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Abstract
Background

Hypertension is a medical condition of public health concern that increases the risk for chronic non-
communicable diseases and mortalities. In recent years, understanding its co-existence with other
comorbidities have been the focus of better management. However, the relationship between
hypertension and depression or anxiety has been contentious with diverse findings reported by different
studies. Understanding the relationship between depressive and anxiety disorders and hypertension
control will be crucial for reducing the mortality associated with hypertension. Therefore, this study was
conducted to determine the association between depression or anxiety and hypertension control.

Methods

A cross-sectional study was conducted among 321 hypertensive patients accessing care in two hospitals.
Depression and anxiety symptoms were assessed using the Hospital Anxiety and Depression Scale.
Relationship between uncontrolled hypertension and depression or anxiety was assessed using binary
logistics regression.

Results

The prevalence of depression and anxiety was 12.1% and 23.1% respectively. Total of 60 and 261 of the
participants had controlled and uncontrolled blood pressure respectively. Out of the 261 participants with
uncontrolled blood pressure, 14.2% and 23.4% had depression and anxiety respectively. Depression
(OR=7.751, 95% CI=1.79-43.4, P=0.011) was associated with an increased risk for uncontrolled blood
pressure after adjusting for sex, smoking of cigarette, age, marital status, and exercise.

Conclusion

There is a statistically significant relationship between depression and uncontrolled blood pressure. It is
therefore relevant for healthcare providers to assess for depression in patients with hypertension and
provide treatment to achieve hypertension control.

Background
Hypertension is a medical condition of public health concern that increases the risk for cardiac, brain,
kidney, and other diseases affecting other organs of the body. It is a major cause of premature death
worldwide, and a leading cause of morbidity and mortality. Globally, about 1.28 billion adults between the
ages of 30 and 79 years are living with hypertension and about two-thirds of these live in low- and
middle-income countries (LMICs). Some of the risk factors for Hypertension include unhealthy diet,
physical inactivity, overweight, alcohol consumption, use of cigarettes, and other co-existing disease
conditions like diabetes and kidney diseases.(1)
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About 46% of adults with hypertension are not aware that they have this health challenge while only
about 42% of adults with hypertension are diagnosed and treated, with about 79% of those on treatment
failing to achieve blood pressure control.(1) Factors such as eating healthy diet, engaging in physical
activities, reduction of weight, and avoiding alcohol and use of cigarettes have been shown to be
important factors in achieving blood pressure control.

Psychological variations among individuals are also known to play important role in the etiology of
essential hypertension. However, the exact mechanism through which these variations act or the specific
conditions that may be implicated still remains unclear (2, 3) Globally, depressive and anxiety disorders
are the commonest psychiatric diseases. (4) It is a leading cause of disability globally and contributes
significantly to the overall global burden of disease.(5, 6) The picture is also similar in outpatient clinics
and community settings wherein these twin conditions are common psychiatric manifestations often
encountered. (7–9) Reports from studies in Nigeria have also documented that the commonest
psychiatric disorders were depressive and anxiety disorder. (10–12) Thus, it makes sense to examine the
association between these twin conditions and hypertension control.

Some studies have demonstrated an association between mental health disorders and some established
cardiovascular disease risk factors.(13–16) However the relationship between hypertension and
psychological disorders has been quite a contentious issue with diverse findings being reported by
different studies.(17) Furthermore, identifying comorbid psychiatric situations is very important because
the morbidity and mortality resulting from depression are higher when it coexists with other medical
illnesses.(18, 19) Although, depression is associated with mortality in chronic heart failure patients, the
pathway always appears to be multifactorial and still unclear.(20) In hypertensive patients, the
relationship is quite unclear as some medications may also potentiate depression while patients in a
depressed state may also lose interest in taking medications.(21) Notwithstanding, understanding the
relationship between depressive and anxiety disorders and the management of hypertension will be
crucial for reducing the mortality associated with the comorbidities.

Therefore, this study was conducted to determine the association between depression or anxiety and
hypertension control.

Methods
Study setting.

The study was carried out in two health centres in Mainland Local Government Area (LGA) in Lagos State,
Southwest Nigeria. The two health centres are the Ebutte Meta Health Centre, Oyingbo and the Harvey
Road Health Centre and Maternity, Yaba. The Ebutte Meta Health Centre operates on a 24-hour basis per
day and it is mainly run as an out-patient health facility at the general out-patient department (GOPD).
The average daily clinic attendance at this GOPD. clinic is 200 patients. The Harvey Road Health Centre
and Maternity, Yaba open to the public 24 hours a day and every day of the week including public
holidays, and the average daily patient attendance ranges between 40 and 50 patients. 
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Study Population

A total of 321 patients participated in this study with the study population consisting of hypertensive
patients attending the GOPD at both health facilities stated above.

Study design

The study was a cross-sectional study conducted at two health facilities in Lagos, southwest Nigeria
among adult patients who are living with hypertension. 

Inclusion and exclusion criteria

Confirmed hypertensive patients (i.e., blood pressure above 140/90 millimeter of mercury-mmHg at the
first visit and subsequently confirmed according to standard protocol) on antihypertensive medications
were included in the study. Hypertensive patients who were suffering from other chronic medical
conditions such as diabetes, bronchial asthma, arthritis and peptic ulcer disease were excluded. Also,
hypertensive patients with history of psychiatric illness or the use of psychotropic medications such as
anxiolytics, antidepressants and antipsychotics in the last 6 months were excluded from the study. All
pregnant hypertensive women attending the health centres were also excluded.

 

Sampling technique 

Hypertensive patients attending the GOPD clinic of the two health centres were recruited consecutively on
every clinic day over a period of six weeks until the minimum sample size of 321 was attained.
Hypertensive patients were defined as those with a blood pressure of above 140 mmHg systolic and/or
above 90 mmHg diastolic or patients on antihypertensive medications. 

Data collection instruments

Patients at the two study locations completed a comprehensive set of questionnaires that included
sections on sociodemographic characteristics, risk factors for hypertension such as smoking, alcohol
drinking habits, sedentary lifestyle, obesity and family history of hypertension. The Hospital Anxiety and
Depression (HAD) scale was used to identify Psychiatric morbidity (anxiety and depression). (22) 

Blood pressure and Anthropometric variables

Two measures of systolic and diastolic blood pressure were taken after the patient have rested for at
least 10 minutes after coming into the consulting room. The time interval between the two measurements
was at least 10 minutes with the first measurement being taken at the beginning of the interview and the
second in the end. The weight and the height of each participant were measured, and the body mass
index (BMI) was computed from the figure obtained. The abdominal girth was also measured at the level
of the umbilicus using a non-expandable measuring tape. 
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Screening for Depression and Anxiety

Screening for psychiatric morbidity was carried out with the aid of a self-rated questionnaire using the
Hospital Anxiety and Depression (HAD) scale which has been validated in this environment.(23) 

 

 

The hospital anxiety depression scale (HAD)

The HAD is a 14-item scale designed by Zigmond and Snaith in 1983 to detect anxiety and depression in
general medical outpatient populations. Seven questions in HAD scale measure anxiety symptoms and
seven measure depression symptoms. The answer to each question was scored on a scale of 0-3 and the
total for the anxiety and depression scale was computed separately. A cut-off point of 8 and above on the
HAD sub-scales was used to identify subjects with the presence of anxiety and depression among
participants in this study. The HAD score was categorized into two groups based on the cutoff score of 8.
Patients scoring 8 and above were considered as likely to have the disorder.(22,23) 

Data management

Data was processed and analysed using IBM SPSS version 23.0. The participants were grouped into
controlled blood pressure and uncontrolled blood pressure groups (controlled blood pressure defined as
90-140mmHg systolic and/ 60-90mmHg diastolic). First, bivariate analysis was done to determine
factors associated with uncontrolled blood pressure. All factors at the 20% level of statistical significance
were then included in a logistic regression model to explore the association. In addition, other factors
from previous studies (24–26) that are related to blood pressure control and depression or anxiety were
included in the model and adjusted for. Such factors included exercise, level of education, alcohol use,
employment status, weight and gender.

Ethical consideration

Ethical approval was obtained from the Ethical and Research Committee of the Federal Neuropsychiatric
Hospital, Yaba, Lagos. All methods in this study were performed in accordance with the guidelines and
regulations of the approving institution. Informed consent was obtained from all the study participants in
writing. 

Results
A total of 321 persons living with hypertension participated in this study. Most of the respondents 234
(72.9%) were females. The ages of the respondents ranged from 35 to 65 years with most (67%) from the
middle-aged group. About three-quarters (76.3%) of the respondents were married, Table 1.
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A total of 60 (18.7%) and 261 (81.3%) of the participants had controlled blood pressure and uncontrolled
blood pressure respectively. Among the participants, 39 (12.1%) and 74 (23.1%) had symptoms of
depression and anxiety respectively. Among the respondents with depression 31(79.5%) were females
and among those with anxiety 59(79.3%) were also females. Out of the 261 respondents with
uncontrolled blood pressure, 37 (14.2%) had depression while 61 (23.4%) had anxiety. 

Also, 133 (41.4%) of the participants were obese, 128 (39.9%) had close relatives with hypertension, 216
(67.3%) did not engage in physical exercise, 12 (3.7%) smoked cigarette, while 67 (20.9%) used alcohol,
table 2.

Uncontrolled blood pressure was found more among 82.9% of those physically inactive, all those who
smoke cigarettes, 82.1% of those who used alcohol and 82.7% of those who were obese, Table 3.

Among the participants who had depression, 94.9% had uncontrolled blood pression and this was
statistically significant P = 0.02. Also, in the participants who had anxiety, 82.4% had uncontrolled blood
pressure, but this was however not statistically significant P = 0.78, table 3.

Only those with depression (OR=7.751, 95% CI=1.79-43.4, P=0.011) had increased odds of having
uncontrolled blood pressure compared to those without depression on logistic regression. This
association remained after adjusting for sex, smoking of cigarettes, age, marital status, and exercise,
table 4.

Discussion
Different studies have reported diverse findings on the relationship between hypertension and depression
or anxiety making the relationship between hypertension and depression or anxiety contentious. (17) In
this study we assessed the relationship between the presence of the symptoms of depression or anxiety
and uncontrolled hypertension. More females (72.9%) compared to males participated in this study, this
may be because women seek healthcare more when within the age group that participated in this study.
(27–29) We found that cigarette smoking, marital status, depression and age were associated with
uncontrolled hypertension. Furthermore, depression was found to be associated with uncontrolled
hypertension even after adjusting for confounders.

Depression was found more among the women as greater than three-quarters of those with depression
were women. This is similar to other hospital-based studies in Nigeria and LMICs. (7, 12, 27, 30, 31).
Higher prevalence of depression among women has been attributed to factors, such as hormonal
fluctuations, higher rates of illness, and a more severe mental burden with regards to women’s cultural
role and relationships, especially in LMICs. (32) Although these attributes were not the focus of this study,
they may serve as future areas of research.

Depression and anxiety are common mental disorders and they are among the leading causes of
disability globally and contributes significantly to the overall global burden of disease. (5, 6, 33) In
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Nigeria, various studies have found different prevalence for depression (10, 11, 27, 28, 34) and anxiety
(10, 34) in the various regions of the country.

About one-quarter and one-eight of the study participants had anxiety and depression scores respectively
above the cutoffs.(22, 23) The proportion of respondents with symptoms of anxiety or depression in this
study is similar to that in a study in India.(13) reaffirming that anxiety and depression are common
comorbidities among patients who have hypertension.(13, 35) In addition depression and anxiety were
found more among the middle aged adults and the elderly and this was consistent with findings of a
study in Afghanistan among adults with hypertension. (36) The study attributed this finding to the poor
level of mental health services and facilities and the delay in accessing healthcare due to cost especially
in LMICs resulting in the challenge of diagnosing depression and anxiety at their onset among the
younger age. (35, 36)

The factors found to be related to uncontrolled blood pressure in this study were cigarette smoking,
marital status, depression and age. Uncontrolled blood pressure was found more among the participants
who were cigarette smokers, those who were single, those depressed and those that were in the elderly
aged group. Similar hospital-based studies also found these factors to be associated with uncontrolled
blood pressure.(24, 26). There was however no relationship between anxiety and blood pressure control in
this study and this was similar to the finding of a study done in Pakistan (16) where anxiety was found
not to be associated with blood pressure control among the study participants.

Furthermore, after adjusting for sex, cigarette smoking, age, marital status and exercise, which are
confounders for uncontrolled hypertension, only the association of depression with uncontrolled
hypertension remained. This finding was similar to studies done in Pakistan and Mexico (16, 37) but this
was however not consistent with a study conducted in the United States of America (USA) where study
participants with depression were found to have good blood pressure. (14) The difference of the USA-
based study was explained by the fact that the participants with symptoms of depression and anxiety
utilized the health facilities more frequently, hence the good blood pressure control found among them.
This may also be due to the high level of economic development and the availability of advanced
healthcare in the USA when compared to what is obtainable in the setting were our study was done.

The cross-sectional nature of the study makes it difficult to clearly demonstrate causality.

Nonetheless, the internal validity of the study was strengthened by excluding participants who had other
chronic medical morbidities and those with history of psychiatric disorders. If not excluded, these could
have distorted the findings of the study.(1) Furthermore, confounders related to depression and
uncontrolled hypertension which could have confounded the true picture were adjusted for in the logistic
regression model.

Conclusion
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Depression and anxiety are common morbidities associated with hypertension, however, most patients
living with hypertension are not assessed for these mental morbidities, so these health conditions are
mostly unrecognized and therefore untreated in patients with hypertension especially in LMICs. Our study
showed a statistically significant relationship between depression and uncontrolled hypertension. Thus, it
becomes important for healthcare providers who manage patients with hypertension to also assess them
for depression and anxiety and treat accordingly where such exists. This will contribute to optimizing
blood pressure control and reduction of complications and mortalities associated with poor blood
pressure control.
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Characteristic   Frequency %

Gender      

  Male 87 27.1

  Female 234 72.9

       

Age Group (years)      

  Young adults (35-39) 22 6.9

  Middle aged adults (40-59) 215 67.0

  Elderly (≥ 60) 84 26.1

       

Religion      

  Christianity 205 63.9

  Islam 113 35.2

  Traditional worshipper 3 0.9

 

       

Marital status      

  Not married 16 5.0

  Married 245 76.3

  Widowed 60 18.7

       

Educational level      

  No formal education 61 19.0

  Primary school 117 36.5

  Secondary school  98 30.5

  Post-secondary school 45 14.0

       

Employment status      

  Employed 268 83.5
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  Unemployed 53 16.5

Table 2 -Health Status of the participants and their NCD risk factors
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Variables Frequency Percentage

     

Blood pressure    

Controlled 60 18.7

Uncontrolled 261 81.3

     

Depression    

Present 39 12.1

Absent 282 87.9

     

Anxiety    

Present 74 23.1

Absent 247 76.9

     

BMI    

Obese (≥30) 133 41.4

Overweight (25-29) 118 36.8

Normal (≤24.9) 70 21.8

     

 Abdominal girth     

67-89.9 79 24.6

90-98.9 81 25.2

99-106.9 73 22.8

107-128 88 27.4

     

Close relative with Hypertension    

Yes 128 39.9

No 144 44.9

Don’t know 49 15.9
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Engage in physical exercise    

Yes 105 32.7

No 216 67.3

     

Current smoker     

Yes 12 3.7

No 309 96.3

     

Alcohol Use    

Yes 67 20.9

No 254 79.1

Table 3- - Socio-demographic factors, mental health status and NCD risk factors associated with
hypertension control.
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  Blood Pressure       P-value

Variables Controlled

n (%)

Uncontrolled

n (%)

     

           

           

Age group          

35-39 1 (4.5) 21 (95.5) 2 3.38 0.18

40-59 44 (20.5) 171 (79.5)      

60-65 15 (17.9) 69 (82.1)      

           

Sex          

Male 14 (16.1) 73 (83.9) 1 0.53 0.47

Female 46 (19.7) 188 (80.3)      

           

Religion          

Christian 38 (18.5) 167 (81.5) 2 0.74 0.69

Islam 22 (19.5) 91 (80.5)      

Others 0 (0.0) 3 (100.0)      

           

Marital Status          

Not married 0 (0.0) 6 (100.0) 3 4.86 0.18

Married  52 (21.2) 193 (78.8)      

Divorced 1 (10.0) 9 (90.0)      

Widowed 7 (11.7) 53 (88.3)      

           

Educational Status          

No formal Education 11 (18.0) 50 (82.0) 3 1.20 0.75

Primary School 20 (17.1) 97 (82.9)      

Secondary school 18 (18.4) 80 (81.6)      
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Post-secondary school 11 (24.4) 34 (75.6)      

 

Employment Status

         

Employed 52 (19.4) 216 (80.6) 1 0.54 0.46

Unemployed 8 (15.1) 45 (84.9)      

 

Depression

         

Present 2 (5.1) 37 (94.9) 1 5.37 0.02

Absent 58 (20.6) 224 (79.4)      

           

Anxiety          

Present 13 (17.6) 61 (82.4) 1 0.08 0.78

Absent 47 (19.0) 200 (81.0)      

           

Physical

Exercise

Yes

 

 

12 (17.9)

 

 

55 (82.1)

 

 

1

 

 

0.34

 

 

0.85

No 48 (18.9) 206 (81.1)      

           

BMI          

Obese 23 (17.3) 110 (82.7) 2 0.30 0.96

Overweight 23 (19.5) 95 (80.5)      

Normal 14 (20.0) 56 (80.0)      

*Fisher’s exact test

TABLE 4- Adjusted Odds of having uncontrolled blood pressure
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Variables Odd Ratio 95% Confidence Interval P-value

Depression      

Present 7.75. 1.79-43.4 0.011

Absent 1.00    

       

Anxiety      

Present 0.52 0.24-1.17 0.116

Absent 1.00    

       

*adjusted for age, sex, physical exercise, cigarette smoking and marital status


