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Gene-environment interaction is identified as the determinant in anxiety. ABO blood types represent a part of the genetic
phenotype. Therefore, we assume ABO blood types correlate with preoperative anxiety. This cross-sectional study enrolled 352
patients with different ABO blood types, scheduled for elective surgery between 2018 and 2019 in the First Affiliated Hospital of
Shihezi University. HADS (hospital anxiety and depression scale) scores and VA (visual analogue scales for anxiety) scores were
all used to assess the preoperative anxiety in the A, B, AB, and O groups. Bivariate correlation and logistic regression were
performed to identify relationships between preoperative anxiety and related variables. A significant difference in VA and
HADS-A (anxiety) scores was found between the AB and other groups. The ratio of preoperative anxiety was 3.73 (95% CI
[confidence interval]: 2.32-6.00, P < 0:001) times in female than in male; 0.36 (95% CI: 0.21-0.63, P < 0:001) times in ASA
(American Society of Anesthesiologists) grade II than in grade I; 0.41 (95% CI: 0.20-0.86, P < 0:05) times in ASA grade III than
in grade I; 1.25 (95% CI: 1.1-1.41, P < 0:001) times in higher VAS (visual analogue scales for pain) scores than in lower VAS
scores; and 0.28 (95% CI: 0.16-0.49, P < 0:01) times in non-AB blood type than in AB blood type. Differences in ABO blood
types were found in preoperative anxiety, and the AB group displayed a high preoperative anxiety level. ABO blood types, sex,
ASA grade, and VAS were associated with preoperative anxiety. This trial is registered with ChiCTR1800019390.

1. Introduction

During the preoperative period, when surgical procedure and
anesthetic were determined, preoperative anxiety is induced
by fear and worry of anesthesia and operation, pain, death,
family and prognosis [1–3]. The current study reported that
preoperative anxiety, with high prevalence (an incidence of
60% to 92%), mostly occurs when patients are waiting for
elective surgery [4]. Preoperative anxiety has been identified
as the critical factor associated with abnormality of hemody-
namics and the sympathetic system, parasympathetic system,
and endocrine system [5–8]. In addition, a high level of pre-
operative anxiety has been reported as one of the risk factors
for prognosis [9, 10] resulting in postoperative nausea and
vomiting (PONV) and patient dissatisfaction [11, 12].

Notably, existing surveys have documented that preoper-
ative anxiety is related to age, sex, surgical procedures, pain
level, ASA (American Society of Anesthesiologists) grade,
depressive symptoms, psychiatric disorders, and cancer his-
tory [1, 13]. In general, those factors related to preoperative
anxiety can be classified into the environmental (e.g., pain)
and genetic factors (e.g., race and sex). Understanding risk
factors triggering preoperative anxiety could benefit
clinicians in effective treatment and intervention of anxiety.
Furthermore, a variety of factors interrelating and inducing
the occurrence of preoperative anxiety must be known and
considered into the methodology of coping with preoperative
anxiety. From the aspect of psychiatric genetics, published
studies have revealed gene-environment interaction is the
determinant of anxiety and anxiety-relevant disorders
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[14, 15]. ABO blood types are inherited from parents and
ancestors, which to some extent illustrate genetic charac-
teristics. There is a current paucity of observational studies
investigating the relationship between preoperative anxiety
and phenotypic factors such as ABO blood types.

ABO blood types are composed of antigenic, polymor-
phic, and genetic substances which are found on the surface
of Red Blood Cells (RBCs) as well as some other tissues and
cells [16, 17]. Previous investigations have found the ABO
blood types correlate with many clinical conditions including
diabetes, diverse cancer, and cardiovascular diseases [18–21],
which indicate the underlying correlations of ABO blood
types with some diseases. Based on the above narrations, we
assumed the connection between ABO blood types and pre-
operative anxiety. Currently, few studies have explored the
association between the ABO blood types and preoperative
anxiety.

Therefore, in the present study, we identified whether
ABO phenotype influences the preoperative anxiety level in
patients undergoing elective surgery. Hospital anxiety and
depression scale (HADS) [22] and visual analogue scales for
anxiety (VA) [23], as validated tools, were used to examine
the preoperative anxiety level. Theoretically, this work was
conducted to detect the effect of diverse ABO phenotypes
on preoperative anxiety.

2. Materials and Methods

2.1. Study Design and Ethics Authorization. This cross-
sectional study was conducted in the First Affiliated Hospital,
School of Medicine, Shihezi University, between December
2018 and June 2019. The procedure of the study was granted
by the Ethics Committee of the First Affiliated Hospital,
School of Medicine, Shihezi University. This study was per-
formed in accordance with the Helsinki Declaration, as
revised in 1989. This observational trial enrolled anonymized
patients and had no private information to identify people.
This study protocol was also approved by the Chinese
Clinical Trial Registry (ChiCTR1800019390).

2.2. Eligibility Criteria of Participants. The inclusion criteria
are as follows: patients scheduled for elective surgery or non-
cardiac surgery, patients aged 18–65 years, patients of Han
Chinese race, patients with ASA (American Society of
Anesthesiologists) grades I–III, and patients scheduled for
general anesthesia.

The exclusion criteria are as follows: patients with deficit
of cognition, reading, writing, or language; patients with
menstruation, suffering from climacterium, or who are preg-
nant; patients administered with sedative, antidepressants, or
analgesics; and patients who cannot cooperate with the data
collector or suffering from psychiatric illness and metal
disorders.

2.3. Sample Size Calculation. This study included 352
patients. The numbers of the A, B, AB, and O blood type
groups were 93, 86, 88, and 85, respectively. For the sake of
the proof of enough sample size, we have used PASS software
to calculate the effect power. The means and SD (standard

deviation) were all obtained from 352 patients. The means
of the A, B, AB, and O blood type groups were 5.81, 4.69,
4.56, and 4.98, respectively. The SDs of the A, B, AB, and O
blood type groups were 1.70, 1.81, 1.94, and 1.93, separately.
The significance level (α) was also set at 0.05. In the one-way
ANOVA study in PASS software, sample sizes of 85, 85, 85,
and 85 were set in the A, B, AB, and O blood type groups,
respectively. The total sample of 340 subjects in the four
groups can achieve a power of 98% to detect the statistical
difference of preoperative anxiety level among the four
groups.

2.4. Outcome Measures. In this study, the major outcome was
preoperative anxiety or stress level including VA scores and
HADS scores in the A, B, AB, and O blood type groups.

The secondary outcome was the correlation between
ABO blood types and VA scores or HADS scores.

2.5. Questionnaire and Scores. VA scores and HADS scores
[22, 24, 25], a reliable strategy to estimate preoperative anxi-
ety, were used to assess preoperative anxiety. VA is in a scale
from 0 (no anxiety) to 10 (worst anxiety), in which higher
scores indicate being more anxious. In detail, a score of 0 to
4 means normal or not and a score of 5 to 10 means moderate
or severe preoperative anxiety.

In HADS scores, 14 items are averagely classified into 2
subscales including HADS-A (anxiety) and HADS-D
(depression). The items of HADS-A are worry, tension,
panic, fear, restlessness, and difficulties in relaxing. The items
of HADS-D mainly assess anhedonia (not experiencing joy).
For each item, the scores range from 0 to 3, with higher
scores suggesting higher severity. In detail, a score of 0 to 7
means normal or not, a score of 8 to 10 means mild, a score
of 11 to 14 means moderate, and a score of 15 to 21 means
severe [26].

ASA grade is the strategy of estimating the anesthetic risk
before surgery and ranges from I to VI [27, 28]. The higher
ASA grade means higher severity in physical status and anes-
thetic risk.

VAS (visual analogue scales for pain) is the predictive
tool to assess the pain level [29]. VAS is in the scale from 0
(no pain) to 10 (worst pain), in which higher scores indicate
more pain [30].

2.6. Data Acquisition. The online questionnaire was used to
record clinical information via phones and tablet computer.
Before surgery, age, race, sex, ASA grade, BMI (body mass
index), operation type, operation history, level of pain
(VAS), anesthetic strategy, ABO blood types, and clinical his-
tory of patients were recorded online by anesthetists. When
entering the operative room, patients filled in the VA scores
and HADS scores, in forenoon.

2.7. Data Analysis. Data analysis was conducted by using
SPSS version 22.0. Descriptive analysis was performed to
identify the number and percentage of demographic charac-
teristics. A one-way ANOVA, chi-square test, or Kruskal-
Wallis pairwise comparisons were used to identify the
difference among the A, B, AB, and O blood type groups in
some variables. Bivariate correlation analysis (Spearman’s
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correlation and Pearson’s correlation) was harnessed to
estimate the interrelation between some variables (e.g.,
ABO blood types) and preoperative anxiety (VA scores and
HADS-A scores). The independent variables with P < 0:1 in
bivariate correlation analysis were enrolled in binary logistic
regression for further analysis. A logistic regression model
was used to examine the effect of some independent variables
on preoperative anxiety level. The method of backward LR
was employed in binary logistic regression. In a binary logis-
tic regression model, VA scores ranging from 1 to 4 were set
to zero, with 169 patients. VA scores ranging from 5 to 10
were set to one, with 183 patients. Ultimately, five variables
including age, sex, ASA, VAS, and ABO blood types were
included in the binary logistic regression model. With ade-
quate sample volume, there is no overfitting relation in the
binary logistic regression model of this survey. The odds ratio
and 95% confidence interval (CI) were used to assess the
power of association. The statistical difference in different
groups and the significant correlation in variables were set
at P < 0:05.

3. Results

3.1. Patient Demographics. Age, sex, BMI, ASA grade, VAS,
operation history, operation type, ABO blood types, smoking
history, hypertension, and diabetes were all recorded as the

baseline before surgery. The number and percentage of these
items were used to describe and measure the patient demo-
graphics in the A, B, AB, and O blood type groups, as shown
in Table 1. Four groups displayed no significant difference in
demographic characters and clinical information.

3.2. VA Score Measurement in the A, B, AB, and O Blood Type
Groups before Surgery. VA scores were used to assess preop-
erative anxiety in the A, B, AB, and O blood type groups.
Then, we analyzed the effect of different blood types on VA
scores. When compared with the A, B, and O blood type
groups, the AB blood type group has the higher VA scores
(median ½25th, 75th� = 6 ½4, 7� of the AB group vs. 4 [3, 6] of
the A group, P < 0:01; 4 [3, 6] of the B group, P < 0:01; and
4 [3, 6] of the O group, P < 0:01), as shown in Figure 1(a).

3.3. HADS-A Score Measurement in the A, B, AB, and O
Blood Type Groups before Surgery. To further identify the
relationship between ABO blood types and preoperative anx-
iety, HADS-A scores were also employed to estimate the level
of anxiety. In comparison to the A, B, and O blood type
groups, the AB blood type group has the higher HADS-A
scores (12 [10, 15] of the AB group vs. 9 [8, 12] of the A
group, P < 0:01; 10 [7, 14] of the B group, P < 0:01; and 10
[8, 12] of the O group, P < 0:01), as shown in Figure 1(b).

Table 1: Demographic characteristics of patients.

Variables Response A (n = 93) B (n = 86) AB (n = 88) O (n = 85)
Age, yr (mean ± SD) 42:12 ± 9:04 44:06 ± 10:22 42:17 ± 9:56 42:65 ± 8:93

Sex
Male 47 (51%) 41 (48%) 44 (50%) 41 (48%)

Female 46 (49%) 45 (52%) 44 (50%) 44 (52%)

BMI (mean ± SD) 24:42 ± 3:34 24:65 ± 4:01 24:77 ± 3:64 25:28 ± 3:48

ASA (%)

I 27 (29%) 23 (27%) 26 (30%) 27 (32%)

II 52 (56%) 48 (56%) 46 (52%) 45 (53%)

III 14 (15%) 15 (17%) 16 (18%) 13 (15%)

Operation history (%)

0 61 (66%) 58 (67%) 55 (63%) 58 (68%)

1 26 (28%) 23 (27%) 26 (29%) 21 (25%)

≥2 6 (6%) 5 (6%) 7 (8%) 6 (7%)

Smoking (%)
Yes 18 (19%) 17 (20%) 19 (22%) 15 (18%)

No 75 (81%) 69 (80%) 69 (78%) 70 (82%)

VAS (%)
1~3 47 (51%) 46 (53%) 49 (56%) 47 (55%)

≥4 46 (49%) 40 (47%) 39 (44%) 38 (45%)

Operation type (%)

Liver 20 (21%) 21 (24%) 18 (20%) 17 (20%)

Gallbladder 13 (14%) 11 (14%) 14 (16%) 9 (11%)

Intestines 60 (65%) 54 (63%) 56 (64%) 59 (69%)

Hypertension (%)
Yes 11 (12%) 15 (17%) 16 (18%) 14 (16%)

No 82 (88%) 71 (83%) 72 (82%) 71 (84%)

Diabetes (%)
Yes 6 (6%) 3 (3%) 5 (6%) 6 (7%)

No 87 (94%) 83 (97%) 83 (94%) 79 (93%)

Note: one-way ANOVA and chi-square test were used to identify the difference among the A, B, AB, and O blood type groups in some variables. BMI = body
mass index; ASA =American Society of Anesthesiologists; VAS = visual analogue scale for pain; SD = standard deviation; yr = year.
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3.4. HADS-D Score Measurement in the A, B, AB, and O
Blood Type Groups before Surgery. To identify the relation-
ship between ABO blood types and preoperative depression,
HADS-D scores were employed to estimate the level of
depression. One-way ANOVA analysis showed no apparent
difference of HADS-D scores in the four groups (9 [8, 14]
of the AB group, 9 [7.5, 13] of the A group, 10.5 [8, 15] of
the B group, and 9 [7, 14] of the O group, with P > 0:05), as
shown in Figure 1(c).

3.5. Bivariate Correlation Analysis of Factors Correlated with
Preoperative VA Scores. To examine ABO blood types related
to preoperative anxiety, bivariate correlation analysis was
employed to assess the relationship between preoperative
VA scores and ABO blood types or other variables. In bivar-
iate correlation analysis, age, sex, BMI, ASA grade, VAS,
operation history, operation type, ABO blood types, smoking

history, hypertension, and diabetes were included. Ulti-
mately, the independent variables with P < 0:1 were age
(correlation coefficient: -0.11, P < 0:05), sex (correlation
coefficient: 0.29, P < 0:01), ASA grade (correlation coeffi-
cient: -0.14, P < 0:05), VAS (correlation coefficient: 0.19,
P < 0:01), and ABO blood types (correlation coefficient:
0.13, P < 0:05), which were correlated with preoperative
VA scores (Table 2).

3.6. Bivariate Correlation Analysis of Factors Correlated with
Preoperative HADS-A Scores. To further examine ABO blood
types related to preoperative anxiety, bivariate correlation
analysis was also used to estimate the relationship between
preoperative HADS-A scores and ABO blood types or other
variables. In bivariate correlation analysis, age, sex, BMI,
ASA grade, VAS, operation history, operation type, ABO
blood types, smoking history, hypertension, and diabetes
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Figure 1: VA (a), HADS-A (b), and HADS-D (c) score measurement in the A, B, AB, and O blood type groups before surgery and bivariate
correlation analysis between preoperative VA scores and HADS-A scores (d). Significant difference, ∗P < 0:05 and ∗∗P < 0:01 vs. the
AB group.
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were also included. Finally, the independent variables with
P < 0:1 were age (correlation coefficient: -0.13, P < 0:05),
sex (correlation coefficient: 0.18, P < 0:01), ASA grade (corre-
lation coefficient: -0.11, P < 0:05), VAS (correlation coeffi-
cient: 0.15, P < 0:01), and ABO blood types (correlation
coefficient: 0.11, P < 0:05), which were correlated with preop-
erative HADS-A scores (Table 2).

3.7. Bivariate Correlation Analysis between Preoperative VA
Scores and HADS-A Scores. After bivariate correlation analy-
sis, both VA scores and HADS-A scores were associated with
age, sex, ASA grade, VAS, and ABO blood types. Thus, in our
study, we assumed that VA scores and HADS-A scores dis-
played consistency in estimating the preoperative anxiety
level. In bivariate correlation analysis, VA scores are linearly
correlated with HADS-A scores (correlation coefficient: 0.67,
P < 0:01). Linear fitting equation is y = 1:24x + 4:65, as
shown in Figure 1(d).

3.8. Logistic Regression Model to Examine the Effect of
Variables on Preoperative Anxiety Level. Considering that
VA scores are linearly correlated with HADS-A scores, only
the VA score was used in the logistic regression model to
determine the effect of independent variables on the preoper-
ative anxiety level. After bivariate correlation analysis, we
confirmed that the independent variables which were related
to preoperative VA scores were age, sex, ASA grade, VAS,
and ABO blood types. First, based on the criteria of VA
scores, we converted measurement data into dichotomous
data. In detail, patients with VA scores lower than 5 were
regarded as having no preoperative anxiety. Patients with
VA scores greater than 4 were regarded as having preopera-
tive anxiety.

In the backward binary logistic regression analysis, the
model with sex, ASA, VAS, and ABO blood types was appar-
ently correlated with VA scores. The Hosmer and Lemeshow
test, with a P value of 0.70, effectively indicated the better
model goodness of fit. The ratio of having preoperative

anxiety was 3.73 (95% CI: 2.32-6.00, P < 0:001) times in
female patients than in male patients; 0.36 (95% CI: 0.21-
0.63, P < 0:001) times in patients with ASA grade II than in
patients with ASA grade I; 0.41 (95% CI: 0.20-0.86, P < 0:05)
times in patients with ASA grade III than in patients with
ASA grade I; 1.25 (95% CI: 1.11-1.41, P < 0:001) times in
patients with higher VAS scores than in patients with lower
VAS scores; and 0.28 (95% CI: 0.16-0.49, P < 0:01) times in
patients with non-AB blood type than in patients with AB
blood type (Table 3).

4. Discussion

At present, few investigations depicted the potential relation-
ship between ABO blood types and preoperative anxiety,
after literature retrieval. This observational study was the first

Table 2: Bivariate analysis of factors correlated with VA scores and HADS-A scores.

Independent variables
Dependent variables

VA scores HADS-A scores
Correlation coefficient P value Correlation coefficient P value

Age -0.11 0.034∗ -0.13 0.019∗

Sex 0.29 <0.001∗ 0.18 <0.001∗

BMI 0.020 0.70 0.01 0.86

ASA -0.14 0.011∗ -0.11 0.035∗

Operation history 0.033 0.53 0.052 0.33

Smoking 0.015 0.78 0.0091 0.87

VAS 0.19 <0.001∗ 0.15 0.006∗

Operation type 0.002 0.97 0.027 0.62

Hypertension 0.024 0.65 -0.0050 0.93

Diabetes 0.066 0.22 0.041 0.44

Blood types 0.13 0.012∗ 0.11 0.032∗

Note: Spearman’s correlation analysis and Pearson’s correlation analysis used in bivariate analysis. Significant difference between independent variables and
dependent variables, ∗P < 0:1 (n = 352). BMI = body mass index; ASA =American Society of Anesthesiologists; VAS = visual analogue scale for pain.

Table 3: Binary logistic regression analysis of factors correlated
with VA scores.

Variables Response Odds ratio (95% CI) P value

Age 1.00 (0.97-1.02) 0.71

Sex
Male 1

Female 3.73 (2.32-6.00) <0.001∗

ASA

I 1

II 0.36 (0.21-0.63) <0.001∗

III 0.41 (0.20-0.86) 0.019∗

VAS 1.25 (1.11-1.41) <0.001∗

Blood types
AB 1

A/B/O 0.28 (0.16-0.49) 0.001∗

Note: backward LR was used in binary logistic regression analysis of factors
correlated with VA scores. In the binary logistic regression model, VA scores
ranging from 1 to 4 were set at zero, with 169 patients. VA scores ranging
from 5 to 10 were set at one, with 183 patients. Significant difference,
∗P < 0:05 (n = 352). ASA =American Society of Anesthesiologists;
VAS = visual analogue scale for pain.
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one to report the relationship between ABO blood type
groups and preoperative anxiety quantified by VA scores
and HADS-A scores. With enough sample size of 352
patients, our work provided strong evidence that ABO blood
type groups are associated with preoperative anxiety, from
a variety of statistical methods. The major results of this
study are as follows. First, the difference in ABO blood
type correlates with the preoperative anxiety level. Specifi-
cally, AB blood type patients undergoing elective surgery
are susceptible to preoperative anxiety and AB blood type
is the risk factor for preoperative anxiety. Second, in our
study, VA scores are linearly interrelated with HADS-A
scores. Third, sex, ASA grade, VAS, and ABO blood types
are identified as the factors which were correlated with
preoperative anxiety.

ABO blood types, as the indirective indicator of genetics,
were identified to have a critical role in mediating numerous
medical conditions, including tumors, immune diseases, car-
diovascular diseases, endocrine diseases, infectious diseases,
and mental disorders [31–37]. From aspects of affective dis-
order, previous studies of psychiatric diagnoses found that
blood group O was significantly associated with involutional
melancholia [38]. In the study of 108 normal volunteers, the
results indicated the correlation between O blood type and
depression [39]. A current trial of 8842 pregnant women
reported that, in comparison to those with blood type B,
patients with blood type O, A, or AB had a higher odds ratio
of postpartum depression [36]. Additionally, past surveys
established that mental anxiety with cardiovascular risk has
also associated with ABO blood type [40]. Hence, ABO blood
types play the essential role in affective disorders. Similarly,
in our study, we also proved the effect of ABO blood type
on affective disorders (preoperative anxiety) from multiple
aspects. When exposed to a preoperative stressor, patients
with blood group AB displayed their vulnerability and fragil-
ity. After summarizing the above evidence, different ABO
phenotypes inherit the genetic characteristics in affective dis-
order from the ancestors and display specific performances.

In the realm of psychiatric disorder, numerous studies
have reported that anxiety disorder is heritable and familial
to some extent. Currently, the gene-environment interaction
is identified as the determinant of anxiety and anxiety disor-
ders [15, 41, 42]. DNA variations including single-nucleotide
variants (SNVs or SNPs) are widely used in the association
analysis of psychiatric genetics [43, 44]. Genome-wide asso-
ciation studies (GWAS) of military veterans illustrated the
genome-wide significant association between SNPs of
rs8042149 in the RORA (retinoid-related orphan receptor
gene) and PTSD (posttraumatic anxiety disorder) [45]. In
an imaging genetic study, some genes were related with the
amygdala activation elicited by anxiety or anxiety-related
stimulation, such as SLC6A4 (solute carrier family 6 member
4), BDNF (brain-derived neurotrophic factor) val66met,
MAOA (monoamine oxidase A), and COMT (catechol-O-
methyltransferase) val158met [46]. Different ABO blood
types are considered the genetic polymorphism among indi-
viduals, to some degree. According to the theory of the gene-
environment interaction, in our study, we provided the evi-
dence that ABO blood groups correlate with preoperative

anxiety and the AB blood group is the functional “gene vari-
ant” associated with high reactivity in preoperative anxiety.
Notably, ABO blood group antigens are catalyzed via glyco-
syltransferases including GTA (alpha 1-3-N-acetylgalactosa-
minyltransferase) and GTB (alpha 1-3-galactosyltransferase)
[47]. Thus, different ABO blood types show different
activities of glycosyltransferases. Glycosyltransferases were
reported in significant repair and regeneration in nerve
injury, via glycosylation of glycoproteins in Schwann cells
[48, 49]. Moreover, glycosyltransferases are also involved
in neuroinflammatory response [50]. Meanwhile, neuroin-
flammatory plays the critical role in inducing the anxiety
disorder [51]. From the aspect of neuroinflammatory and
nerve myelination, it can be hypothesized that the effect
of glycosyltransferases on the synthesis of antigens of
ABO blood groups contributes to various preoperative anx-
iety patterns. In addition, the difference of blood type in
preoperative hormone levels and pain in a certain blood
group [52, 53] could indicate plausible and underlying
physiopathologic reasons for the correlation between ABO
blood type and preoperative anxiety.

Merits of this study are described as follows. First, both
VA scores and HADS scores were utilized to examine the
preoperative anxiety level, which can effectively reduce mea-
surement bias in preoperative anxiety assessment. Second,
before binary logistic regression analysis of independent var-
iables related to preoperative anxiety, bivariate correlation
analysis was harnessed to eliminate unrelated variables and
increase the accuracy and efficiency of logistic regression
analysis. Third, in logistic regression analysis and bivariate
correlation analysis, ABO blood types were all proved to
apparent association with preoperative anxiety level, which
offers strong evidence for our primary rationale. MCID
(minimal clinically important difference), as the indispens-
able index, along with a P value, is used to describe the clin-
ical significance of differences in studies. According to a
previous study, there was a 1.5 MCID [54]. MCID values
between the AB blood type group and other groups were all
greater than 1.5, which strongly suggest that this study has
the value of guiding the management of perioperative
anxiety.

However, this study also has some limitations. Firstly,
blood types are mainly classified into the A1 and A2
groups. This investigation failed to explore the relationship
between subtypes of ABO blood type with preoperative
anxiety. Moreover, Rh (Rhesus) blood types are also
another indispensable blood-group system in transfusion.
Our work still did not describe the potential role of Rh
blood type in preoperative anxiety. In this study, we
merely record 3 patients with Rh-negative blood type. In
a word, in a future work, a large sample size should be
supplemented to identify the role of ABO blood type sub-
type and Rh blood types in preoperative anxiety response
and depression disorder.

5. Conclusions

Differences in ABO blood types were found in preoperative
anxiety (VA scores and HADS scores), and the AB group
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displayed a high preoperative anxiety level. ABO blood types,
sex, ASA grade, and VAS were associated with preoperative
anxiety in patients undergoing elective surgery.
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