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ORIGINAL ARTICLE

TREATMENT GAP FOR CO-MORBID DEPRESSION IN MEDICAL OUTPATIENTS
WITH HYPERTENSION: A CROSS-SECTIONAL HOSPITAL-BASED STUDY

Teklu Abraham, MD', Solomon Teferra, MD, PhD', Tesfaye Yilma, MD?, Charlotte Hanlon, MRCPsych, PhD'#*

ABSTRACT

Introduction: Despite an increasing number of studies reporting high levels of co-morbidity between depression
and hypertension in high-income countries, there is limited information on co-morbid depression among hyperten-
sive patients in low- and middle-income countries.

Obijectives: The aim of this study was to determine the prevalence of depression, associated factors and treatment
gap among hypertensive patients attending outpatient follow-up at a referral hospital in Ethiopia.

Methods: A hospital-based cross-sectional study was conducted in 302 consecutive outpatient attendees with hy-
pertension. Probable depression was measured using an interviewer administered depression scale (the Patient
Health Questionnaire; PHQ-9) previously validated for the Ethiopian setting for a cut-off of 9 and above. Contex-
tualised standardized measures of medication adherence, alcohol and khat use were used. Clinical information
was extracted from medical notes, augmented by assessment of body mass index. Univariate and multivariable
analyses were carried out to assess factors associated with depression.

Results: The prevalence of probable depression among participants was 22.2%. The treatment gap was 91%. Only
9% (n=6) had received any treatment for depression. Of these, all were prescribed an antidepressant. Female gen-
der, adjusted odds ratio (aOR) 2.6, (95% confidence interval (Cl) 1.2, 5.8), being unmarried (aOR 2.0; 95% ClI
1.0, 3.7) and having two or more co-morbid medical illnesses (aOR 12.6; 95% CI 4.3, 37.0) were associated inde-
pendently with depression. There was no association between depression and medication adherence, diet, physical
activity or body mass index.

Conclusions: The prevalence of depression is high among hypertensive outpatients in Ethiopia. Most of the de-
pressed hypertensive patients were not receiving treatment for depression. Larger, prospective studies are needed
to further evaluate the impact of co-morbid depression on patient behaviours and hypertensive complications.
Training general health workers to detect and treat co-morbid depression, as per recommendations from the
World Health Organization is essential to decrease the treatment gap.
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INTRODUCTION

Depression and hypertension are among the leading
causes of the global burden of disease (1, 2). Grow-
ing evidence suggests high levels of co-morbidity
between hypertension and depression (3). The over-
all prevalence of depression in people with hyper-
tension was estimated to be 26.8% (95% Confi-
dence Interval (CI): 21.7%-32.3%) in a systematic
review and meta-analysis of 41 observational stud-
ies from high-income countries (HICs) (4).

Several pathophysiological mechanisms have been
proposed to explain the complex interaction be-
tween the two conditions, including autonomic
nervous system dysfunction, shared genetic vulner-
ability, behavioral and psychosocial factors (5).

Depression has been found to increase the incidence
of hypertension (6). In keeping with this, depression
was found to be associated with subsequent diagnosis
of hypertension in the World Mental Health Survey
(WMHS), comprising 19 countries (7). Hypertension
may also increase the risk of depression. There is
now compelling evidence that the antihypertensive
medications reserpine and methyldopa can induce or
worsen depression, but the data supporting the link
between beta-blockers and depression are not as cer-
tain (8, 9). The association between depression and
hypertension has not been so clearly determined in
studies from low- and middle-income countries
(LMICs) to date. A population-based study from sub-
Saharan Africa (3) and a prospective population-
based study in Brazil (10) reported an absence of any
association between hypertension and depression.
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Depression in people with hypertension has been asso-
ciated with various socio-demographic characteristics
(older age, female sex (11), low education (11,12),
unemployment, being unmarried (12,13), clinical
characteristics (having multiple co-morbid chronic
diseases (3), potentially detrimental behaviours
(cigarette smoking (5,11), alcohol intake (5), poor
adherence to antihypertensive medications (11,13) and
physical inactivity) and possible adverse clinical con-
sequences, for example, uncontrolled hypertension
(14). Despite this, the burden of depression in clinical
settings in LMICs has been little-investigated. Recent
global movements to expand access to mental health
care integrated within general healthcare settings (15)
offer great potential to address the burden of untreated
depression in medical settings, including people with
hypertension.

In Ethiopia, the prevalence of depression was esti-
mated to be 9.1% in a nationally representative survey
(16) and it was in the top 10 causes of disease burden
(17). In a recent meta-analysis, hypertension was esti-
mated to affect 19.6% of Ethiopians aged 15 years and
older (18). Early detection and provision of effective
treatment for co-morbid depression would be expected
to bring about better clinical outcomes for both disor-
ders (7). However, as a prerequisite to integrating de-
pression care, it is imperative to understand the cur-
rent burden of depression in such settings and the
level of unmet need for mental health care.

This study aimed at determining the prevalence of co-
morbid depression, associated factors and the treat-
ment gap among people with hypertension attending
medical outpatient clinics at a government referral
hospital in Addis Ababa, Ethiopia.

PATIENTS AND METHODS

Study design: A hospital-based cross-sectional study
was conducted in July 2016 at Zewditu Memorial
Hospital (ZMH), a general referral hospital located in
the capital city Addis Ababa, Ethiopia. ZMH has 188
in-patient beds and serves 9,171 inpatients and 89,540
outpatients per year (19). People with hypertension
are seen by a case team consisting of an internist and
three nurses at a hypertension clinic twice a week. The
clinic provides outpatient follow up services for adults
diagnosed with hypertension who have been referred
from the different departments of the hospital and
nearby health centers. Currently there are around 720
patients under regular follow up at the clinic, with an
average of 30 patients seen on each clinic day.

Sample Size: The sample size was estimated using the
single population proportion formula with 95% confi-
dence level and 80% power.
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As the prevalence of depression among hyperten-
sive patients is not known in Ethiopia, the 26.8%
prevalence reported in a meta-analysis of observa-
tional studies (7) was used. With these assump-
tions, a sample size of 302 was required.

Sampling: The study included all consenting pa-
tients aged 18 years and above with an established
diagnosis of hypertension who attended for follow
up at ZMH hypertension clinic during the study
period. Acutely unwell patients, those with cogni-
tive impairment and patients who were unable to
communicate in the language of the interview
(Ambharic) were excluded from the study. Con-
secutive hypertensive patients who fulfilled inclu-
sion criteria were included until the target sample
size was obtained.

Measures: The data were collected by a trained
nurse and a psychiatric resident using a structured
questionnaire. Participants were interviewed and
information regarding socio-demographic charac-
teristics, behavioral factors and clinical character-
istics were collected.

Depression was assessed using the PHQ-9 (20).
The PHQ-9 is a nine-item instrument with four
response options. It assesses various domains of
depressive symptoms and quantifies their severity
in the past two weeks. PHQ-9 has been validated
in Ethiopia and was found to be a reliable and
valid instrument to assess depression among adults
in an outpatient health care setting. An optimal cut
-off score of >9 to define probable depression in
medical out-patients in Ethiopia has been proposed

@21).

Clinical measures: Height and weight were meas-
ured by a nurse. Body mass index (BMI) was cal-
culated and categorized as normal (<25 kg/m?),
overweight (25-29.9kg/m”) and obese (>30 kg/m?)
according to the WHO classification (22).

Blood Pressure was extracted from the medical
notes for the current clinic attendance. Partici-
pants with a systolic blood pressure > 140 mmHg
or a diastolic blood pressure > 90 mmHg were
classified as having uncontrolled blood pressure.
All medications being taken at the time of data
collection were recorded from the medical records
and categorized according to their number and
pharmacological class. Adherence was assessed
using a 4-item measure of medication adherence
(23) which has been adapted for Ethiopia previ-
ously (24). The total score was classified as high
(0), medium (1-2) and low (3-4) adherence.



Participants were asked for any previous diagnosis of
chronic medical conditions, including diabetes melli-
tus, heart disease, chronic respiratory diseases/
asthma, HIV/AIDS, cancer and epilepsy.

Lifestyle measures: Physical activity was classified
as regular activities carried out at least twice a week
during leisure time or as a part of work. Three or
more servings of fruit and vegetable per week were
classified as a high fruit and vegetable diet (25). Par-
ticipants using any tobacco product at the time of
data collection were classified as smokers. Frequency
of khat use (amphetamine-like stimulant) was re-
corded.

Alcohol use was assessed using the FAST Alcohol
Screening Test (26). The FAST has been adapted for
use in Ethiopia (27) and an overall total score of 3
and above was classified as hazardous use.

Data analysis: Data were entered and analyzed using
SPSS software version 20. Descriptive statistics was
computed for socio-demographic, clinical and behav-
ioral characteristics of participants. Chi-squared and
Fisher’s exact test were used for the purpose of sta-
tistical comparisons. Univariate and multivariable
regression analysis were carried out for effect estima-
tion. A priori explanatory variables to be included in
the multivariable model were: sex, age, marital
status, educational status, number of co-morbid
chronic illnesses, taking beta blocker medication,
alcohol use, BMI, physical activity, adherence with
medication, duration of diagnosed hypertension and
uncontrolled diastolic blood pressure. Odds ratios
(OR) and 95% confidence intervals (CI) were calcu-
lated. A value of p <0.05 was considered statistically
significant.

Ethics, consent and permissions: Ethical approval
was obtained from the Scientific Review Committee,
Department of Psychiatry, Addis Ababa University
and Addis Ababa City Administration Health Bureau
before conducting the study. Written, informed con-
sent was obtained and confidentiality was main-
tained. Any person identified with depression was
referred to the hospital psychiatric out-patient clinic
for further assessment treatment. Adherence counsel-
ing was given for patients with poor treatment adher-
ence.

RESULTS

Socio-demographic characteristics: A total of 302
participants were included in this study. The majority
of participants (57.0%) were female. The age ranged
between 18 and 96 years, with a mean of 55.8£12.9
years. More than a third (34.1%) of participants be-
longed to the age group 50-59 years.
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Over a quarter (25.2%) of participants had at least
college level education, but 60 (19.9%) had no for-
mal education. More than two thirds (67.5%) were
married. Around half of the participants (44.0%)
were either employed or merchants and 36 (11.9%)
were unemployed (Table 1).

Table 1: Socio-demographic characteristics of pa-
tients on treatment for hypertension, Zewditu
Memorial Hospital, Addis Ababa,

Characteristics Number Percent
Sex

Male 130 43.0
Female 172 57.0
Age group (years)

18-29 7 2.3
30-39 24 7.9
40-49 50 16.6
50-59 103 34.1
60-69 72 23.8
>70 46 15.2
Educational level

No Formal education 60 19.9
Grade 1-6 52 17.2
Grade 7-12 114 37.7
College/above 76 25.2
Marital status

Unmarried 98 32.5
Married 204 67.5
Job status

Unemployed 36 11.9
Employed/merchant 133 44.0
Housewife 50 16.6
Other 83 27.5

Ethiopia, 2016 (n1=302)

Clinical and behavioral characteristics: The mean
systolic and diastolic blood pressures were 142.7
(Standard Deviation (SD) 22.9) mmHg and 83.3
(SD 12.4) mmHg, respectively. Diastolic blood
pressure was uncontrolled (=90 mmHg) among
42.4% (n=128) and systolic blood pressure was
uncontrolled (>140 mmHg) among 56.6% (n=171)
of the participants. The mean duration of diagnosed
hypertension among the participants was 10.1 (SD
8.7) years. Enalapril 162 (53.6%), nifedipine 153
(50.7%) and atenolol 118 (39.1%) were the com-
monest antihypertensive medications prescribed to
participants.

Nearly a quarter of participants (23.2%; n=68) were
taking three or more antihypertensive medications.
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The most commonly used classes of antihypertensive Half (50.0%) of the participants had at least one
medications were calcium channel blockers (56%; n= other chronic medical illness. Twenty-three (7.7%)
169), angiotensin converting enzyme inhibitors had two or more co-morbid medical conditions.
(54.6%; n=165), beta-blockers (42.4%; n=128)) and (Table 2).

diuretics (26.8%; n=81).

Table 2: Clinical characteristics of people receiving treatment for hypertension,

Zewditu Memorial Hospital, Addis Ababa, Ethiopia, 2016 (n=302)

Characteristics Number percent
Duration of diagnosed hypertension

<2 years 39 12.9
2-5 years 76 25.2
>5 years 187 61.9
BP (mmHg)

<140/90 104 344
Diastolic Blood Pressure >90 128 42.4
Systolic Blood Pressure >140 171 56.6
Medications

Propranolol 8 2.6
Atenolol 118 39.1
Metoprolol 3 1.0
Amlodipine 17 5.6
Nifedipine 153 50.7
Hydrochlorothiazide 81 26.8
Enalapril 162 53.6
Captopril 3 1.0
Medications for diabetes mellitus 81 26.8
Aspirin 11 3.6
Statins 18 6.0
Antihypertensive medication class

Diuretics 81 26.8
Beta blockers 128 42 .4
ACE inhibitors 165 54.6
Calcium channel blockers 169 56.0
Number of antihypertensive medications

0 31 10.3
1 71 23.5
2 130 43.0
3 66 21.9
4 4 1.3
Chronic medical conditions

Diabetes mellitus 82 27.2
Heart diseases 21 7.0
Respiratory system diseases 22 7.3
HIV/AIDS 6 2.0
Cancer 1 3
Renal diseases 35 11.6
Others 9 3.0
Number of chronic diseases

0 151 50.0
1 128 42.4
2 21 7.0
3 2 .7




Two thirds (66.6%) of the participants had high adher-
ence (MMAS-4 score=0) with their antihypertensive
medications. The mean (SD) Body Mass Index of
participants was 26.6 (4.9) kg/m”. More than a third
(35.8%) of participants were overweight and 24.5%
were obese. Only a quarter (23.5%) of participants
had three or more servings of fruits and vegetables a
week.
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The majority (64.6%) reported doing regular
physical activity. Very few (3.0%) of the partici-
pants were current smokers and 37 (12.3%) had
hazardous use of alcohol (FAST score >3). Ten
(3.3%) reported current khat use and 187 (61.9%)
reported current coffee consumption. (Table 3).

Table 3: Behavioural characteristics of participants, Zewditu
Memorial Hospital, Addis Ababa, Ethiopia, 2016 (n=302)

Characteristics

Number Percent

Adherence to medication
Low (MMAS-4 >3)
Medium (MMAS-4 =1 or 2)
High (MMAS-4 =0)
BMI (kg/m2)

<25

>25 and <30

>30

Physical activity

No

Yes

Fruits/vegetables >3servings/week

No
Yes
Coffee consumption
No
Yes

Hazardous alcohol use (FAST >3)

No

Yes

Smoking

No

Yes

Khat chewing
No

Yes

3 1.0

98 325
201 66.6
120 39.7
108 35.8
74 24.5
112 37.1
190 62.9
231 76.5
71 23.5
115 38.1
187 61.9
265 87.7
37 12.3
293 97.0
9 3.0

292 96.7
10 33

Prevalence of depression and treatment gap among
participants: The mean (SD) PHQ-9 score for all par-
ticipants was 4.5 (4.9). The prevalence of depression
(PHQ-9 score >9) among participants was 22.2%
(n=67).

Only six participants (8.9%) were receiving treatment
for depression, of whom all were receiving pharma-
cological treatment and none had received a psychoso-
cial intervention. Four were treated for depression in
public hospitals, one in a health center, and the other
in a private general clinic.

Univariate associations with depression: In the
univariate analyses, female gender (OR 2.1, 95%
CI 1.2, 3.7), being unmarried (OR 2.0, 95% CI 1.1,
3.5), taking a beta blocker antihypertensive (OR
1.8, 95% CI 1.1, 3.1), physical inactivity (OR 1.9,
95% CI 1.1, 3.3) and having two or more co-
morbid medical illnesses (OR 8.2, 95% CI 3.2,
21.2) were associated with depression. (Table 4)
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Table 2: Clinical characteristics of people receiving treatment for hypertension,
Zewditu Memorial Hospital, Addis Ababa, Ethiopia, 2016 (n=302)

Characteristics Number percent
Duration of diagnosed hypertension

<2 years 39 12.9
2-5 years 76 252
>5 years 187 61.9
BP (mmHg)

<140/90 104 344
Diastolic Blood Pressure >90 128 42.4
Systolic Blood Pressure >140 171 56.6
Medications

Propranolol 8 2.6
Atenolol 118 39.1
Metoprolol 3 1.0
Amlodipine 17 5.6
Nifedipine 153 50.7
Hydrochlorothiazide 81 26.8
Enalapril 162 53.6
Captopril 3 1.0
Medications for diabetes mellitus 81 26.8
Aspirin 11 3.6
Statins 18 6.0
Antihypertensive medication class

Diuretics 81 26.8
Beta blockers 128 42.4
ACE inhibitors 165 54.6
Calcium channel blockers 169 56.0
Number of antihypertensive medications

0 31 10.3
1 71 23.5
2 130 43.0
3 66 21.9
4 4 1.3
Chronic medical conditions

Diabetes mellitus 82 27.2
Heart diseases 21 7.0
Respiratory system diseases 22 73
HIV/AIDS 6 2.0
Cancer 1 3
Renal diseases 35 11.6
Others 9 3.0
Number of chronic diseases

0 151 50.0
1 128 42.4
2 21 7.0
3 2 7

In the multivariable model, female gender (adjusted
odds ratio (aOR) 2.6, 95% CI 1.2, 5.8), being unmar-
ried (aOR 2.0, 95% CI 1.0, 3.7) and having two or
more co-morbid medical illnesses (aOR 12.6, 95% CI
4.3, 37.0) were associated independently with in-
creased odds of depression among participants.

Taking beta blocker became marginally non-
significant in the multivariable analysis but with the
strength of association unchanged. Age, level of
education, medication adherence, alcohol abuse,
BMI, duration of diagnosed hypertension and blood
pressure control showed no association with depres-
sion (Table 5).
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Table 5: Multiple logistic regression analysis of factors associated with depression among
people on treatment for hypertension, Zewditu Memorial Hospital, Addis Ababa, Ethiopia, 2016 (n=302)

Association with PHQ score > 9

Characteristics

Unadjusted Odds Ratio

(95% CI)

Adjusted Odds Ratio

(95% CI)

Sex (female)

Age (years)

Education level (years of schooling)
Marital status (unmarried)

Number of co-morbid chronic diseases
0

1

>2

Beta blockers (present vs. absent)
Hazardous alcohol use (FAST >3)
BMI (kg/m2)

<25

25-29.9

>30

Physical inactivity

Adherence (low/medium)

Duration of diagnosed hypertension (years)
Uncontrolled DBP

2.07 (1.16-3.70)
1.01 (0.99-1.03)
0.99 (0.94-1.04)
1.99 (1.14-3.48)

Reference
1.55(0.85-2.83)
8.23 (3.20-21.16)
1.81 (1.05-3.12)
1.35 (0.62-2.96)

Reference

1.34 (0.71-2.55)
1.65 (0.83-3.29)
1.92 (1.12-3.32)
1.73 (0.99-3.02)
1.03 (1.00-1.06)
1.13 (0.66-1.96)

2.63 (1.20-5.80)
1.01 (0.98-1.04)
1.03 (0.97-1.10)
1.95 (1.02-3.71)

Reference
1.68 (0.87-3.22)

12.58 (4.28-36.97)

1.88 (1.00-3.56)*
2.70 (1.00-7.30)+

Reference

1.30 (0.62-2.74)
1.23 (0.55-2.72)
1.73 (0.91-3.31)
1.66 (0.89-3.12)
1.03 (0.99-1.07)
1.04 (0.56-1.93)

*p =0.05; “p = 0.05; PHQ = Patient Health Questionnaire; FAST = FAST Alcohol Screening Test;
BMI = Body Mass Index; DBP = Diastolic Blood Pressure; SBP = Systolic Blood Pressure

DISCUSSION

Prevalence of depression: In this hospital-based study
from Ethiopia, the prevalence of depression was high
at 22.2%. Although we did not have a comparison
group in our study, this is substantially higher than the
9.1% 12-month prevalence reported among the gen-
eral population in the 2012 Ethiopian National Health
Survey (16). Increased prevalence of depression in
hypertensive patients has been described in previous
studies (12, 28). In a hospital-based study from Nige-
ria, the prevalence of depression among participants
with essential hypertension was 26.7% (12). In an-
other study that compared prevalence of depression
among hypertensive patients and their age matched
healthy controls, hypertension had a significant posi-
tive relationship with depression (28). The prevalence
of depression in our study is also comparable to the
26.8% (95% CI 21.7, 32.3) overall prevalence of de-
pression among people with hypertension reported in
a recent meta-analysis from HICs (4).

Despite affecting nearly one quarter of hypertensive
out-patients in our study, 91% were not receiving
treatment for co-morbid depression.

In a study that reviewed community-based psychi-
atric epidemiological studies that used standard-
ized diagnostic instruments, the median treatment
gap was 56.3% for depression, but data were lack-
ing from LMICs (29). The treatment gap in this
study is as high as the treatment gap for mental
disorders observed in a rural Ethiopian population
with limited access to mental health care (30).This
is surprising given the presence of an on-site psy-
chiatric clinic and the skilled levels of clinicians,
including general and specialist physicians, present
in this referral hospital. This might be due to low
patient and provider awareness about depression
and its treatment.

Factors associated with depression: In this study,
having two or more co-morbid chronic medical
illnesses was associated with increased odds of
depression, both in univariate and multivariable
analyses. This may be due to increased disability
and decreased quality of life caused by additive
effect of multiple co-morbid illnesses. Treatment
of co-morbid chronic medical conditions could be
considered as a potential target to reduce depres-
sion among hypertensive patients.



Despite the majority of patients taking two or more
antihypertensive medications, nearly half of the par-
ticipants in this study had uncontrolled blood pressure
which might have contributed to increased risk of co-
morbidities, caused by complications of high blood
pressure, and disability. It might also reflect the qual-
ity of chronic disease care in the Ethiopian setting,
where the health system and patient and provider ex-
pectations are orientated to acute, curable infectious
conditions rather than long-term care.

Taking beta blocker antihypertensive medication was
associated significantly with depression in univariate
analysis. The association became marginally non-
significant in the multivariable analysis (aOR=1.88,
95% CI= 1.00-3.56). This finding may reflect a true
association between beta blockade and depression that
was not evident due to small sample size. The associa-
tion between beta blockers and depression has been
supported in previous studies. Luijendijk et al. con-
ducted a cohort study that included 5104 elderly per-
sons to examine the relationship between beta-
blockers and incident depression. They found that
lipophilic beta blockers were associated with an in-
creased risk of depressive symptoms (9).

Depression and behaviors: Medication adherence was
not significantly associated with depression in this
study. This finding was in agreement with a previous
study that reported no significant association between
poor treatment adherence and presence of depression
among subjects with hypertension (13). However, the
same study found significant association between poor
treatment adherence and severity of depression which
was not assessed in the present study. Contrary to our
finding, a meta-analysis of twelve studies reported
that depression is significantly associated with poor
treatment adherence in patients with chronic medical
illnesses (31). This difference may be due to methodo-
logical factors. In this study, we relied on self-report
of medication adherence and the percentage of partici-
pants reporting poor adherence was low. The sample
itself is biased towards people who have continued to
engage with treatment, and were relatively well-
educated, which may mean that this finding is not
generalizable to the rest of the population.

Sedentary lifestyle has been previously reported to be
associated with depression among hypertensive pa-
tients (13). We found that physical inactivity was as-
sociated with depression in univariate but not in multi-
variable analysis. The heterogeneity of the population
attending ZMH might have contributed to this finding.
Some of the attendees were from Addis Ababa, well-
educated and not in manual jobs, while others were
farmers referred for refractory blood pressure from
outside of the city.
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The association between depression and exercise is
only really relevant for the people from Addis
Ababa, but we did not have an adequate sample
size to explore this hypothesis in our dataset. Other
factors known to affect the beneficial effects of
exercise on depression such as intensity of exercise
(32), social support and resilience (33) need to be
explored.

Contrary to previous studies (11,33), hazardous
alcohol use was not associated with depression in
our study. This might be due to under-reporting of
alcohol use by participants.

Limitations: This study was a cross-sectional hos-
pital-based study. Its findings may not be gener-
alizable to the entire population of hypertensive
patients. No causal links or directions can be in-
ferred in a cross-sectional survey of this nature.
The study used a sample size calculated for meas-
urement of prevalence. A larger sample size would
be preferable for measures of association and ad-
justing for confounders. Additionally, khat and
tobacco use were not included in the final logistic
analysis because of the small proportion of users in
the current sample.

Conclusions: The findings of this study suggest a
need to equip general health workers to detect,
assess and treat co-morbid depression in people
with hypertension in Ethiopia. A prospective study
with a larger sample size is needed for future stud-
ies to establish more definitive link between de-
pression and hypertension and consequences of co-
morbid depression on patient behaviours and hy-
pertension complications. Furthermore, future
studies looking at the effect of physical activity
and beta-blockers on depression are needed to un-
derstand the nature of their relationship.
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