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ABSTRACT

Background: The majority of research surrounding hypertension has primarily focused on older demographics. Often, the younger
population is overlooked, as it is generally perceived to be ata reduced risk for developing the condition. Nevertheless, earlier studies tend
to concentrate more on the psychological factors influencing hypertension rather than on pre-hypertension.

Objectives: This study seeks to explore the connection between depression and blood pressure among young adults.

Methods: This is a cross-sectional study utilizing a questionnaire (DAAS-21). Blood pressure was assessed through an indirect method

using a sphygmomanometer.

Results: The findingsindicate a correlation between depression and blood pressure, suggesting that individuals suffering from depression

are more likely to experience elevated blood pressure compared to those who do not face such psychological challenges.

Conclusion: The analysis using the chi-square test reveals a statistically significant link between depression and high blood pressure;
however, the strength of this association is moderate. This implies that individuals with depression are at a higher risk of developing high

blood pressure, indicating a need for further investigation.
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INTRODUCTION

The World Health Organization (WHO) identifies hypertension
as a significant risk factor for early mortality globally. A report by
Kearney and colleagues predicts that by 2025, the total number of
adults suffering from hypertension will rise to 1.56 billion around
the world."® Students often deal with the pressure of extensive
curriculums, high competition levels, and the challenge of meeting
their parents’ elevated expectations after enrolling in their courses.
This stress can adversely affect their mental health. As per the JNC-8
report, normal blood pressure is defined as a systolic blood pressure
(SBP) under 120 mmHg and a diastolic blood pressure (DBP) below
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80 mmHg, while pre-hypertension is characterized by a systolic
BP between 120 and 139 mmHg and/or a diastolic BP from 80 to
89 mmHg.® Reports indicate that persistent high blood pressure
is detrimental to the health of nearly 25% of young individuals,
regardless of gender.” An alarming statistic reveals that over 50%
of individuals with hypertension are unaware of their condition.®
Despite extensive research into the causes of hypertension over recent
decades, a complete understanding remains elusive, as it results from
complex interactions between genetic and various environmental
factors. Research conducted in India reveals that the prevalence of pre-
hypertension in individuals aged 20 to 30 ranges from 24.6 to 65%.
Approximately 20% of children and adolescents worldwide experience
mental health challenges or disorders. This significant portion of the
younger population faces a range of psychological difficulties that can
affect their well-being and development.” Depression is a major and
separate risk factor for the development of hypertension, particularly
among young individuals.'® Anxiety, depression, and stress are
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prevalent mental health conditions, with most individuals who face
these challenges receiving care through primary healthcare services.
These mental health disorders often occur together and have been

1112 3 nd in combination''*

recognized both individually as significant
risk factors for cardiovascular diseases. Research has shown that people
with depression, anxiety, or stress are at a higher risk of developing
hypertension.'>*® Depression is a mental health condition marked by
persistent feelings of sadness and hopelessness. It often involves a loss
of interest or enjoyment in activities once found pleasurable, as well
as a significant reduction in energy and motivation. Individuals with
depression may experience low self-worth, difficulty concentrating,
changes in appetite, and disruptions in sleep patterns. In severe cases,
depression can also lead to thoughts of self-harm or suicide, posing
serious risks to an individual's well-being.*® Anxiety is a mental state
marked by feelings of unease, nervousness, and excessive worry. It
often triggers physical symptoms, including sweating, shaking, and an
increase in heart rate or blood pressure. These responses are typically
linked to stress or concerns about potential future events. Individuals
experiencing anxiety may find it difficult to relax or focus due to the
overwhelming sense of apprehension.*' 2*

The two primary diagnostic frameworks for mental health conditions
are the Diagnostic and Statistical Manual of Mental Disorders, Fifth
Edition (DSM-V), published by the American Psychiatric Association,
and the International Classification of Diseases, 11" Edition (ICD-11).
While both systems serve to categorize and diagnose mental disorders,
they differ in certain criteria, particularly when diagnosing conditions
such as depression and anxiety.

DSM-S Diagnostic Criteria for Major Depressive Disorder (DSM
5,2013, p.160-161).% To diagnose major depressive disorder (MDD),
it is necessary for an individual to exhibit five or more of the following
symptoms over a two-weeks period, marking a shift from their usual
functioning. Among these, at least one symptom must be either (1)
a persistently depressed mood or (2) a significant loss of interest or
pleasure.

It is essential to note that symptoms attributable to other medical
conditions should not be considered in this assessment.

Depressed mood for most of the day, almost every day, as experienced
subjectively (e.g., feeling sad, empty, or hopeless) or noticed by others
(e.g., appearing tearful) (In children and adolescents, irritability may
be present instead). Marked loss of interest or pleasure in nearly all
activities most of the day, nearly every day, as indicated by either
subjective report or observation. Significant changes in weight or
appetite, such as weight loss not related to dieting, weight gain, or
a noticeable increase or decrease in appetite, with a change of more
than 5% of body weight within a month. Insomnia or hypersomnia
(sleeping too little or too much) on a near-daily basis. Psychomotor
agitation or retardation, observable by others, nearly every day. This
refers to either physical restlessness or noticeable slowing down of
movement and speech. Fatigue or loss of energy, affecting the person
nearly every day. Feelings of worthlessness or excessive guilt, which
may be delusional, nearly every day. This differs from self-reproach or
guilt associated with illness. Difficulty thinking or concentrating, or
indecisiveness, nearly every day, as reported subjectively or observed
by others. Recurrent thoughts of death, not merely a fear of dying,
but also recurring suicidal thoughts, ideation without a plan, a suicide
attempt, or a specific plan for suicide.
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METHODOLOGY

This research was structured as a cross-sectional study utilizing
the DASS-21 questionnaire to explore the relationship between
depression and blood pressure. It took place in the Department of
Physiology at the Integral Institute of Medical Science & Research in
Lucknow, Uttar Pradesh, and received approval from the institutional
ethical committee.

Sample Size and Participant Selection

The study involved first-year MBBS students from Integral University,
Lucknow. The sample size was determined using the formula
established by William G. Cochran, resulting in an estimated total of 90
participants. Data collection occurred from April 2024 to May 2024 via
a self-administered questionnaire, which included items for evaluating
levels of depression, anxiety, and stress (DASS-21). Blood pressure
was assessed using an indirect method with a sphygmomanometer in
the physiology department.

Inclusion Criteria: Participants were aged between 18 and 30 years,
enrolled in a college course without any recent breaks in studies, and
were medical students pursuing regular courses.

Exclusion Criteria: Participants with any psychiatric disorders,
known cardiovascular diseases, endocrine disorders, renal diseases, or
those who did not provide consent were excluded from the study.

Blood pressure

Volunteers were instructed to remain seated quietly for at least five
minutes. They refrained from consuming caffeine, exercising, and
smoking for a minimum of thirty minutes prior to the measurement.
Blood pressure was measured in the right arm while the subject
sat, using a standardized calibrated mercury sphygmomanometer
(Diamond). Initially, using the palpatory method, the point at which
the pulse disappeared was recorded as the systolic blood pressure
(SBP). Pollowing that, blood pressure was measured using the
auscultatory method, which involves wrapping an inflatable bladder
encased in a non-distensible cuff around a limb and inflating it until
the pressure in the cuff surpasses that in the artery. As the pressure in
the bladder is gradually released by opening a valve on the inflation
bulb, pulsatile blood flow begins to emerge through the artery, creating
repetitive sounds linked to the pulsatile flow. The pressure level in the
inflatable bladder at which the first Korotkoff sound becomes audible
indicates the peak pressure during each heart cycle, known as systolic
pressure. Conversely, the pressure level at which the sounds cease
completely, signifying that the artery is no longer compressed and
blood flow has fully resumed, represents the resting pressure between
heartbeats, referred to as diastolic pressure.

Psychological Factors

The psychological factors were assessed through the Depression,
Anxiety,and Stress Scale-21 (DASS-21).Eachofthethreescalesconsists
of seven items, categorized into subscales with related themes. The
depression scale evaluates feelings of sadness, hopelessness, disregard
for life, self-criticism, lack of interest or engagement, anhedonia, and
inactivity. The anxiety scale measures physiological responses, effects
on skeletal muscles, anxiety in specific situations, and personal feelings
of anxiety. The stress scale reflects chronic nonspecific arousal levels,
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Table 1: Catagories of final score of the study.

Categories Depression Anxiety Stress
Normal 0-9 0-7 0-14
Mild 10-13 8-9 15-19
Moderate 14-20 10-14 20-25
Severe 21-27 15-19 26-33
Very Severe 28+ 20+ 34+

addressing challenges in relaxation, heightened nervousness, being
easily disturbed or agitated, irritability, and impatience. To determine
overall scores for depression, anxiety, and stress, the responses for the
appropriate items are summed. Participants will respond using a Likert
Scale from 0 to 3, where 0 indicates “not at all applicable,” 1 means
“somewhat applicable,” 2 indicates “considerably applicable,” and 3
signifies “very much applicable” most of the time. When interpreting
the DASS scores, respondents select the statement that best reflects
their experience over the past week. The total scores for each scale
(D for Depression, A for Anxiety, S for Stress) are calculated. Since
the DASS-21 is a condensed version of the original 42-item scale, the
score for each subscale needs to be doubled to obtain the final score.
According to the guidelines, these final scores are categorized as
“normal,” “mild,” “moderate,” “severe,” or “extremely severe” (Table 1).

Data Analysis

Using SPSS version 25.0, the statistical package was utilized for social
science analysis. Qualitative data was presented as a percentage, while
the continuous variables were represented as either mean + SD or
range. Using two tailed, 95% confidence interval tests, a P-value of
less than 0.05 was determined to be significant in all tests applied.
To evaluate the distribution of participants who took supplements
and those who didn’t, a simple chi-square test of independence was
conducted on categorical variables. P values were obtained for the
individual cells by utilizing the Z scores generated during cross-
tabulation. The Correlation between two variables was studied using
Pearson coeflicient.

RESULTS

This study involved a total 90 participants. This chapter presents the
analysis of the collected data to investigate the association between
depression with blood pressure among young adults.

1. Socio-Demographic Characteristics

The dataset consists of 90 respondents, equally distributed between
males and females.

Table 2: Age distribution.

Male (N = 45) Female (N =45)

19.6 +0.56 18.8+0.72

Table 2 displays the breakdown of participants by socio-demographic
factors, specifically gender and age group. The sample comprised 90
participants, evenly split between males (N=45) and females (N=45).
The age distribution showed a predominant concentration in the
younger age bracket, with 92.2 (n = 83) of respondents aged between
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18 and 21 years. A smaller proportion of the sample, 7.7 (n = 7),
fell within the 22-26 age range. This distribution highlights a
predominantly youthful cohort, with an equal representation of both
genders.

2. Distribution of Depression Category

The levels of depression among respondents are summarized in the
table below.

Table 3: Depression Category.

Psychological factors N Percentage (%)
Depression

Normal 47 52.22

Mild 20 22.22
Moderate 16 17.77
Severe 4 4.44
Extremely severe 3 333

Table 3 represents the distribution of depression severity based on
psychological factors:

® 52.22% of participants are categorized as Normal, indicating they
don’t experience symptoms of depression.

® 22.22% are classified as Mild, suggesting they have some depressive
symptoms but they are not overwhelming.

® 17.77% fall under the Moderate category, showing a noticeable
presence of depressive symptoms.

® 4.44% are considered to have Severe depression, with symptoms
significantly impacting their well-being.

® 3.33% have Extremely severe depression, indicating a high level of
distress.

3. Blood Pressure Measurements
The blood pressure of respondents is summarized as follows:

Table 4: Blood Pressure.

Blood Pressure Mean SD
Systolic 116.20 9.52
Diastolic 78.53 6.77

Table 4 presents the blood pressure measurements with their
respective means and standard deviations.

For systolic blood pressure: The mean is 116.20 mmHg, suggesting
the average systolic reading in this group is relatively normal (typically
under 120 mmHg is considered normal). The standard deviation (SD)
is 9.52, which shows there is moderate variability in the systolic blood
pressures within the sample.

For diastolic blood pressure: The mean is 78.53 mmHg, which is
within the normal range (generally considered normal if it's under
80 mmHg). The standard deviation of 6.77 indicates some variability,
but it’s not as large as the systolic, implying a slightly more consistent
pattern of diastolic readings within the sample.
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Table 5: The correlation between depression scores and blood pressure.

Depression SBP DBP
Depression 1 -0.047797 -0.1021502
SBP -0.047797 1 0.65386978
DBP -0.1021502 0.65386978 1

Table 6: The chi-square test results for the association between
depression with Blood Pressure

Variable Blood Pressure X p-value
High
Yes No
N 0.935180604 | 0.006614347
Non-Depressive 12 35
Depression 15 28

4, Depression and Blood Pressure

Table 5 displays the correlation between depression scores and blood
pressure (Systolic Blood Pressure, and Diastolic Blood Pressure). A
negative correlation between depression scores and SBP (Systolic
Blood Pressure) is suggested by the -0.0478 value. Although the
correlation is weak, it shows that SBP can decrease slightly as
depression scores increase.

The correlation between depression scores and DBP (Diastolic Blood
Pressure) is -0.1022, also showing a weak negative correlation. Again,
this implies a slight decrease in DBP with increasing depression, but
the relationship is weak.

On the other hand, SBP and DBP show a stronger positive correlation
of 0.6539, indicating a moderate positive relationship. As SBP
increases, DBP tends to increase as well, which is consistent with
general physiological patterns.

5. Association Analysis

Table 6 reveals the relationship between depression and high blood
pressure, as determined by a chi-square test. The chi-square statistic
(5¢) is 0.9352, which quantifies the difference between the observed
and expected frequencies in the contingency table. If the p-value
falls below the standard 0.05 threshold, then the result is considered
statistically significant with a p-value of 0.0066.

In terms of the data, the table shows the distribution of individuals
with and without depression and their association with high blood
pressure: Non-depressive individuals: 12 have high blood pressure,
and 35 do not. Depressive individuals: 1S5 have high blood pressure,
and 28 do not.

DISCUSSION

The standard deviation for males (N =45) is 0.56 while the mean age for
both groups is 19.6 years as shown in table 2. Mean age of females (N =
45) 18.8 years and standard deviation 0.72. The sum of the number of
participants in each group is 45, as indicated by N = 45. For males, the
average age is 19.6 years, and for females it is 18.8. Males in the sample

are typically slightly older than females, as indicated by this fact.).
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Only 0.8 years is the relatively minor variation. The standard deviation
(SD) measures how much the data is spread around the mean. The
SD of male participants for ages was 0.56, which indicates that the age
distribution is closely related to the mean. For females, the SD is 0.72,
indicating a slightly higher age-ratio than males.

Table 3 presents the depression level distribution. Large “Normal”
category: The fact that more than half of the sample falls under the
“Normal” category is encouraging in the sense that a majority of
individuals are not experiencing significant depressive symptoms.

Prevalence of Mild to Moderate Depression: The combined total of
individuals in the mild and moderate categories (40%) shows that a
significant portion of the population may be struggling with symptoms
that could worsen if left unaddressed. This presents an opportunity for
early intervention or prevention strategies targeting mild-to-moderate
depression, potentially preventing further escalation into more severe
forms.

Severe and Extremely Severe Depression: The lesser numbers in the
severe category (4.44%) and extremely severe (3.33%) are worrying,
as those in these latter categories may require more intensive mental
health care. Even though these groups are numerically smaller, they
often face more immediate risks to their well-being, including a higher
likelihood of self-harm, suicidal ideation, or other psychological and
physical health complications. Specialized treatment approaches
would be necessary for these individuals.

Table 4 displays the mean and standard deviation (SD) for both
systolic and diastolic blood pressure readings. The normal range for
systolic pressure is 90-120 mmHg, while the normal range for diastolic
pressure is 60-80 mmHg. The mean systolic pressure is 116.20 mmHg,
which falls within the normal range but is slightly on the higher end.

The standard deviation (SD) is 9.52 mmHg, meaning there’s some
variation in systolic pressures among people. Some may have much
higher or lower values than the average. The average diastolic pressure
is 78.53 mmHg, which is also normal, but close to the upper limit of
the normal range. The SD for diastolic pressure is 6.77 mmHg, which
is lower than the systolic SD, indicating that diastolic pressures are
more consistent in this group. Systolic pressure is near the higher end
of the normal range, so there might be some risk for slightly elevated
blood pressure. Diastolic pressure is normal, but again, close to the
upper limit. The variation (SD) shows that systolic pressure has more
spread (differences) among people, while diastolic pressure is more
consistent. In short, the blood pressure values are mostly normal, but
the systolic pressure is trending toward the higher end.

Table S presents the Correlation Between Depression Scores and
Blood Pressure.

Depression and SBP (Systolic Blood Pressure): The correlation is
-0.0478, which is very close to zero, indicating a very weak negative
relationship between depression and SBP. This suggests that as
depression scores increase, SBP may slightly decrease, but the effect
is minimal. The negative correlation, although weak, implies that
higher depression scores might be marginally associated with lower
systolic blood pressure, but this relationship is unlikely to be clinically
meaningful given the low coefficient.

Depression and DBP (Diastolic Blood Pressure): The correlation
here is -0.1022, which is also a very weak negative correlation.

Hypertension Journal ¢ Vol. 11 e Issue 1



Dwivedi et al.

Association of Depression with Blood Pressure in Young Adults in North India

This implies that, similarly, higher depression scores are associated
with slightly lower diastolic blood pressure. Again, the strength of this
relationship is weak and unlikely to be significant in a clinical context.

SBP and DBP: The correlation between SBP and DBP is 0.6539,
which is moderate and positive. This is consistent with what we
typically expect—systolic and diastolic pressures tend to rise and fall
together, as they are both part of the body’s overall cardiovascular
function. This moderate positive correlation indicates that people with
higher SBP are also likely to have higher DBP.

Weak Correlations Between Depression and BP: Both depression
scores and blood pressure (SBP and DBP) show weak negative
correlations. The very small magnitudes of these correlations suggest
that depression may not be a strong or direct predictor of blood
pressure in this dataset.

Table 6 displays the results of the chi-square test used to examine
the relationship between depression and high blood pressure (BP).
The p-value of 0.0066, which is below the 0.05 threshold, indicates
that there is a statistically significant link between depression and
high blood pressure. This suggests that individuals with depression
are more likely to experience high blood pressure. Although the chi-
square value (0.935) is relatively small, it is important to recognize
that the chi-square test is influenced by the sample size. The moderate
chi-square value indicates a moderate association, but the significant
p-value confirms that this relationship is meaningful, even if the
strength of the association is not particularly strong.

Association Between Depression and High BP: In the Non-Depressive
group, 12 out of 47 people have high blood pressure (roughly 25.5%).
In the Depression group, 15 out of 43 people have high blood pressure
(roughly 34.9%). This suggests that people with depression might have
a higher likelihood of having high blood pressure than those without
depression, though the difference in proportions (34.9% vs. 25.5%) is
not enormous.

CONCLUSION

The chi-square test reveals a statistically significant connection
between depression and high blood pressure, with a moderate strength
of association. This implies that individuals with depression may be at
anincreased risk of developing high blood pressure, an issue that merits
further investigation. Future research with larger sample sizes and more
comprehensive controls could provide a clearer understanding of this
relationship and its potential public health implications. Several factors
may contribute to this link, including the impact of stress hormones
(like cortisol) that are released during depressive episodes, which can
raise blood pressure. Moreover, depression may lead to unhealthy
lifestyle behaviors (such as inadequate physical activity, poor diet, or
smoking), all of which are known risk factors for hypertension.

Abbreviations: Systolic blood pressure (SBP), Diastolic blood
pressure (DBP), Depression, anxiety and stress scale (DASS), Mean
arterial pressure (MAP), Arterial blood pressure (ABP).

Limitations and Future Directions

This study is constrained by a small sample size, highlighting the need
for additional replication to validate the findings. Furthermore, the
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research does not consider possible confounding factors like body
mass index (BMI), eating patterns, and smoking, which could affect
the results.
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