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ABSTRACT:   

Objectives: To study the relationship between anxiety traits and blood pressure in childrens of hypertensives and controls.  

Materials and Methods:  20 male and 20 female childrens of hypertensives were tested against 20 children of normotensives 

using cold pressor test. Anxiety traits was also tested using Taylor's manifest anxiety questionnaire.  

Results: Basal  blood pressure in controls versus children of hypertensives  (P<0.01). Cold pressor test  in children of 

hypertensives versus controls (P<0.0001). Female controls versus childrens of hypertensives (P<0.001). Anxiety scores  in male 

children of hypertensives  versus controls (P<0.001) and in female children of hypertensives versus  controls   (P<0.001).  

Conclusion: The basal blood pressure recordings, rise of mean blood pressure after cold pressor test and the  higher anxiety traits 

was higher in children of hypertensives showing a predilection for developing hypertension. 
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INTRODUCTION: 

The sensation of anxiety  is characterized by a diffuse, unpleasant, vague sense of apprehension, often accompanied 

by symptoms like headache, sweating, palpitations, tightness in the chest and mild stomach discomfort 
1
. Walter 

Cannon was the first to explain the association between behavioral and physiological signs of fear with the adrenal 

release of norepinephrine 
2
. 

The James Lange theory states that subjective anxiety is a response of peripheral phenomenon
3
.  Anxiety can be 

temporary or sustained, physiologic or pathologic. Acute anxiety, as a normal physiological and emotional response 

to conflict situation occurring during life can undoubtedly alter autonomic nervous system
4
. Anxiety is considered as 

a normal defence mechanism, designed to enable an individual to respond to whatever emotional or stressful 

influence which may have evoked the response. But, however such alterations of autonomic nervous mechanism are 

temporary and confined to the duration of stress situation. Several factors contribute to the development of 

hypertension. Parental hypertension is a factor which has been shown to be associated with increased risk of 

hypertension. High cardiovascular responses to stress in normotensives may indicate a greater risk of developing 

hypertension
5
. The purpose of the present study is to compare anxiety traits and cardiovascular reactivity in children 

of normotensives and offsprings of hypertensives. Another aspect of this study is to find an association between 
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parental hypertension and cardiovascular reactivity in children of normotensives and hypertensives based on the 

autonomic function tests.  

MATERIALS AND METHODS: 

20 volunteers who were children of normotensives and 20 offsprings of hypertensives of   both sexes were tested.( 

total of 40 male and female subjects ) Basal blood pressure and heart rates after  the subjects remained seated for 

5mins were recorded in the sitting position prior to the test. Two recordings of blood pressure and heart rates were 

taken and the lower values of two recordings was taken as basal value. Bucket with ice and water, thermometer to 

adjust the temperature to 6 degree Celsius, stop watch, stethoscope and sphygmomanometer were used. The subjects 

were asked to immerse their non-dominant hand in ice water up to the elbow, with a temperature of 6 degree 

Celsius. Blood pressures and heart rate were measured at the end of 90 seconds.  Anxiety traits were measured by 

giving anxiety scale originally constructed by Taylor in 1951.The scale was developed from Minnesota Multiphasic 

Personality Inventory and underwent some modifications. A manifest anxiety scale consisting of items drawn from 

MMPI judged by clinicians to be indicative of manifest anxiety, was used in this study. The scale is in the form of 

38 discriminating statements. Volunteers were asked to answer all the statements either as true or false. Scores were 

calculated only for the statements indicative of manifest anxiety with one point each, out of 38 statements present in 

the scale. Variables were tabulated and analyzed by paired student t test using SPSS 20. 

RESULTS:  

Cold pressor test was done on 20male and 20 female volunteers. The rise of systolic blood pressure after immersion 

of hand in iced water was measured at the end of 90 seconds. The elevation of heart rate was also recorded 

simultaneously at the end of 90 seconds. The data obtained from controls and study group were compared using 

paired students t test.  

Basal blood pressure: The 20 children of normotensives recorded the following blood pressure values –Males, mean 

basal systolic blood pressure of 118±11.2mm Hg and diastolic blood pressure of 79.4±8.13mmHg, females, mean 

basal systolic blood pressure of 107.9mmHg and diastolic blood pressure of 74.3±7.49mmHg and the offsprings of 

hypertensives showed the following- males had a mean basal systolic blood pressure of 129±12.01mmHg and 

diastolic blood pressure of 80.1±7.06mmHg.The basal systolic pressure was higher in the offsprings of 

hypertensives (p<0.01).(Table.1 and graph.1) Females offsprings of hypertensives  had a mean basal systolic blood 

pressure of 117±13.77mmHg and diastolic blood pressure of 75.4±8.13mmHg higher than normotensives (p<0.05) 

(Table II and graph II). 

Systolic blood pressure at the end of 90 seconds: 

The mean systolic blood pressure recorded after immersion of hand in iced water was ,in males-134.1±9.9mmHg 

and females 120.9± 8.06mmHg.The recordings in offsprings of hypertensives were in males 147.3±12.69mmHg and 

females were 140.5±11.18mmHg.There was significant difference in the offsprings of hypertensives (p<0.001). 

Testing for reproducibility: 

After a gap of 3 days, the same group took the test again .Immersion of hand in iced water for 90 seconds showed 

consistently high systolic blood pressure in male and female offsprings of hypertensives. 
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Table 1: Comparison of variation in blood pressure before and during cold pressor test in controls and offsprings of 

hypertensives. 

Subjects & 

number 

 

Mean basal blood pressure ±Standard deviation Rise of mean blood pressure 

at the end of 

90seconds±Standard 

deviation. 

 Systolic  

(mmHg) 

Statistical 

significance 

Diastolic  

(mmHg) 

Statistical 

significance 

Systolic 

(mmHg)  

Statistical 

significance 

Male 

controls 

n=20 

118.2±11.2  79.4±8.13  134.1±9.9  

Male 

offsprings 

n=20 

129±12.01 p<0.01 80.1±7.06 NS 147.3±12.69 p<0.001 

Female 

controls 

n=20 

107.9±11.62  74.3±7.49  120.9±8.06  

Female 

offsprings 

n=20 

117.7±13.77 p<0.05 75.4±8.13 NS 140.5±11.18 p<0.001 

Statistical significance using paired students t test 

n- number of volunteers 

NS-not statistically significant 

Graph I: Comparison of blood pressures before and during the cold pressor test between male controls and 

offsprings of hypertensive. 

 

 

Significance using paired students t test                     **-statistical significance, ɺ-standard deviation 
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Graph II: Comparison of blood pressures before and during the cold pressor test between female controls and 

offsprings of hypertensive. 

 

Significance using paired students t test               **-statistical significance, ɺ-standard deviation 

The basal heart rates and at the end of 90seconds were also compared between controls and offsprings of 

hypertensives. Table II shows the values obtained. 

 

Table II-Comparison of heart rates before and during the cold pressor test between controls and offsprings of 

hypertensives 

Subjects (n=20 in each) Basal heart rate Heart rate at the end of 

90seconds 

Statistical significance 

Male controls 80.85±7.71 116.8±18.26  

Male offsprings 84.25±10.09 120.5±15.57 NS 

Female controls 83.25±3.95 120±20.52  

Female offsprings 85.6±6.55 122.85±15.98 NS 

NS-not statistically significant 

Anxiety scores: 

The anxiety scores were assessed using the Taylor’s manifest anxiety scale. The scale consists of 38 questionnaires. 

It was distributed to 20 male and 20 female volunteers. Each was awarded one mark .The scores of controls and 

offsprings of hypertensives were compared using the unpaired t test. The mean anxiety score was higher in 

offsprings of hypertensives (Table III). 

Table III-Anxiety scores obtained from Taylor’s manifest anxiety scale. 

Subjects  Anxietyscore±Standard deviation Statistical significance 

Male controls(n=30) 13.4±4.26  

Male offsprings(n=30) 17.56±4.08 P<0.001 

Female controls (n=30) 12.3±4.68  

Female offsprings(n=30) 18.7±3.43 P<0.001 

n-number of volunteers 

Statistical significance using unpaired students t test 
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DISCUSSION: 

Parental hypertension is a factor which has been shown to be associated with increased risk of hypertension
6
. In the 

present study it was found that the mean basal systolic blood pressure in male and female offsprings of 

hypertensives was statistically higher compared to children of hypertensives. These findings are consistent with the 

previous work done by 
(7, 8)

 is higher basal pressure can be attributed to inherited enhanced sympathetic activity in 

the former group of volunteers. The cold pressor test has been used to study the integrity of nervous system. In the 

present study, it was found that the male and female offsprings of hypertensives after immersion in iced water, 

showed a higher rise of mean systolic blood pressures at the end of 90 seconds which was statistically significant. 

This can be due to   enhanced β adrenergic activity 
(9, 10, 11)

. Stress and anxiety are closely related. In general people 

who react more to stress have a higher sympathetic activity. This seems to be true in the male offsprings of 

hypertensives, who showed a higher mean anxiety scores (17.56) as compared to children of normotensives (13.4). 

A family history of essential hypertension increases the likelihood that a subject will respond to psychological 

stressor with a cardiovascular stress response pattern 
12

.  

It has been suggested that frequent psychogenic rises in blood pressure may culminate in fixed hypertension. 

Repeated increases in arterial pressure would lead to structural adaptation (hypertrophy) of the arterioles, which in 

turn would amplify the vasocontrictive effects of even normal traffic or circulating neurotransmitters.  

Since the incidence of hypertension has been repeatedly shown to be great among offspring of hypertensive parents, 

the findings in this study suggest that excessive sympathetic reactivity as measured by the cold pressor test in the 

offsprings of hypertensives, in both sexes, may over a period of time lead to the development of hypertension. It has 

been suggested that frequent psychogenic rises in blood pressure may culminate in hypertension. The 

corticohypothalmic "defense reaction" not only may be activated by manifest threats but is also said to occur 

whenever "alertness" is raised. Repeated increases in arterial pressures would lead to structural adaptation 

(hypertrophy) of the arterioles, which in turn would lead to amplify the vasoconstrictive effects of  circulating 

neurotransmitters.. Though this hypothesis is strong, there is no evidence that psychogenic stimuli, result in chronic 

hypertension. These stimuli are difficult to quantitate and nerve traffic cannot yet be measured directly in man. The 

higher anxiety traits manifested by both the male and female offsprings of hypertensives, also suggest that they may 

develop hypertension
 (13, 14, 15)

. 

CONCLUSION: 

Thus, this study suggests the genetic factors do play a role in the etiology of hypertension. Normotensive young 

adults of hypertensive parents who show above average cardiovascular responses to stress, have a tendency to 

develop hypertension. Confirmation of this hypothesis would require prospective studies over several decades. In 

the offsprings of hypertensives who are showing a tendency towards developing hypertension, non-pharmacological 

interventions like changes in life style, yoga, exercise and meditation may go a long way in preventing these 

individuals from developing hypertension at a later stage.  
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