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 ABSTRACT

Objective: To compare frequency of hypertension, control of blood pressure and compliance to anti-hypertensives 
among depressed versus non-depressed patients.

Methodology: This cross-sectional study was conducted in the Department of Cardiology Lady Reading Hospital, 
Peshawar. The patients were interviewed for the diagnosis of depression and compliance to anti-hypertensives. 
PHQ 9 questionnaire was used to diagnose depression among study patients. Total patients were 1026 divided into 
two groups, group A were 634 patients and group B were 392 patients. Group A were patients having moderate, 
moderately severe and severe depression and Group B patients were having no depression and mild depression. 
The two groups were compared for the frequency of hypertension, and compliance to drugs using Morisky medi-
cation adherence scale. SPSS v.20.0 was used to analyze the data.

Results: The mean age of the sample was 55.86±11.37 years with male to female ration of 1.5:1. Hypertension 
was present in 69.24% of patients in group A and 60.46% group B (p=0.006). Mean SBP was 131.17+24.7 
mmHg in depressed patients and 124.20+19.7 mmHg in non-depressed (p=0.000). Similarly mean DBP was 
82.06+13.3 mmHg in depressed and 78.99+12.1 mmHg in non-depressed patients (p=0.004). 335/392 
non-depressed patients were compliant to medication as compared to 512/634 depressed patients (p=0.052). 

Conclusion: Hypertension was found to be more prevalent among depressed patients. In compliance to anti-hy-
pertensives, depressed patients had lesser compliance than the patients of the other group.
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risk factor for Coronary artery disease(CAD) and cere-
brovascular accidents (CVA).3,4 Depression is common-
ly associated with hypertension and may interfere with 
blood pressure control.5

A study highlighted three times higher frequency of 
depressive symptoms in hypertensive patients. There 
is need for reassurance and psychological feedback in 
hypertensive patients in order to improve control and 
compliance of blood pressure in such patients.6 An in-
creased prevalence of hypertension in depressed pa-
tients has been described by Adamis et al6 in their study 
of correlation between psychiatric illness and physical 
diseases in 75 elderly patients. They observed that 
depressed patients had more cardiovascular diseases 
and hypertension than any other psychiatric patients. 
Rabkin et al found that frequency of major depression 
was three times higher in patients being treated for hy-
pertension.5 Depression not only led to hypertension, 
the opposite is also true as Hypertension may cause 

 INTRODUCTION

Depression is a mental health disorder in which 
patients have low mood and energy. This in turn ef-
fects person’s feelings, thoughts, behavior and overall 
sense of well-being. Depressed patients usually exhibit 
feeling of insomnia, loss of appetite, having easy fati-
gability, irritability, have problems in decision making 
and having suicidal thoughts.1 Depression is estimated 
to affect 350 million people around the world with a  
lifetime risk of 7%.2 It is common in patients suffering 
from chronic illness including Diabetes, hypertension 
and Heart diseases.1 Hypertension is the most common 
disease worldwide. Globally an estimated 26% of the 
world’s population (972 million people) has hyperten-
sion and its prevalence is expected to increase to 29% 
by 2025. As Hypertension causes and complicates 
many diseases including Heart Attack, heart failure 
and stroke, it is the leading causes of death worldwide. 
High blood pressure is the most common modifiable 
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depression by inducing cerebrovascular and 
ischemic changes in the brain, predisposes 
individuals with hypertension to depression.7

Despite high prevalence and impact of 
depression and as a contributor of other 
diseases, it is usually not detected by pri-
mary care physicians nor receives adequate 
treatment. Unrecognized and untreated de-
pression, not only affects quality of life but 
may also interfere with the treatment and 
prognosis of other chronic diseases such as 
ischemic heart disease.8,9 It is not clear from 
the existing state of knowledge that depres-
sion affects hypertension negatively and how 
much is the control of blood pressure and 
compliance among depressed patients in our 
local study. Even modest improvements in 
hypertensive patients may have a significant 
impact on the compliance and control of the 
whole population.9

The aim of this study was to determine 
the effect of depression in terms of fre-
quency of hypertension among depressed 
patients, control of systolic and diastolic 
Blood Pressure and compliance to drugs in 
our local population. Rationale of the study 
is that by determining the true magnitude of 
the disease, treating the depressed patients  
can improve compliance and control of hy-
pertension, thereby improving management 
and outcome of hypertension.

 METHODOLOGY

For this cross-sectional study conducted 
at Department of Cardiology, Lady Reading 
Hospital Peshawar, sample size was calcu-
lated using online calculator http://www.cal-
culator.net, keeping 95% confidence level, 
5% margin of error and 26.8% frequency 
of hypertension among depressed patients, 
as reported by Zhanzhan Li.10 After taking 
the ethical approval from the hospital, the 
sample was recruited using non-probability 
convenient sampling. Patients presenting to 
OPD or ward of Cardiology Department were 

assessed for enrolment. Patients of age 18 
years or above who came to Cardiology OPD 
or admitted to cardiology ward were enrolled 
in the study. Their informed consent was tak-
en. Exclusion criteria for study patients was 
unconscious patients or who cannot give 
proper history, patients having other associ-
ated psychotic features, and patients having 
renal impairment. This study was conducted 
from March 2018 to March 2019. PHQ-9 
scale was used to diagnose depression. 
Study patients were categorized into two 
Groups based on PHQ-9 scale. Group A were 
patients having mild, moderate, moderately 
severe and severe depression and Group B 
patients having no or minimal depression. 
Both group were similar to each other in oth-
er parameters like age, gender, socio eco-
nomic status and educational background. 

PHQ-9 scale categorize depression into 
5 categories based on the score patient 
achieve using this scale. Categories are (1) 
no depression (score: 0-4), (2) mild depres-
sion (score: 5-9), (3) moderate depression 
(score: 10-14), (4) moderately severe (score: 
15-19) and (5) severe depression (score: 
20-26). 

Patients were interviewed for the diagno-
sis of depression and compliance to drugs. 
Past and present history of the patients were 
recorded, clinical examination performed, 
blood pressure checked and values recorded. 
Investigations such as Renal Functions Tests 
for exclusion criteria was done. Patients hav-
ing history of Hypertension, using antihyper-
tensive medications or having systolic blood 
pressure (SBP) more than 140 mm Hg and/ 
or Diastolic Blood pressure (DBP) more than 
90 mmHg on two occasions, were consid-
ered as Hypertensive. The two groups were 
compared for the presence of hypertension 
and mean systolic and diastolic Blood Pres-
sure and compliance to drugs. Compliance to 
drugs was checked using Morisky scale. Pa-
tients having high and moderate adherence 
on the basis of Morisky scale were taken as 

having compliance to drugs whereas those 
patients having low adherence on the basis 
of Morisky scale were taken as no compli-
ance to drugs. Morisky sub group analysis as 
High adherence, Medium adherence and low 
adherence was determined for both groups 
in sub group analysis using Morisky score as 
>8, 8-6 and <6 as high medium and low 
score respectively. Data was entered on a 
pre- determined proforma.

Data was analyzed using statistical pack-
age for social sciences (SPSS) 20. Qualita-
tive values were presented in percentage. 
Quantitative values were presented in the 
form of mean+SD. P-value less than 0.005 
was considered statistically significant.

 RESULTS

There were a total of 1026 patients in the 
study. Out of total, Group A was having 634 
patients and group B, 392 patients. Male 
were 631 (61.5%) and female 395 (38.5%). 
Mean age was 55.86 (18-95) years. 

Frequency of Hypertension in depressed 
patients was 439/634 whereas in non-de-
pressed patients it was 238/392 (69.2% 
vs 60.7%, p=0.005). Frequency of hyper-
tension was linearly related with level of 
depression. Higher level of depression was 
associated with higher frequency of hyper-
tension as shown in Table-1. Mean SBP was 
131.17 mmHg in depressed patients and 
124.20 mmHg in non-depressed (P value 
(0.000). Similarly mean DBP was 82.06 
mmHg in depressed patients and 78.99 mm 
Hg in non-depressed patients (p=0.004). 
Compliance among Non-depressed patients 
is 335/392 as compared to depressed pa-
tients 512/634 (85% vs 80% p=0.052). In 
sub group analysis, High compliance was 
observe in non-depressed group and low 
in depressed patients as determined by 
Morisky Scale. The details are given in table 
2.
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Table 1: Frequency of Hypertension with level of depression

Depression level Hypertension (%) No Hypertension (%) P value

Mild 223(55.7%) 116(34.2%) .000

Moderate 161(72.5%) 61(27.4%) .003

Moderate to severe 45(75%) 15(25%) .004

Severe 14(87.5%) 2(12.5%) .032

Table 2: Comparison of compliance between non depressed and depressed patients

Morisky Scale No depression Depression P value  Total

High Adherence 256(54%) 287(45%) 0.001 543

Medium Adherence 82(25.5%) 241(74.4%) 0.000 323

Low Adherence 55(34.3%) 105(65.5%) 0.000 160

Total 393 633 1026

 DISCUSSION

This study shows that frequency of hy-
pertension is higher in depressed patients. 
Similarly, control of hypertension is poor and 
adherence to medications is less among de-
pressed patients. Our study findings are in 
accordance with the observations by many 
international studies. Rabkin et al5 in their 
study conducted on 452 psychiatric out-
patients with depression found that hyper-
tension was three fold highly prevalent than 
those without depression. They suggest that 
there may be a significant association be-
tween depression and hypertension. Rabkin 
et al5 think that depression affcets patho-
physiology of Hypertension, that’s why hy-
pertension prevalence is higher among de-
pressed patients. Our study revealed linear 
association of hypertension with depression. 
Higher frequency of hypertension was noted 
among those severely depressed. Jokisalo 
et al shows that a feeling of hopelessness 
toward hypertension is associated with poor 
blood pressure control.11

Nakagawara et al found that there was 
increased frequency of hypertension in 
depressed patients with melancholic fea-
tures.12 A prospective study found more 
cardiovascular diseases and hypertension in 
depressed patients than the other psychiat-
ric patients.13

Kario K et al observed that depressive 

symptoms were associated with higher sys-
tolic blood pressure (SBP).14 Another study 
found that self-reported depression was 
associated with higher systolic blood pres-
sure and diastolic blood pressure.15 These 
studies support the present study finding 
that mean systolic blood pressure and di-
astolic blood pressure is higher in patients 
with depression. Reasons of high SBP and 
DBP among depressed patients may be be-
cause of release of neurotransmitters such 
ad adrenaline and non-adrenaline. Secondly 
depressed patients also show less interest 
towards medication, rendering them vul-
nerable to uncontrolled Blood Pressure. Our 
study finding is endorsed by study by Kim HK 
et al16 who observed that depressed patients 
have low adherence level to medications and 
usually depression among hypertensive pa-
tients is not addressed. Consequently, such 
patients, by not taking their mental health 
into consideration, develop uncontrolled hy-
pertension and its complications.16,17

The results of the study suggest that de-
pression is a common factor that contributes 
to poor control of blood pressure in such pa-
tients. Screening depression in hypertensive 
patients is a simple and more effective way 
that may improve compliance and control of 
Hypertension and should be mandatory for 
all hypertensive patients. However, it is a sin-
gle center study in which patients present-
ing to Lady Reading Hospital, Department of 
Cardiology were enrolled only. Secondly, de-

pression diagnosis and compliance to med-
ications were done on the basis of patients 
self-reported proforma. Recall bias in such 
studies, on the part of patients cannot be ex-
cluded. A large and multicenter study will be 
needed to generate cause and effect hypoth-
esis among depression and hypertension.

 CONCLUSION

The study concluded that hypertension 
was more prevalent among depressed pa-
tients. The mean systolic and diastolic blood 
pressure was also found to be high in de-
pressed patients as compared to non-de-
pressed patients. In compliance to anti-hy-
pertensives, depressed patients had lesser 
compliance than the other group patients.
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