as severe stroke while 39.1% were mild to moderate. None of the 
studied patients` characteristics (age, gender, TSH, T3, T4, LDL, HbA1c) was significantly associated with stroke severity. Concerning 
functional disability one month after discharge, moderately severe and severe disabilities were observed among 27.7% and 21.5% 
of patients, respectively whereas death was reported in 15.8% of cases. Patients` age was highest in patients of category 5 (severe 
disability) (69.0 ± 14.6 years) and lowest among those of category 0 (no disability), p = 0.001. LDL level was highest among patients 
of category 2 (slight disability) and lowest among those of category 6 (dead) (3.2 ± 1.4 and 2.2 ± 1.1, respectively), p = 0.031. There 
was a statistically significant association between severity of stroke based on NIHSS scale and impact on functional outcome based 
on modified ranking scale, p<0.001.

Conclusion: Thyroid disorders were not associated with severity of stroke. Older patients had more severe functional disability 
while LDL was lowest among dead patients. Stroke severity was associated with functional disability. 
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Introduction
Stroke is the second leading cause of death and the third leading 

cause of disability worldwide [1,2]. Perturbations in the hypothala-
mus-pituitary-thyroid (HPT) axis affect stroke risk and stroke out-
comes. Hypothyroidism can cause hypertension, hypercholesterol-
emia, cardiac dysfunction, and both hypo- and hypercoagulability; 
all of which are risk factors for stroke [2-4].

Hyperthyroidism is also associated with atrial fibrillation, 
which is a common cause of cardioembolic stroke [5]. Previous 
studies showed that stroke patients with subclinicalhyperthyroid-
ism (decreased TSH and normal FT3 and FT4) were at a high risk 
of death and disability [6,7]. 

Only one study was done in ischemic stroke secondary to large 
vessel occlusion showed that reduction in TSH levels is an indepen-
dent predictor of unfavorable outcomes after mechanical throm-
bectomy [8].

The objective of this study is to investigate possible associations 
of thyroid hormone status with clinical severity using National In-
stitutes of Health Stroke Scale (NIHSS) and outcome in patients 
admitted for acute ischemic stroke secondary to large vessel oc-
clusion. 

Patients and Methods
A retrospective study was conducted among all acute ischemic 

stroke patients, secondary to large vessel occlusion, admitted to 
King Fahad Medical City (KFMC), Riyadh, Kingdom of Saudi Arabia, 
provided that thyroid hormones were measured for those patients. 
KFMC is non-profit tertiary, clinical and research hospital. The 
electronic charts of all eligible patients admitted between January 
2021 and June 2022 were reviewed. Demographic data for patients 
were also collected. Severity of stroke was measured through the 
National Institute of Heath Stroke scale (NIHSS). Functional dis-
ability one month after discharge was assessed using the modified 
Rankin scale (mRS). Levels of thyroid hormones (thyroxine “T4”, 
Triiodothyronine “T3” and thyroid stimulating hormone “TSH”), 
low density lipoprotein (LDL) as well as glycated hemoglobin 
(HbA1c) were extracted from patients` electronic files. The (NI-
HSS) is a tool applied to assess stroke-related neurological deficit 
[9]. It has been approved to be a determinant of both short- and 
long-term outcomes among stroke patients [10,11]. A trained per-
son rates the ability of the patent to answer questions and do ac-

tivities, without providing assumptions about what the patient can 
perform [12]. Items were scored on a 3- to 5-point scale, with 0 as 
normal. Total score ranges from 0 to 42, with higher the score sug-
gesting higher severity. The total score was categorized as follows; 
1-5 (mild), 6-14 (mild to moderate), 15-24 (severe) and >25 (very 
severe) [13].

The modified Rankin Scale (mRS) is a widely applied valid func-
tional status outcome measure in stroke interventions [14,15]. It 
has 7 categories ranging from independent and free of disability 
(0) to death (6) [16].

Study protocol has been approved by the Research and Ethics 
committee at King Fahad Medical City, Riyadh, Kingdom of Saudi 
Arabia.

Data entry and statistical analysis were performed using Sta-
tistical Package for Social Sciences (SPSS software), version 28 
(version 28.0.1.1, IBM, Armonk, NY). One-way analysis of variance 
(ANOVA) test was applied to compare means of a continuous vari-
able between more than two groups and chi-square test was ap-
plied to test for the difference and/or association between two cat-
egorical variables. P-value <0.05 was considered as a cut-off value 
for statistical significance.

Results
A total of 177 patients included in the study. Age and gender 

were available for 174 patients. The age ranged between 17 and 
100 years (60.74 ± 15.55). Males represented 56.3% of patients 
table 1.

Age (years)

Range

Mean ± SD

17-100

60.74 ± 15.55
Gender [No. (%)]

Males

Females

98 (56.3%)

76 (43.7%)

Table 1: Age and gender distribution of the participants (n = 174).
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Severity of the stroke severity, based on the score of the Na-
tional Institute of Health stroke scale is summarized in figure 1 as 
47.1% of cases are categorized as severe while 39.1% were mild to 
moderate.

NIHSS stroke severity
p-valueMild N = 9 

Mean ± SD
Mild to moderate  
N = 68 Mean ± SD

Severe N = 82 
Mean ± SD

Very severe N = 15 
Mean ± SD

Age (years) 50.8 ± 13.1 59.2 ± 14.5 63.1 ± 15.9 60.7 ± 17.6 0.098*
Gender [No. (%)]

Males (n = 98)

Females (n = 76)

5 (5.1)

4 (5.3)

45 (45.9)

23 (30.3)

41 (41.8)

41 (53.9)

7 (7.1)

8 (10.5) 0.205˚
TSH N = 5

2.6 ± 2.0

N = 45

1.7 ± 1.4

N = 59

1.7 ± 1.5

N = 9

1.6 ± 1.4
0.534*

T4 N = 5

13.0 ± 1.2

N = 40

13.5 ± 2.6

N = 56

12.9 ± 3.1

N = 8

12.8 ± 1.7
0.729*

T3 N = 2

3.0 ± 0.6

N = 5

2.9 ± 0.8

N = 10

4.1 ± 3.0

N = 3

2.9 ± 1.1
0.755*

LDL N = 9

2.4 ± 0.7

N = 67

2.8 ± 1.1

N = 79

2.7 ± 1.1

N = 13

2.4 ± 0.6
0.446*

HbA1c N = 9

6.3 ± 1.5

N = 64

7.4 ± 2.4

N = 77

7.0 ± 1.9

N = 13

7.5 ± 2.4
0.394*

Table 2: Patients characteristics associated with stroke severity based on the score of the National Institute of Health stroke scale.

*One-way analysis of variance (ANOVA) test

˚Chi-square test

As demonstrated in table 2, none of the studied patients` char-
acteristics (age, gender, TSH, T3, T4, LDL, and HbA1c) was signifi-
cantly associated with stroke severity based on NIHSS stroke scale.

Figure 1: Stroke severity based on the score of the National Institute of Health stroke scale.
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Concerning functional disability one month after discharge, 
moderately severe and severe disabilities were observed among 
27.7% and 21.5% of patients, respectively whereas death was re-
ported in 15.8% of cases. table 3.

Frequency Percentage
No symptoms 16 9.0

No significant disability 23 13.0
Slight disability 10 5.6

Moderate disability 13 7.3
Moderately severe disability 49 27.7

Severe disability 38 21.5
Dead 28 15.8

Table 3: Degree of disability of stroke patients one month after 
discharge based on modified Rankin scale (mRS) (n = 177).

Patients` age was highest in patients of category 5 (severe dis-
ability) (69.0 ± 14.6 years) and lowest among those of category 0 
(no disability), p = 0.001. LDL level was highest among patients of 
category 2 (slight disability) and lowest among those of category 
6 (dead) (3.2 ± 1.4 and 2.2 ± 1.1, respectively), p = 0.031 table 4.

As shown in table 5, there was a statistically significant asso-
ciation between severity of stroke based on NIHSS scale and im-
pact on functional outcome based on modified ranking scale where 
55.6% of patients with mild severity had no disability whereas 
28.6% of patients with very severe stroke had either severe dis-
ability or dead, p < 0.001.

There were no significant differences between male and female 
patients as regards the levels of thyroid hormones (Table 6). There 
was a negative significant correlation between TSH and HbA1c 
(Pearson’s correlation coefficient (r) = 0.222, p = 0.017) table 7.

Modified Rankin scale p-value
0

N = 16
Mean ± SD

1
N = 23

Mean ± SD

2
N = 10

Mean ± SD

3
N = 13

Mean ± SD

4
N = 49

Mean ± SD

5
N = 38

Mean ± SD

6
N = 28

Mean ± SD
Age (years) 50.4 ± 14.8 59.0 ± 14.6 57.3 ± 10.1 64.2 ± 12.5 57.8 ± 14.9 69.0 ± 14.6 63.3 ± 17.2 0.001

Gender 

Males (n = 99)

Females (n = 78

N (%)

11 (11.1)

5 (6.4)

N (%)

13 (13.1)

10 (12.8)

N (%)

5 (5.1)

5 (6.4)

N (%)

10 (10.1)

3 (3.8)

N (%)

27 (27.3)

22 (28.2)

N (%)

15 (15.2)

23 (29.5)

N (%)

18 (18.2)

10 (12.8)

0.202˚

TSH N = 11

1.7 ± 1.3

N = 16

1.6 ± 1.4

N = 7

1.4 ± 0.8

N = 10

2.0 ± 1.6

N = 35

1.4 ± 1.1

N = 24

1.9 ± 1.8

N = 18

1.8 ± 1.8

0.847

T4 N = 10

13.3 ± 2.0

N = 14

12.5 ± 4.0

N = 6

12.9 ± 2.0

N = 7

13.0 ± 1.4

N = 34

13.8 ± 3.2

N = 23

13.2 ± 1.9

N = 18

12.8 ± 3.1

0.837

T3 N = 2

3.5 ± 0.1

N = 3

3.3 ± 0.6

N = 1

3.5

N = 1

3.5

N = 8

4.4 ± 3.4

N = 6

3.1 ± 1.1

N = 2

2.3 ± 1.0

0.915

LDL N = 19

2.8 ± 0.8

N = 22

2.4 ± 1.0

N = 9

3.2 ± 1.4

N = 13

2.4 ± 0.9

N = 48

3.0 ± 1.2

N = 35

2.7 ± 1.0

N = 27

2.2 ± 1.1

0.031

HbA1c N = 15

6.0 ± 1.2

N = 22

6.8 ± 1.9

N = 9

6.8 ± 2.2

N = 13

7.9 ± 2.3

N = 48

7.2 ± 2.3

N = 34

7.2 ± 2.1

N = 24

7.9 ± 2.6

0.172

Table 4: Factors associated with the functional outcome among stroke patients.

0: No symptoms, 1: No significant disability, 2: Slight disability, 3: Moderate disability

4: Moderately severe disability, 5: Severe disability, 6: Dead

*One-way analysis of variance (ANOVA) test; ˚Chi-square test
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NIHSS

Modified Rankin scale
0

N = 16
N (%)

1
N = 23
N (%)

2
N = 10
N (%)

3
N = 13
N (%)

4
N = 46
N (%)

5
N = 37
N (%)

6
N = 27
N (%)

Mild (n = 9)

Mild/moderate (n = 67

Severe (n = 82)

Very severe (n = 14)

5 (55.6)

5 (7.5)

6 (7.3)

0 (0.0)

3 (33.3)

13 (19.4)

5 (6.1)

2 (14.3)

0 (0.0)

7 (10.7)

3 (3.7)

0 (0.0)

0 (0.0)

6 (9.0)

5 (6.1)

2 (14.3)

1 (11.1)

17 (25.4)

26 (31.7)

2 (14.3)

0 (0.0)

9 (13.4)

24 (29.3)

4 (28.6)

0 (0.0)

10 (14.9)

13 (15.9)

4 (28.6)

Table 5: Association between stroke severity and impact on functional outcome.

P < 0.001 (Chi-square test).

0: No symptoms, 1: No significant disability, 2: Slight disability, 3: Moderate disability, 4: Moderately severe disability

5: Severe disability, 6: Dead

Males Females
p-value*

N Mean ± SD N Mean ± SD
TSH 65 1.46 ± 1.32 59 1.90 ± 1.57 0.096
T4 56 12.79 ± 2.33 57 13.62 ± 3.19 0.114
T3 11 3.79 ± 2.98 12 3.37 ± 0.80 0.637

Table 6: Comparison of thyroid functions between male and female patients.

*Independent two-sample t-test

Discussion
It is unknown whether hypothyroidism impacts stroke patients 

in the form of stroke severity and functional outcomes [17]. Thus; 
the present study is a trial to explore such association.

Results of the current study observed that thyroid hormones 
(TSH, T3, T4) were not associated with stroke severity, although, it 
has been observed by others that hypothyroidism is a determinant 
factor for stroke and attributed this to the neuroprotective role of 
hypothyroidism in acute stroke patients [18]. Some others found 
that low T3 was associated with severity and short-term outcome 

TSH T4 T3
HbA1c r = -0.222

P = 0.017

r = 0.146

p = 0.135

r = -0.268

p = 0.243
LDL r = -0.113

P = 0.223

r = 0.101

p = 0.295

r = -0.212

p = 0.345

Table 7: Correlation between HbA1c, LDL and thyroid function parameters.

r: Pearson`s correlation coefficient

of stroke [19]. Authors also considered hypothyroidism as a pos-
sible cause of stroke of unknown etiology in young people [20,21].

In this study, moderately severe and severe disabilities (one 
month after patient`s discharge) were observed among 27.7% 
and 21.5% of patients, respectively whereas death was reported 
in 15.8% of them. In China, the prevalence of functional disability 
among stroke survivors was 45% [22]. The American Heart Asso-
ciation documented that most of stroke patients (75%) expressed 
dysfunction and between 15 and 30% of survivors had severe dis-
ability.23 Thus, functional disability among ischemic stroke patients 
needs great caution.
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The association between thyroid disorders and functional dis-
ability in stroke patients has conflicting results in the literature 
[6,7,18,24]. Some studies have reported that low T3 level was asso-
ciated with greater stroke severity and mortality as well as poorer 
functional outcomes [19,25,26]. However, O’Keefe., et al. (2015), 
[27], although observed that lower level of free T3 was associated 
with poorer prognosis post-stroke at different follow-up periods in 
bivariate analysis, this disappeared after control for confounders in 
multivariate analysis. Thus, thyroid hormones are associated with 
other factors, mainly age that affect stroke outcomes. The associa-
tion between thyroid disorders and functional disability in stroke 
patients secondary to large vessel occlusion was not proved in this 
study.

Furthermore, the present study revealed a significant associa-
tion between severity of stroke based on NIHSS scale and impact 
on functional outcome based on modified ranking scale. The same 
has been confirmed in other studies [22,24,25].

As quite expected, older patients in the current study, were 
more likely to have severe disability. The same has been observed 
by others [28,29]. On the other hand, LDL level was highest among 
patients of category 2 (slight disability) and lowest among those 
of category 6 (dead); this finding could be partially attributed to 
the possible association between low LDL and risk of intracerebral 
hemorrhage, [30] which characterized by high mortality and dis-
ability rate [31-33]. This is explained by the fact that cholesterol 
has a vital role in the formation of cell membranes, thus, LDL level 
might considered as a risk factor for intracerebral hemorrhage 
[34].

In another study conducted by O’Keefe., et al. (2015) [27], it has 
been observed that low TSH and T3 were associated with lower 
function and higher rates of death at three months; however after 
controlling for stroke severity, this disappeared.

Important limitations of the present study include its retrospec-
tive nature, which depends on the quality of medical record. Thus 
the results might be subjected to bias. Additionally, generalizabil-
ity of findings is questionable as the study was conducted in one 
healthcare center. Despite of those limitations, the study carries a 
clinical significance in exploring the impact of thyroid disease on 
functional outcome in ischemic stroke secondary to large vessel 
occlusion.

Conclusion
In conclusion, stroke severity was not associated with thyroid 

hormones (TST, T3, and T4). Older patients had more severe func-
tional disability while LDL was lowest among dead patients. Stroke 
severity was associated with functional disability. Based on these 
findings, further multi-centric study with sufficient sample size I 
warranted exploring the possible impact of thyroid disorders on 
stroke severity and on functional outcomes of stroke patients.
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