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Abstract 

Background and objectives: The prevalence of anxiety disorders is increasing in the world. Studies revealed that 
generalized anxiety disorder may lead to change in circulating catecholamine levels. Thus, the changes of catecholamine 
metabolite like urinary vanillylmandelic acid may increase the future risk of thrombotic diseases in patients with 
generalized anxiety disorder (GAD). The aim of this present study is to evaluate urinary vanillylmandelic acid (VMA) 
levels in patients with generalized anxiety disorder. 

Materials and methods: A cross-sectional study was performed in the Department of Physiology, Dhaka Medical 
College, Dhaka from July 2019 to June 2020.After obtaining ethical clearance, a total 144 individuals were selected based 
on inclusion and exclusion criteria with age ranging from 18-50 years. Group A was study group selected from Out 
Patient Department of Psychiatry of Dhaka Medical College Hospital, Dhaka diagnosed by the experienced psychiatrist. 
Group B was control group who were apparently healthy adults selected from different area of Dhaka city. The subjects 
were interviewed and detailed history regarding personal, family, medical and drug history were taken. Prior to sample 
collection, informed written consent was taken from the participants. Urinary vanillylmandelic acid levels were 
measured in the Department of Endocrinology, BIRDEM General Hospital, Dhaka. 

Statistical analysis: For statistical analysis, Unpaired Student’s ‘t’ test was considered using SPSS 25.0 version. 

Results: Urinary vanillylmandelic acid of generalized anxiety disorder patients was significantly higher (p< 0.001) than 
control group. 

Conclusion: It can be concluded that generalized anxiety disorder patients may have more chance of thrombotic 
diseases due to significantly higher urinary vanillylmandelic acid (VMA) levels than healthy adults.  
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1. Introduction 

Now-a-days mental disorders are major public health problem in the world. Mental disorders are increasing in the 
developed countries as well as in developing countries and the prevalence rate is about 50%. Among mental disorders 
the prevalence of anxiety disorder is common [1]. The prevalence of mental disorders is also high in Bangladesh. So 
psychiatric morbidity is a significant public health problem in Bangladesh [2]. Anxiety and stress stimulate blood 
catecholamine release and increase platelet activity and thus may play an important role in cardiovascular diseases 
such as myocardial infarction, ischemic heart disease, congestive heart failure, coronary artery disease, unstable angina 
etc [3]. 

Generalized anxiety disorder (GAD) is characterized by persistent and chronic worry that lasts for at least 6 months. It 
occurs most commonly in up to 21% of adults in their lifetime [4]. It can occur during stressful life circumstances such 
as family, financial, health, exam, future related problems etc. It has harmful effects on health. It aggravates physical 
diseases especially cardiovascular and cerebrovascular diseases [5].  

Stressful life events and anxiety usually increase circulating blood catecholamine levels. Increased catecholamines are 
potent stimuli for platelets. They can activate platelet directly. Increased sympathetic activity causes excess secretion 
of catecholamines that can stimulate platelets via α-2 adrenoceptors. Then the shape of platelet is changed from discoid 
to spherical and mean platelet volume values are also changed. Large platelets have greater thrombotic capability than 
small platelets [6,7]. Vizioli et al. (2009) also performed a study and found that anxiety cause increased sympathetic 
activity and thus cause higher mean platelet volume [8]. Thus, increased mean platelet volume is closely related with 
various cardiovascular diseases [9]. 

24-hour urinary vanillylmandelic acid is a metabolite of catecholamine. It is a marker of sympathetic activity. The half 
life of catecholamine is approximately 1-2 minutes. So, catecholamines are rapidly cleared off from circulation. Thus, 
we can measure catecholamine levels easily by 24-hour urinary vanillylmandelic acid levels [10].  

Different researchers of various country performed studies to assess urinary vanillylmandelic acid levels in generalized 
anxiety disorder patients. A study among 14 generalized anxiety disorder patients revealed that plasma levels of 
catecholamines and their metabolites vanillylmandelic acid levels were significantly increased in generalized anxiety 
disorder patients compared to healthy controls [10]. Another study over 45 generalized anxiety disorder patients 
showed that increased urinary levels of vanillylmandelic acid were associated with severity of anxiety symptoms in 
generalized anxiety disorder patients [12]. Wingenfeid et al. (2015), Zhang et al. (2014), Hughes et al. (2004) also found 
similar observations [13,14,15]. 

On the other hand, some researchers found no significant difference of urinary vanillylmandelic acid levels between 
generalized anxiety disorder patients and healthy subjects [16,17]. 

The present study was undertaken to evaluate urinary vanillylmandelic acid levels in generalized anxiety disorder 
patients and bring more awareness to prevent thrombotic diseases related morbidity. 

2. Material and methods 

2.1. Study population and sample size 

This prospective type of analytical cross-sectional study was carried out in the Department of Physiology, Dhaka Medical 
College Hospital, Dhaka from July 2019 to June 2020. A total of 144 subjects, among them 72 newly diagnosed 
generalized anxiety disorder patients without previous history of drug intake by an experienced psychiatrist and 72 
healthy individuals, aged ranging from 18-50 years were selected for this study. 

2.2. Grouping of the subjects 

 Total 144 subjects divided into two groups. 

Group A (study group): consisted of 72 newly diagnosed generalized anxiety disorder patients diagnosed according to 
the fifth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-5) by an experienced psychiatrist. 
These patients had no previous history of anti-psychotic drug intake. 

Group B (control group): consisted of 72 healthy individuals. 
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2.3. Procedure methodology  

After selection of the subjects, the nature, purpose and benefit of the study were explained to each subject in details. 
They were encouraged for voluntary participation. They were allowed to withdraw from the study whenever they feel 
like. Informed written consent was taken from the participants. The research work was carried out after obtaining 
ethical clearance from concerned departments, Research Review Committee and Ethical Review Committee of Dhaka 
Medical College, Dhaka. Study subjects and controls who were interested to take part in the study were requested to 
attend the Department of Physiology, Dhaka Medical College, Dhaka. Before taking sample, detailed personal, family, 
drug and medical history were taken. Anthropometric measurement of the study subjects and controls was done and 
blood pressure was measured. All the information’s were recorded in a prefixed data collection form. The eligible 
subjects were advised to give sample. Total 144 subjects among them 72 newly diagnosed generalized anxiety disorder 
patients and 72 healthy subjects were selected for this study. Then both study subjects and controls were brought to 
the Department of Physiology, Dhaka Medical College Hospital, Dhaka and told to collect 24-hours urine from 6 am to 6 
am in a 3-liter container. Then 3 ml test tube was used to collect urine for urinary vanillylmandelic acid test and send 
to Department of Endocrinology, BIRDEM General Hospital, Dhaka. Urinary vanillylmandelic acid test was done by 
ELISA method. 

2.4. Statistical analysis  

The parameter was expressed as mean ± SD (standard deviation). Unpaired Student’s ‘t’ test was performed to compare 
between two groups. The p value < 0.05 was accepted as level of significance. Statistical analysis was performed by using 
a computer based statistical program SPSS (Statistical package for social science) version 25.0. 

3. Results and discussion 

The mean (±SD) urinary vanillylmandelic acid was 15.39±1.59 mg/day in study group and 7.16±0.63 mg/day in control 
group. The mean (±SD) urinary vanillylmandelic acid was higher in study group than control group which was 
statistically significant (p value= 0.001).  

Table-I Urinary vanillylmandelic acid levels in both groups (N=144) 

Parameter  Group A 

 (n1=72) 

 Group B 

 (n2=72) 

 p value 

Urinary vanillylmandelic acid (VMA) (mg/day) 15.39±1.59  7.16±0.63   0.001* 

Data were expressed as mean ± SD; Unpaired Student’s ‘t’ test was performed to compare between two groups; *significant 
N: Total number of subjects; n1: Number of subjects in group A; n2: Number of subjects in group B; Group A (Study group): Generalized Anxiety 

Patients; Group B (Control group): Heathy Subjects 
 
 

 

Figure 1 Mean urinary vanillylmandelic acid (mg/day) of the subjects in both groups (N=144).N: Total number of 
subjects; Group A: Generalized anxiety disorder patients; Group B: Healthy subjects 
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4. Discussion 

The current study was undertaken to assess the urinary vanillylmandelic acid levels in generalized anxiety disorder 
patients. For this reason, a total 144 subjects age ranging from 18 to 50 years included in this study on the basis of 
inclusion and exclusion criteria. Among them, 72 newly diagnosed generalized anxiety disorder patients were selected 
as study group and 72 healthy subjects were selected as control group.  

In the present study, table I and figure-1 show that the mean urinary vanillylmandelic acid levels of the study group 
were slightly raised from the upper limit of normal range and control groups were within normal range. The mean 
urinary vanillylmandelic acid level was significantly higher in study group than controls. Almost similar types of results 
were observed by different researchers [12,13]. In general, epinephrine from adrenal medulla is the hallmark of acute 
stress and anxiety which is accompanied by release of noradrenaline. A possible explanation for this is the over 
activation of noradrenaline receptors in amygdala, hippocampus, hypothalamus. striatum and prefrontal cortex. So, 
more noradrenaline can bind with receptors and gives the symptoms of anxiety. As platelets contain α-2, β-2 receptors 
same as brain they are called mirror of brain function. When noradrenaline binds with receptors in brain they also bind 
with platelet α-2 receptor. Thus, platelets are stimulated and become more active. So, there is increased chance of 
thrombosis [13,14]. 

On the other hand, Osuch et al. (2009) found lower urinary catecholamine excretion in anxiety disorder than healthy 
controls which was statistically significant [16]. Videlock et al. (2008) observed similar level of urinary vanillylmandelic 
acid in anxiety disorder and healthy adults. This disagreement was due to down regulation of the catecholamine 
receptors in the central nervous system as well as in platelets. They also explained that impairment of baroreceptor 
reflex occurred under anxiety and stress. This could reduce inhibitory effect of vagus nerve on sympathetic system 
activity. This might be the cause of contrary in findings [17].  

This present study had some limitations, Samples were taken purposively so that there may be chance of bias which can 
influence the results. More investigations like inflammatory markers (IL-1,6, TNF) and serotonin levels could not be 
measured due to financial constraints, time and lack of availability.  

5. Conclusion 

After analyzing the results of the study, it can be concluded that patients with generalized anxiety disorder may have 
more future risk of thrombosis due to significantly higher level of urinary vanillylmandelic acid than healthy adults. 
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