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ABSTRACT

Chronic forms of morbidity, including mental disorders and hypertension,
play a central role in shaping the burden of disease in the developing
countries. Few studies have systematically evaluated the relationship of
psychiatric morbidity and hypertension. To assess the psychiatric
morbidity in patients with essential hypertension in comparison with
healthy controls. Forty consecutive patients attending General Medicine
outpatient department with the diagnosis of Essential Hypertension were
assessed for psychiatric illness using HADS (Hospital Anxiety And
Depression Scale) and PSLES (Presumptive Stressful Life Events Scale) and
40 healthy controls were selected from general population. Psychiatric
morbidity in two groups were assessed and compared. The prevalence of
psychiatric morbidity in patients with hypertension is about 37% which
is not statistically significant when compared with controls (15%). As per
this present study, there is no statistically significant association between
depression, anxiety and hypertension. However, psychiatric morbidity
may be the result of complications of chronic hypertension which have
their effects on the brain. Hence early addressing of hypertension is
essential to prevent the development of psychiatric morbidity in those
individuals.
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INTRODUCTION
Hypertensionis one the leading cause of global disease
burden and is more prevalent in many developing
countries, asinthe developed countries. Chronicforms
of morbidity, including mental disorders and
hypertension, play a central role in shaping the burden
of disease in the developing countries™. Despite its
prevalence, only few studies have systematically
evaluated the relationship between the two'.
Psychiatric disorder occurring in the context of
hypertension is difficult to evaluate, as many people
diagnosed with hypertension usually have sleep
disturbances, somatic symptoms, lower quality of life,
and role impairment™.. For a widely prevalent disease
such as hypertension, even modest improvements in
some targeted interventions may well have a
significant impact at the whole population level™.
Previous studies have shown both positive and
negative correlation between hypertension, anxiety
and depression. This study was done in an attempt to
find the prevalence of psychiatric morbidity in
hypertensive individuals. In parallel to hypertension,
psychiatric disorders also represent a significant global
health burden®. Over 25% of the population will
develop psychiatric disorders™. The fact that
hypertension is implicated in the development and
progression of CVD and that hypertension seems to be
more prevalent in those with higher levels of
depression and/or anxiety”® have led to the
hypothesis that hypertension may be an intermediary
link between psychopathology and CvD™.
Mechanistically, this hypothesis also makes sense.
Increased levels of both depression and anxiety are
associated with health behavior patterns that increase
the risk of developing hypertension (e.g., higher rates
of smoking and less physical activity)"*™, as well as
physiological patterns that are predictive of increased
blood pressure (BP) levels (e.g., elevated
cardiovascular reactivity during stress and poor
cardiovascular recovery following stress)™ ¢ Whilst
there is evidence of a link between psychological
factors and hypertension development™™, not all
studies have found this association>?*. Depressive
disorders have been associated with the development
of coronary artery disease®®! stroke® and
hypertension”?, Other studies, however, have not
found an association between depression and
hypertension®3?.,

MATERIALS AND METHODS

Institutional Ethical Committee approval was obtained
for the study. Forty consecutive patients attending
General Medicine outpatient department with the
diagnosis of Essential Hypertension fulfilling the
inclusion and exclusion criteria, were recruited for the
study after gettinginformed consent from them and 40
healthy controls fulfilling the inclusion criteria were

selected from general population and informed
consent was obtained. Cases were subjected to
detailed clinical and biochemical evaluation like blood
sugar, urea, serum creatinine, ECG to rule out other
medical co-morbidities.

Inclusion Criteria:

e Patients between 30-60 years of age, who were
diagnosed with essential hypertension as per
JNC-8(Joint National Committee) criteria, (cases).
Healthy individuals between age group 30-60
years of age, without any medical illness and
substance use (controls).

Exclusion Criteria:

e Those with Secondary hypertension.
Patients of essential hypertension
complications.

Patients diagnosed with other comorbid medical
illness.

Patients who did not consent for the study.

The aforementioned patients were excluded for the
study. A semi-structured proforma was used to collect
data regarding socio-demographic profile, duration of
hypertension, treatment details and compliance.
Mini-International Neuropsychiatric Interview (MINI)
was administered to both cases and controls to
diagnose psychiatricillness. Scales like HADS (Hospital
Anxiety And Depression) and PSLES (Presumptive
Stressful Life Events Scale) were also administered to
them. Prevalence of psychiatric morbidity in both cases
and controls were compared.

with

RESULTS AND DISCUSSIONS

From (Table 1), it is found that there was no statistical
significant difference between cases and controls with
regard to sociodemographic profile. This indicates that
the case and control samples were well matched and
the confounding effects of these factors were also not
significant. Majority of the respondents belonged to
the age group of 41-50 years (57%) and their education
was up to primary class (30%). Majority of them
belonged to rural locality (52%) and doing unskilled
occupation (43%). Most of them were hindu by religion
(87%) and majority of them belonged to upper lower
socioeconomic status (85%). From (Table 2), it was
inferred that around 57 % of cases had duration of
hypertension <2 years and 43% of cases had duration
of hypertension >2 years. Cases with regular
compliance to treatment were about 42% and the rest
were not on regular treatment. (Table 3) shows that
15% of cases had family history of psychiatric illness
and family history of suicide. Among controls, family
history of psychiatric illness was present in 5% and
family history of suicide was present in about 3%.
(Table 4) shows the frequency distribution of
psychiatric illness among cases and controls. Among
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Table 1: Sociodemographic Profile of Cases and Controls

2025

S.NO Variables Cases (N=40) Controls (N=40)
Statistical
N % N % Results
1. Age
30-40 9 225 11 27.5
41-50 23 57.5 24 60 )(2=O.91
51-60 8 20 5 12.5 df =2
2 Sex
Male 23 57.5 24 60 x*=0.52
Female 17 425 16 40 df=1
3. Education
llliterate 16 40 16 40
Upto Primary 13 325 12 40 ¥*=0.83
High School 11 27.5 12 30 df=2
4. Locality
Rural 21 525 22 55 x*=0.05
Urban 19 47.5 18 45 df=1
5. Occupation
Unemployed 10 25 10 25
Unskilled 17 42.5 17 42.5 x*=0.158
Semiskilled 5 12.5 6 15 df=3
Business/Clerical 8 20 7 17.5
6. INCOME
1601-4809 16 40 16 40
4810-8009 17 425 15 375 ¥*=0.375
8010-12019 7 17.5 9 22.5 df=2
7. Religion
Hindu 35 87.5 37 92.5 x*=0.56
Others 5 12.5 3 7.5 df=1
8. Socio Economic Status
Lower 2 5 3 7.5 x*=0.881
Upper Lower 34 85 35 87.5 df=2
Lower Middle 4 10 2 5
Table 2: The Duration of Hypertension and Compliance with Treatment Among Cases
S.NO Variable Frequency Percent
1 Duration of Hypertension
1Year 11 27.5%
2 Years 12 30%
3 Years 6 15%
4 Years 6 15%
5Years 4 10%
2 Compliance with Treatment
Regular 17 42.5
Irregular 23 57.5
Table 3: Comparison of Family History of Psychiatric lliness and Suicide Among Cases and Controls
S.NO Variables Cases (N=40) Controls (N=40)
N % N %
1. Family H/O Psychiatric lliness
Present 6 15 2 5
Absent 34 85.0 38 95.0
2 Family H/O Suicide
Present 6 15 1 2.5
Absent 34 85.5 39 97.5
Table 4: Prevalence of Psychiatric lliness Among Cases and Controls
S.NO Variables Cases (N=40) Controls (N=40) Stastical Results
N % N %
1. No Psychiatric Disorder 25 62.5 34 85
2 Depression 10 25 5 12.5 X’=6.04 df=3
2. Dysthymia 2 5 0 0
3. Mixed Anxiety and Depression 3 7.5 1 2.5
Table 5: Hads Score Among Cases and Controls
S.NO Variables Cases (N=40) Controls (N=40)
N % N %
1 HADS-Anxiety
0-7-NO 30 75.0 36 90.0
7-10-BODER LINE 6 15.0 3 7.5
11-21-CASES 4 10.0 1 25
2 HADS-DEPRESSION
0-7-NO 17 425 26 65.0
8-10-BODERLINE 10 25 9 225
11-21 -CASES 13 32.5 5 12.5
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Table 6: Comparison of HADS and PSLES Scores

S.No Variables CASES (40) CONTROLS(40) ‘t’ VALUE
Mean SD Mean SD

1. HADS Anxiety Score 5.40 3.136 4.43 2.818 1.462

2. HADS Depression Score 8.83 4.590 6.75 3.747 2.215

3. PSLES-no of Events 1.65 0.802 1.40 0.545 1.630

4. PSLES-Total Score 88.23 42.249 72.35 33.864 1.854

Table 7: Correlation Table

S.NO Variables Duration of lliness HADS Anxiety Score HADS Depression Score PSLE number of Events PSLE-Total Score

1 Duration of lliness 1

2 HADS Anxiety Score 0.001 1

3 HADS Depression Score 0.081 0.602** 1

4 PSLE number of events -0.210 0.322* 0.254 1

5 PSLE - Total Score -0.127 0.274 0.192 0.905** 1

cases 37% had psychiatric illness, of which depression
contributes to 25% and 7% suffered from mixed
anxiety and depression and dysthymia was present in
about 5%. Prevalence of psychiatric illness among
controls was about 15%, of which 13% suffered from
depression. Mixed anxiety and depression was present
in about 2%. From (table 5), it could be inferred that in
HADS-Anxiety, 10% of cases scored between 11-21 and
in HADS-Depression, 13% scored between 11-21. From
(table 6) it was found that there was no statistical
difference between cases and controls with regard to
HADS score and PSLES. Hence, it is inferred that
prevalence of psychiatric disorders among cases and
controls are similar. From (table 7), it could be inferred
that, there was significant positive correlation between
PSLES and HADS-ANXIETY score. There is no significant
correlation between duration of hypertension and
HADS, PSLES.

As per this present study, there is no statistically
significant association between depression, anxiety
and hypertension. Hence presence of essential
hypertension alone in an individual is not contributory
to the occurrence of psychiatric disorders. In this
present study, the stressful life events experienced and
their association with psychiatric morbidity was also
assessed. We inferred that there was no significant
association between stressful life events and
psychiatric morbidity among cases. Our study finding
is supported by previous studies done by Anna
Grimsrud®¥, Shinn®” and, Maatouk®". However a few
studies are contradictory to our study findings. Studies
by Carroll®® and Saboya®” showed that there was an
association between psychiatric illness and
hypertension. Hypertension is often a risk factor for
other chronic conditions, a potential confounder which
may itself be a significant contributor to occurrence of
depression and anxiety. Therefore an observed
association between hypertension and psychiatric
disorder may not persist after adjustment for other
chronic conditions, as the true association may be
between the severe chronic condition and psychiatric
disorder. With the literature available, many authors

studied the relationship between hypertension and
either depression or anxiety alone and only a few
studied both depression and anxiety. Some studies
show relation only for anxiety and not depression
Markovitz (1993), Paterniti®®. Some studies such as
those done by Sabrina Paterniti® and Hildrum™
support the view that low blood pressure is the risk
factor for the occurrence of depression, Some
epidemiological studies have found that depression/
anxiety symptoms are predictive of later development
of hypertension, even after controlling confounding
factor (Jonas®”’ and Davidson). Various evidences
suggest that relationship between depression and
hypertension may be the result of insufficient
recognition of multiple pathways of opposite directions
linking depressive symptoms with BP, hypertension
related drugs. The findings from this present study,
which do not support the association between
hypertension and psychiatric morbidity may be due to
the following factors.

e Allthe cases in the sample are early hypertensive
patients with majority having the duration of
illness of <2 years.

e All the cases are essential hypertension without
complications.

e All the cases are on anti hypertensive treatment.
These factors and findings of previous studies, support
the hypothesis that, Essential hypertension and
psychiatric morbidity may not share the common
etiology. However, psychiatric morbidity may be the
result of complications of chronic hypertension, which
have their effects on the brain. Long standing
hypertension causes end organ damage, affecting small
vessels of brain which leads to ischemic changes and
may result in psychiatric morbidity, early dementia,
vascular depression. Anti hypertensive drugs have
mood stabilizing and anxiolytic properties, which may
mask the psychiatric symptoms. Hence early
addressing of hypertension is essential to prevent the
development of psychiatric morbidity in those
individuals.
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Limitations:

The study sample is small, further studies on
larger sample are needed.

The study sample is government hospital based,
which caters middle and lower socioeconomic
status, these findings cannot be extrapolated to
the general population.

This study is a cross sectional descriptive study,
hence the longitudinal course and outcome of the
patients could not be assessed.

CONCLUSION

Although there is no definite evidence for association
between hypertension and depression, co morbid
psychiatric illness can worsen the prognosis of
hypertension, if not adequately treated. Further larger
studies to establish the relationship between these

two are necessary and

research into common

neurobiological underpinnings of both may lead to
better treatment outcome.

Conflict of Interest: None.

REFERENCES

1.

Lim, S.S., T. Vos, A.D. Flaxman, G. Danaei and K.
Shibuya et al, 2012. A comparative risk
assessment of burden of disease and injury
attributable to 67 risk factors and risk factor
clusters in 21 regions, 1990-2010: A systematic
analysis for the Global Burden of Disease Study
2010. The Lancet, 380: 2224-2260.

Scalco, A.Z., M.Z. Scalco, J.B.S. Azul and F.L. Neto,
2005. Hypertension and depression. Clinics, 60:
241-250.

Bacon, S.L., T.S. Campbell, A. Arsenault and K.L.
Lavoie, 2014. The Impact of Mood and Anxiety
Disorders on Incident Hypertension at One Year.
Int. J. Hypertens., Vol. 2014 .10.1155/2014/
953094.

Li, Z., Y. Li, L. Chen, P. Chen and Y. Hu, 2015.
Prevalence of Depression in Patients With
Hypertension: A Systematic Review and
Meta-Analysis. Medicine, Vol. 94 .10.1097/md.
0000000000001317.

KesslerR.C., T.C. Wai, O. Demler and E.E. Walters.,
2005. Prevalence, severity and comorbidity of
12-month DSM-IV disorders in the National
Comorbidity survey replication,
General Psychiatry. 62: 617-627.
Kastrup M.C. and A.B. Ramos., 2007. Global
mental health, Danish Medical Bulletin. 54: 42-43.

Archives of

7.

10.

11.

12.

13.

14.

15.

16.

17.

Meng, L., D. Chen, Y. Yang, Y. Zheng and R. Hui,
2012. Depression increases the risk of
hypertension incidence: A meta-analysis of
prospective cohort studies. J. Hypertens., 30:
842-851.

Rutledge, T., et al., 2002. A Quantitative Review of
Prospective Evidence Linking Psychological Factors
With Hypertension Development. Psychosomatic
Med., 64: 758-766.

Scuteri, A., 2008. Depression and cardiovascular
risk: Does blood pressure play a role? J.
Hypertens., 26: 1738-1739.

Allan, J.L., D.W. Johnston, M. Johnston and D.
Mant, 2007. Depression and perceived behavioral
control are independent predictors of future
activity and fitness after coronary syndrome
events. J. Psychosomatic Res., 63: 501-508.
Moor, M.H.M.D., D.l. Boomsma, J.H. Stubbe, G.
Willemsen and E.J.C. de Geus, 2008. Testing
Causality in the Association Between Regular
Exercise and Symptoms of Anxiety and
Depression. Arch. Gen. Psychiatry, 65: 897-905.
Appleton, K.M., J.V. Woodside, J.W.G. Yarnell, D.
Arveiler and B. Haas et al., 2007. Depressed mood
and dietary fish intake: Direct relationship or
indirect relationship as a result of diet and
lifestyle? J. Affective Disord., 104: 217-223.
Strine, T.W., A.H. Mokdad, S.R. Dube, L.S. Balluz
and O. Gonzalez et al., 2008. The association of
depression and anxiety with obesity and
unhealthy behaviors among community-dwelling
US adults. Gen. Hosp. Psychiatry, 30: 127-137.
Licht, C.M.M., E.J.C. de Geus, A. Seldenrijk, H.P.J.
van Hout, F.G. Zitman, R. van Dyck and B.W.J.H.
Penninx, 2009. Depression Is Associated With
Decreased Blood Pressure, but Antidepressant Use
Increases the Risk for Hypertension. Hypertension,
53:631-638.

Friedman, B.H., 2007. An autonomic flexibility-
neurovisceral integration model of anxiety and
cardiac vagal tone. Bio. Psychol., 74: 185-199.
Licht, CM.M., E.J.C. de Geus, F.G. Zitman, W.J.G.
Hoogendijk, R. van Dyck and B.W.J.H. Penninx,
2008. Association Between Major Depressive
Disorder and Heart Rate Variability in the
Netherlands Study of Depression and Anxiety
(NESDA). Arch. Gen. Psychiatry, 65: 1358-1367.
Player, M.S., D.E. King, A.G. Mainous and M.E.
Geesey, 2007. Psychosocial Factors and
Progression From Prehypertension to
Hypertension or Coronary Heart Disease. The Ann.
Family Med., 5: 403-411.

| ISSN: 1993-6095 | Volume 19 | Number 1 |

| 2025 |



18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Res. J. Med. Sci., 19 (1): 632-637, 2025

Yan, L.L., K. Liu, K.A. Matthews, M.L. Daviglus, T.F.
Fergusonand C.1. Kiefe, 2003. Psychosocial Factors
and Risk of Hypertension: the Coronary Artery Risk
Development in Young Adults (CARDIA) study.
JAMA, 290: 2138-2148.

Bosworth, H.B., R.M. Bartash, M.K. Olsen and D.C.
Steffens, 2003. The association of psychosocial
factors and depression with hypertension among
older adults. Int. J. Geriatric Psychiatry, 18:
1142-1148.

Shinn E.H., W.S.C. Poston, K.T. Kimball, S.T. Jeor
and J.P. Foreyt., 2001. Blood pressure and
symptoms of depression and anxiety: A
prospective study. Am. J. Hypertens., 14: 660-664.
Levenstein, S., M.W. Smith and G.A. Kaplan, 2001.
Psychosocial Predictors of Hypertension in Men
and Women. Arch. Internal Med., 161: 1341-1346.
Ra“ikko"nen, K., K.A. Matthews and L.H. Kuller,
2001. Trajectory of Psychological Risk and Incident
Hypertension in Middle-Aged Women.
Hypertension, 38: 798-802.

Hildrum, B., A. Mykletun, J. Holmen and A.A. Dahl,
2008. Effect of anxiety and depression on blood
pressure: 11-year longitudinal population study.
Br. J. Psychiatry, 193: 108-113.

Barefoot, J.C. and M. Schroll, 1996. Symptoms of
Depression, Acute Myocardial Infarction and Total
Mortality in a Community Sample. Circulation, 93:
1976-1980.

Woulsin, L.R. and B.M. Singal, 2003. Do Depressive
Symptoms Increase the Risk for the Onset of
Coronary Disease? A Systematic Quantitative
Review. Psychosomatic Med., 65: 201-210.
Everson, S.A., R.E. Roberts, D.E. Goldbergand G.A.
Kaplan, 1998. Depressive Symptoms and Increased
Risk of Stroke Mortality Over a 29-Year Period.
Arch. Internal Med., 158: 1133-1138.

Jonas B.S., P. Franks and D.D. Ingram., 1997. Are
symptoms of anxiety and depression risk factors
for hypertension? Longitudinal evidence from the
National Health and Nutrition Examination Survey
| Epidemiologic Follow-up Study. Arch. Family
Med., 6: 43-49.

Davidson, K., B.S. Jonas, K.E. Dixon and J.H.
Markovitz, 2000. Do Depression Symptoms Predict
Early Hypertension Incidence in Young Adults in
the Cardia Study? Arch. Internal Med., 160:
1495-1500.

Simonsick, E.M., R.B. Wallace, D.G. Blazer and L.F.
Berkman, 1995. Depressive Symptomatology and
Hypertension-Associated Morbidity and Mortality
in Older Adults. Psychosomatic Med., 57:427-435.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Goldberg, E.L., G.W. Comstock and C.G. Graves,
1980. Psychosocial factors and blood pressure.
Psychological Med., 10: 243-255.

Jones-Webb, R., D.R. Jacobs, J.M. Flack and K. Liu,
1996. Relationships between Depressive
Symptoms, Anxiety, Alcohol Consumption and
Blood Pressure: Results from the CARDIA Study.
Alcoholism: Clin. Exp. Res., 20: 420-427.
Davidson K., M.W. MacGregor and D. MacLean.,
1988. Anxiety, hostility, anger expression, and
blood pressure in a population-based sample: the
NSHS Study. Ann Behav Med., Vol. 20.

Wells K.B., W. Rogers, M.A. Burnam and P. Camp.,
1993. Course of depression in patients with
hypertension, myocardial infarction, or insulin-
dependent diabetes. Am J Psychiatry., 150:
632-638.

Grimsrud, A., D.J. Stein, S. Seedat, D. Williams and
L. Myer, 2009. The Association between
Hypertension and Depression and Anxiety
Disorders: Results from a Nationally-
Representative Sample of South African Adults.
PLoS ONE, Vol. 4.10.1371/journal.pone.0005552.
Maatouk, I., W. Herzog, F. Bohlen, R. Quinzler and
B. Léwe et al., 2016. Association of hypertension
with depression and generalized anxiety
symptoms in a large population-based sample of
older adults. J. Hypertens., 34: 1711-1720.
Carroll, D., A.C. Phillips, C.R. Gale and G.D. Batty,
2010. Generalized Anxiety and Major Depressive
Disorders, Their Comorbidity and Hypertension in
Middle-Aged Men. Psychosomatic Med., 72:
16-19.

Saboya, P.M.H.P., P.R. Zimmermann and L.C.
Bodanese, 2010. Association between Anxiety or
Depressive Symptoms and Arterial Hypertension,
and Their Impact on the Quality of Life. The Int. J.
Psychiatry Med., 40: 307-320.

Paterniti, S., A. Alperovitch, P. Ducimetiere, M.J.
Dealberto, J.P. Lepine and J.C. Bisserbe, 1999.
Anxiety But Not Depression Is Associated With
Elevated Blood Pressure in a Community Group of
French Elderly. Psychosomatic Med., 61: 77-83.
Paterniti, S., M.H. Verdier-Taillefer, C. Geneste,
J.C. Bisserbe and A. Alpérovitch, 2000. Low blood
pressure and risk of depression in the elderly. A
prospective community-based study. Br. J.
Psychiatry, 176: 464-467.

Hildrum, B., A. Mykletun, E. Stordal, I. Bjelland,
A.A. Dahl and J. Holmen, 2007. Association of low
blood pressure with anxiety and depression: The
Nord-Trondelag Health Study. J. Epidemiol. And
Community Health, 61: 53-58.

| ISSN: 1993-6095 | Volume 19 | Number 1 |

| 2025 |



