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Abstract: The present study aimed to examine the association of trait anxiety and social desirability (SOD) with 
granulocyte (GRA) and lymphocyte (LYM) counts in healthy adults. Subjects were 23 (9 males and 14 females) eligible 
adults. Trait anxiety and SOD were assessed using the Anxiety and Lie Scores of the Manifest Anxiety Scale (MAS), 
respectively. White blood cells were counted by flow cytometry. Data were analyzed by logistic regression analyses. The 
results showed that the odds ratio (OR) of MAS score was significant for prediction of GRA count (OR: 1.399, p=0.032) 
and also for neutrophil (NEU) count (OR: 1.381, p=0.040). The OR of Lie Scale scores was significant for LYM count 
(OR: 0.165, p=0.036) and also for GRA count (OR: 1.879, p=0.048). The present study suggests that healthy subjects with 
higher trait anxiety have a higher GRA count. 
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INTRODUCTION 

 Anxiety is usually accompanied by increased 
sympathetic nervous system activity [1, 2]. This 
psychological state consists of state anxiety and trait anxiety, 
with the former occurring in response to specific stresses, 
and the latter occurring as a personal characteristic. Both 
types of anxiety are strongly correlated with one another. 
Trait anxiety can be assessed by Manifest Anxiety Scale 
(MAS), which comprises the Lie Scale to assess the 
reliability of an individual’s responses [3, 4]. The Lie Scale 
is also used to evaluate an individual’s attitudes related to 
showing off. Social desirability (SOD) is one of the attitudes 
that reflect perceived social norms and values [5, 6] and can 
easily cause either state and/or trait anxiety under stressful 
situations [7]. 

 High anxiety is a possible risk factor for various diseases 
[8, 9], including coronary heart disease, in which an 
imbalance of the autonomic nervous system plays an 
important role [10]. Recently, Abo et al. reported that the 
autonomic nervous system regulates the production of both 
lymphocytes and granulocytes. They found that high 
sympathetic activity increased granulocyte (GRA) count, and 
high parasympathetic activity increased lymphocyte (LYM) 
count [11, 12]. GRAs are a type of white blood cell, and 
include neutrophils (NEUs), eosinophils (EOSs) and 
basophils (BASs). GRAs, particularly NEUs, ingest bacteria 
by phagocytosis and then release enzymes to destroy them. 
LYMs are also a type of white blood cell, and they play an 
important role in defending the host from both tumors and  
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virally infected cells. Increases in GRA count are usually 
observed in suppurative diseases, while increases in LYM 
count are seen in viral infections or immunological diseases. 

 The present study aimed to examine the association of 
trait anxiety and SOD with GRA and LYM counts in healthy 
adults using the MAS and Lie Scale. 

METHODS 

Subjects 

 In the present study, we recruited 25 adults (11 males and 
14 females). Two male subjects were excluded: one subject 
(age, 42 years) could not understand the questions in the 
Japanese version of Manifest Anxiety Scale (MAS), as 
Japanese was not his native language; the other (age, 43 
years) reported that he was ill on the day of blood testing. 
Thus, subjects were 23 (9 males and 14 females) eligible 
adults. The ethics committee of the Niigata University 
School of Medicine approved the study and all subjects 
provided written informed consent. 

Measurement of Trait Anxiety and SOD 

 We used a Japanese version of MAS that consists of 50 
items for assessing trait anxiety and 15 items for the Lie 
Scale [3]. The Lie Scale contains several items to assess the 
status recognized as desirable, but impracticable as follows: 
‘I do not dislike anyone’ or ‘I never laugh at another 
person’s bad joke’. Subjects responded using a 2-point 
Likert scale (‘yes’ or ‘no’). Trait anxiety score theoretically 
ranges from 0 to 50 points, with higher scores indicating 
higher levels of trait anxiety. Scores for Lie Scale 
theoretically range from 0 to 15 points, with higher scores 
indicating stronger levels of SOD. 
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Blood Testing 

 Twenty milliliters of blood were taken from the 
antecubital vein of the forearm [13, 14]. White blood cells 
were counted by flow cytometry. As white blood cell counts 
are significantly correlated with food, time, posture and 
weather conditions, particularly atmospheric pressure (ATM) 
[15], blood was taken in the morning between 10:00 and 
11:00 a.m. Participants were instructed not to consume any 
breakfast, alcohol, coffee or tea before testing. An air 
conditioner was used to maintain room temperature and 
humidity at constant levels. Blood testing was performed on 
a subject-by-subject basis within a week following 
completion of the MAS. 

Statistical Analyses 

 Data are presented as means ± standard deviation. 
Pearson’s correlation analysis was performed to determine 
univariate associations among six parameters: gender, age, 
BMI, MAS score, Lie score, and ATM. For multivariate 
analyses, two logistic regression models were obtained. For 
dependent variables, 1 and 2 were assigned to high and low 
counts for each type of white blood cell, respectively. In 
addition, 1 and 2 were assigned to male and female, 
respectively. Results were considered statistically significant 
when p < 0.05. The software package SPSS (SPSS Japan 
Inc., Tokyo, Japan) was used for statistical analysis. 

 

RESULTS 

 Mean age of the subjects was 23.04 ± 8.29 years, with a 
range of 18 to 50 years (Table 1). The mean ATM on the 
days of blood sampling was 1013.05 ± 3.37 hPa. 

Table 1. Baseline Characteristics of Subjects and Weather 

Conditions (N = 23) 

 

 Mean ±SD MIN MAX 

Demographic Parameters 

Age (years) 23.04±8.29 18 50 

Height (cm) 164.22±8.29 149 185 

Weight (kg) 56.48±8.91 40 73 

BMI (kg/m2) 20.85±2.22 16.44 24.61 

Weather Parameter 

ATM (hPa) 1013.05±3.36 1007.30 1020.00 

Psychological Parameters 

MAS score (points) 17.74±4.96 7 26 

Lie score (points) 4.43±1.97 0 8 

SD: standard deviation, MIN: minimum, MAX: maximum, BMI: body mass index, 
ATM: atmospheric pressure, and MAS: manifest anxiety scale. 

 

 On univariate analyses, the following significant 
differences were observed: LYM count between the high and 

 

Fig. (1). Mean count of lymphocytes (LYM), granulocytes (GRA) and its components, i.e., neutrophils (NEU), eosinophils (EOS) and 
basophils (BAS), and monocytes (MON). SOD: social desirability, ATM: atmospheric pressure. *: p<0.05. 
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low SOD groups; GRA count between high and low anxiety 
groups and also between high and low SOD groups; and 
NUE count between high and low anxiety groups (Fig. 1). 
No significant correlations were observed among the six 
parameters (data not shown). In addition, no significant 
correlations were observed between the MAS scores and Lie 
scores. Logistic regression analyses showed that odds ratio 
(OR) of MAS score was significant for the prediction of 
GRA count (OR: 1.399, p = 0.032) and also for NEU count 
(OR: 1.381, p = 0.040) (Table 2). OR of the Lie Scale score 
was significant for LYM count (OR: 0.165, p= 0.036) and 
also for GRA count (OR: 1.879, p = 0.048). However, ORs 
for gender, age, BMI and ATM were not significant for any 
LEU parameters. 

DISCUSSION 

 We examined the associations of trait anxiety and SOD 
with white blood cell parameters and found that anxiety level 
was positively associated with GRA and NEU counts, 
respectively, but not with LYM count. SOD levels were also 
associated positively with GRA count and negatively with 
LYM count. Gender, age, BMI, ATM, MAS score and Lie 
Scale score were not significantly associated with any of the 
white blood cell parameters. The most significant finding in 
the present study was that trait anxiety was positively 
associated with GRA and NEU counts. This result is not 
necessarily compatible with the existing data that trait 
anxiety is not obviously associated with GRA count [14, 16-
18]. 

 High GRA count represents suppurative diseases [17, 
18], and high LYM count represents viral infection or 
immunological diseases [11, 14, 16-19]. Therefore, the 
results show that both trait anxiety and SOD are possible risk 
factors in various diseases. Numerous epidemiological 
studies have shown that persons with type A behavior 
patterns exhibiting aggressive and competitive characteristics 
are accompanied by high sympathetic nervous activity and in 
turn tend to have coronary heart disease [1, 20]. Other 
studies have shown that higher SOD stimulates the 
sympathetic nervous system under high-stress conditions 
[21]. Therefore, it may be concluded that trait anxiety and 
SOD are possible risk factors for coronary heart disease [3, 
7]. 

 Limitations of the present study include the small number 
of subjects. The results must therefore be confirmed in a 
future study with more subjects. Autonomic nervous system 
function is readily influenced by several factors. Although, 
in the present study, confounding factors such as BMI and  

ATM were statistically controlled, and blood sampling was 
performed at a fixed time, temperature, and humidity, other 
factors such as alcohol intake, habitual smoking, and 
exercise should be considered in a future study. 

 The results of this study suggest that healthy subjects 
with higher trait anxiety have higher GRA count. 
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