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Abstract
Introduction
Hypertension, a leading risk factor for cardiovascular death, has been closely linked with depression and
anxiety. The aim of this study was to examine the association of depression or anxiety with hypertensive
crisis in patients and also see if the association is affected by age group or gender. This was carried out in a
hospital setting.

Methods
This cross-sectional study was conducted between July 2019 and March 2022 on 290 patients admitted to the
Aga Khan University Hospital (AKUH), Karachi, Pakistan. All adult patients more than 18 years of age
admitted with uncontrolled hypertension with a systolic blood pressure of >140 and a diastolic blood
pressure of >90 admitted through emergency were included. A hypertensive crisis was defined as a systolic
blood pressure greater than 180 mm Hg or a diastolic blood pressure greater than or equal to 120 mm Hg,
with or without accompanying end organ damage. Symptoms of depression and anxiety were evaluated
using the Hospital Anxiety and Depression Scale (HADS), with a cut-off score ≥8.

Results
Of the patients identified with uncontrolled hypertension, a total of 140 (48.3%) of the patients presented
with a hypertensive crisis, while 150 (51.3%) did not have a hypertensive crisis at presentation. In the
hypertensive crisis group, 60 (49.3%) had HADS scores consistent with depression, while 83 (59.3%) had
HADS scores consistent with anxiety. In patients with hypertensive crisis, HADS depression and anxiety
were most prevalent in the 61-75 age group (39.7%). In the comparison of gender, it was found that males
and females with hypertensive crisis had an almost equal prevalence of anxiety (49.4% in males versus
50.6% in females). A slightly higher prevalence of depression was seen in females with hypertensive crises
when compared to males.

Conclusion
We found no association between depression or anxiety with hypertensive crisis, and the association is not
affected by age group or gender. However, do note that half of the patients with hypertensive crises had
depression or anxiety. Future large multicentered studies are required to study the link in greater detail.
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Introduction
Worldwide, hypertension is the leading risk factor for cardiovascular disease [1,2]. Estimates suggest that
31.1% of adults (1.39 billion) worldwide had a diagnosis of hypertension in 2010. The prevalence of
hypertension among adults was higher in low-and middle-income countries (LMICs) (75%, 1.04 billion
people) than in high-income countries (25%, 349 million people) [3]. In Pakistan, which is considered to be
an LMIC, a nationwide survey conducted in 2015-2016 showed a 46% prevalence of hypertension [4]. Besides
the well-known chronic effects of hypertension on the cerebral, renal, and cardiovascular systems,
uncontrolled hypertension can also precipitate an acute and severe elevation in blood pressure termed a
'hypertensive crisis', which is a systolic blood pressure of greater than or equal to 180 mm Hg or a diastolic
blood pressure of greater than or equal to 120 mm Hg. It is further categorized into hypertensive urgency or
emergency, depending on the presence or absence of end-organ damage [5]. It is estimated that
approximately 1-2% of the population with hypertension will present with this potentially life-threatening
complication [5].

While hypertension is the leading risk factor for cardiovascular diseases resulting in high mortality,
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depression is a common psychiatric illness resulting in a high rate of disability-adjusted life-years (DALYs),
which quantifies health loss due to specific diseases and injuries [6]. Between 2007 and 2017, mental
disorders resulted in significant increases in DALY counts, accounting for 16,800 DALYS (in thousands) in
males and 26,300 DALYS in females in 2017 [6]. According to the Global Burden of Diseases, Injuries, and
Risk Factors Study (GBD) 2019, depression ranked second among the top 25 leading causes of mortality
years lived with disability (YLD) and was ranked highest among psychiatric disorders. Depression was also
reported to be the seventh leading cause of total disability-adjusted life years (DALY), which reflects the
significant disease burden of this disorder [7]. In Pakistan, the mean overall prevalence of anxiety and
depression has been found to be 34% [8], which is significantly higher than the global lifetime prevalence of
8-12% [8,9].

Literature reports on the association between hypertension and depression [8]. We have previously reported
a prevalence of 56.3% of depression among patients with uncontrolled hypertension, also consistent with
the findings by Wang et al. [10,11]. However, the role of depression in a hypertensive crisis is an area less
studied. The underlying mechanisms of the link between depression and hypertensive crisis could be
attributed to different mechanisms such as endothelial dysfunction, altered hypothalamic-pituitary-adrenal
axis, or autonomic dysfunction with sympathetic activation [11]. Neurotransmitters involved in depression
such as serotonin and catecholamines like norepinephrine can have a major impact on the peripheral
cardiovascular system, including short-term and long-term blood pressure regulation [12].

With the rising burden of hypertension and psychiatric illnesses, including depression and anxiety, it is
important to find out if there is any existing link between the two and also identify the current burden in
this high-risk population for cardiovascular diseases. As the hypertensive crisis is an urgent and emergent
situation, most of this patient population can only be accessed through secondary and tertiary care hospitals
in a LMIC like Pakistan. The aim of this study was to delineate the association of depression or anxiety with
hypertensive crisis in patients from a hospital setting and also see if the association is affected by age groups
or gender.

Materials And Methods
This cross-sectional study was conducted between July 2020 and March 2022 on patients admitted to the Aga
Khan University Hospital (AKUH). AKUH is one of the largest Joint Commission International Accredited
(740 bedded) tertiary care university hospitals in the country and caters to a variety of patients referred from
all over Pakistan. All adult patients more than 18 years of age admitted with uncontrolled hypertension with
a systolic blood pressure of >140 and a diastolic blood pressure of >90 admitted through emergency were
included. Those who were on anti-depressants or had low GCS (Glasgow Coma Score) were excluded from the
study.

As established in the literature, the hypertensive crisis was defined as a systolic blood pressure of more than
180 mm Hg or a diastolic blood pressure of greater than or equal to 120 mm Hg, with or without
accompanying end-organ damage [5]. At least two readings were taken in the emergency room to document
the hypertensive crisis. Anxiety and depression were assessed using the Hospital Anxiety and Depression
Scale (HADS), widely used as a tool for assessing psychological distress in patients and nonclinical groups
[13]. We chose to use the HADS scale since it has the advantage of detecting both depression and anxiety in
patients with comorbid physical conditions, as it excludes somatic elements [14]. It is a validated tool used
in various populations and has been translated into at least 30 different languages. As validated by a
systemic review and meta-analysis of 747 studies, it also has good internal reliability [14,15].

Those patients with a history of anxiety or depression for at least six weeks prior to presentation were
assessed through HADS. The HADS is a 14-item scale (7 for anxiety and 7 for depression) that requires
respondents to give a verbal response that is scored as an index of the severity of anxiety or depression. Each
item is scored using a four-point Likert scale, with the scoring different for each item. The scores are then
calculated to produce two subscales corresponding to anxiety (HADS-A) and depression (HADS-D)
separately (each out of 8) [16]. The diagnosis of anxiety or depression is made when a patient scores 8 or
more on the HADS. This has also been validated in Urdu in Pakistan [17] and has been used in clinical
settings [18].

The covariates in the study included age, gender, education, employment status, marital status, obesity,
diabetes mellitus, coronary artery disease, adherence to an antihypertensive regimen, alcohol abuse,
smoking, duration of hypertension, and a history of cerebrovascular disease. According to the published
guidelines, diabetes was diagnosed if the patients were previously known diabetics or had a random plasma
glucose value of ≥200 mg/dl (≥11.1 mmol/l) or had a fasting plasma glucose value of ≥126 mg/dl (≥7.0 
mmol/l) or had an HbA1c ≥ 6 [19], whereas coronary artery disease was considered to be present in patients
who had any history of stable ischemic heart disease or acute coronary syndrome (ST-elevation myocardial
infarction [STEMI], non-ST-elevation myocardial infarction [NSTEMI], or unstable angina) [20]. With regards
to addiction, alcohol abuse was considered to be present if the daily alcohol consumption exceeded three
drinks a day (corresponding to ~30 g/day) [21]. On the other hand, past smokers were defined as subjects who
had stopped smoking at least one year ago. Current smokers were further categorized according to the
number of cigarettes smoked per day (light = 1 to 9, moderate = 10 to 19, heavy = more than 20) [22].
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Cerebrovascular disease was considered to be present in those with a history of neurological symptoms or
symptom complexes caused by cerebral ischemia or hemorrhage [23]. According to body mass index (BMI)
values for the Indo-Asian population, a BMI of more than 23 was used to define obesity, and subjects with a
BMI of less than 23 were regarded as non-obese [24].

A sample size of 290 participants was targeted to estimate the prevalence of depression or anxiety at 48.6%
and a significance level of 0.05. The sample size estimate was based on using a power of at least 80%.

Statistical Package for Social Sciences (SPSS version 19.1®, International Business Machines Corporation
(IBM), Armonk, NY) was used for analysis. The mean and standard deviation were calculated for quantitative
variables and frequency and percentage for qualitative variables. For each individual item question on the
HADS-A and HADS-D, a numerical code was assigned according to scale. All values for the 14-item
questions for HADS-A and HADS-D were calculated. The sum of HADS-A and HADS-D was then categorized
as >8 and <8. A score of >8 on either scale was suggestive of having anxiety or depression or both.
Comparison between qualitative variables was made using chi-square tests and multivariate logistic
regression was used to calculate the adjusted odds ratio and 95% confidence intervals. A p-value <0.05 was
considered to be significant.

Results
Out of the total 290 participants who were included in the study, 146 (50.3%) were males and 144 (49.7%)
were females. The number of patients who presented with a hypertensive crisis was 140 (48.3%), while 150
(51.3%) did not have a hypertensive crisis at presentation. 195 (79.6%) patients were obese, and 50 (20.4%)
were non-obese, and data for obesity were missing on 45 patients since they could not be collected. The
prevalence of depression was 143 (49.3%), while 160 (55.2%) of the total population had symptoms
consistent with anxiety. The baseline clinical characteristics and sociodemographics of all our patients are
summarized in Table 1.

Characteristics

Overall Patients with hypertensive crisis* Patients without hypertensive crisis

P-value*N(%) n(%) n(%)

290(100) 140(48.3) 150(51.7)

Age (years) 0.929

   21–45 50(17.4) 26(18.7) 24(16.1)  

   46–60 96(33.3) 45(32.4) 51(34.2)  

   61–75 104(36.1) 49(35.3) 55(36.9)  

   76–95 38(13.2) 19(13.7) 19(12.8)  

Sex 0.721

   Male 146(50.3) 72(51.4) 74(49.3)  

   Female 144(49.7) 68(48.6) 76(50.7)  

Marital status 0.676

   Married 232(80) 113(48.7) 119(51.3)  

   Never married 13(4.5) 5(3.6) 8(5.3)  

   Widowed 41(14.1) 21(15) 20(13.3)  

Employment status 0.908

   Yes 84(29) 41(29.3) 43(28.7)  

   No 206(71) 99(70.7) 107(71.3)  

Education level 0.956

   None 38(13.1) 20(14.3) 18(12)  

   Primary 58(20) 26(18.6) 32(21.3)  

   Secondary 95(32.8) 46(32.9) 49(32.7)  

   College/university 92(31.7) 45(32.1) 47(31.3)  
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BMI (kg/m2) 0.572

   Obese 195(79.6) 84(80.8) 111(78.7)  

   Non-obese 50(20.4) 20(19.2) 30(21.3)  

Duration of HTN 0.105

   Less than 10 years 115(61.8) 57(60.6) 88(62.4)  

   10-20 years 54(29) 28(29.8) 36(25.5)  

   20-30 years 14(7.5) 12(9.5) 9(6.4)  

   More than 30 years 3(1.6) 1(0.8) 8(5.7)  

Diabetes mellitus 153(52.9) 74(53.2) 79(52.7) 0.923

Chronic kidney disease 57(20) 28(20.3) 29(19.7) 0.906

IHD 78(27.2) 36(26.1) 42(28.2) 0.689

Cerebrovascular disease 31(10.7) 15(10.8) 16(10.7) 0.973

Alcohol use 4(1.4) 2(1.4) 2(1.3) 0.950

Smoking 0.993

   Non-smoker 226(78.7) 108(78.8) 118(78.7)  

   Past 32(11.1) 15(10.9) 17(11.3)  

   Current 29(10.1) 14(10.2) 15(10)  

HADS depression 143(49.3) 69(49.3) 74(49.3) 0.994

HADS anxiety 160(55.2) 83(59.3) 77(51.3) 0.174

TABLE 1: Sociodemographic and clinical characteristics of the study population (n=290)
*'Hypertensive crisis’, described as systolic blood pressure greater than or equal to 180 mm Hg or diastolic blood pressure greater than or equal to 120
mm Hg.

*The denominators for some variables are different because of missing data.

Table 2 demonstrates the comparison of depression and anxiety according to age categories in patients with
and without hypertensive crisis. In patients with hypertensive crisis, HADS depression was most prevalent
in the 61-75 age category (39.2%). Similar results were seen for HADS anxiety; it was most commonly seen in
subjects with hypertensive crisis in the 61-75 year age category (34.9%).
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Patients with hypertensive crisis* Patients without hypertensive crisis

P-value
**n=140(48.3) n =150(51.7)

HADS depression 69(49.3) 74(49.3) 0.711

   21–45 years 9(13.0) 13(17.8)  

   46–60 years 22(32.4) 18(24.7)  

   61–75 years 27(39.1) 32(43.8)  

   76–95 years 10(14.7) 10(13.7)  

HADS anxiety 0.709

   21–45 years 12(14.6) 14(18.4)  

   46–60 years 28(34.1) 21(27.6)  

   61–75 years 29(34.9) 31(40.8)  

   76–95 years 13(15.9) 10(13.2)  

TABLE 2: Comparison of depression and anxiety according to age categories in patients with and
without hypertensive crisis
*'Hypertensive crisis’, described as a systolic blood pressure more than or equal to 180 mm Hg or a diastolic blood pressure more than or equal to 120
mm Hg.

**The denominators for some variables are different due to missing data.

In a comparison of gender, it was found that males and females with hypertensive crisis had an almost equal
prevalence of HADS anxiety (49.4% in males versus 50.6% in females). A slightly higher prevalence of
depression was seen in females with hypertensive crisis when compared to males. These results are shown
in Table 3.

 
Patients with hypertensive crisis* Patients without hypertensive crisis

P-value
**n=140(48.3) n=150(51.7)

HADS depression 0.544

   Male 31(44.9) 37(50)  

   Female 38(55.1) 37(50)  

HADS anxiety 0.507

   Male 41(49.4) 34(44.3)  

   Female 42(50.6) 43(55.8)  

TABLE 3: Comparison of depression and anxiety according to gender in patients with and without
hypertensive crisis
*'Hypertensive crisis’, described as a systolic blood pressure greater than or equal to 180 mm Hg or a diastolic blood pressure greater than or equal to 120
mm Hg.

**The denominators for some variables are different due to missing data.

In univariate logistic regression, as shown in Table 4, depression was not found to be associated with
hypertensive crisis (p-value = 0.994), while the association between anxiety and hypertensive crisis was also
not statistically significant (p-value = 0.174).
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Characteristics Odds ratio (95% confidence interval) P-value

HADS depression versus no depression 0.998 (0.630–1.582) 0.994

HADS anxiety versus no anxiety 1.4 (0.867–2.198) 0.174

TABLE 4: Association of depression and anxiety with hypertensive crisis: univariate logistic
regression

Discussion
We found from this study that there was no association between depression or anxiety with hypertensive
crisis. On further stratification by age groups and gender, the association remained the same. Multiple
previous studies have investigated the relationship between depression and hypertension. A metaanalysis
estimated the prevalence of depression amongst hypertensive subjects to be 21.3% [25]. But to the best of
our knowledge, there is a paucity of data on the association between depression and hypertensive crisis,
including hypertensive urgency and emergency. Broadly, there are studies that have linked depression with
uncontrolled hypertension, which is expected in patients with hypertensive crisis as well. Wang et al.
reported an association of depression with uncontrolled hypertension in the primary care setting (n = 1856)
[11] and we have previously reported from a case-control study from Karachi a similar association between
uncontrolled hypertension and depression (Odds ratio = 2.02) [8]. However, in the current study, we found
no association of depression or anxiety specifically with hypertensive crisis overall. Our findings are in
contrast to the former 2 studies on the association between depression and uncontrolled hypertension. The
reason for this could be that previous studies were not specifically comparing hypertensive crisis patients
with those without it and included patients with controlled hypertension as well, as opposed to the current
study, which included only patients with uncontrolled hypertension. Second, previous studies were multi-
centered studies, whereas this study was a single-center study. Despite these limitations, our findings still
have important implications as 49% of patients with hypertensive crisis have depression and 59% have
anxiety, which highlights the need to conduct large, multicentered studies. It also reinforces the importance
of focusing on symptoms of depression and anxiety when managing patients with hypertensive crisis.

The underlying mechanisms between depression or anxiety and hypertensive crisis are that the stress
response precipitated by depression leads to overactivity of the nervous system and the hypothalamic-
pituitary-adrenal axis, promoting the sequelae of hypertension [26]. Other factors attributing to their
correlation include poor adherence to antihypertensives in clinically depressed individuals, lack of physical
activity, and use of antidepressant drugs [26]. Anxiety is also known to activate the sympathetic nervous
system as a stress response mechanism, leading to the release of neurotransmitters that cause tachycardia,
increased inotropism, and vasoconstriction, ultimately impacting blood pressure levels [27].

The highest proportion of depression and anxiety in our cohort occurred in the elderly (60-75 age group),
with or without hypertensive crisis, although it did not reach statistical significance. These findings
substantiate the previous reports that the elderly population is more liable to suffer from depression [28,29].
Moreover, the prevalence of depression in the elderly population found in our study aligns with that
reported in a previous population-based cross-sectional survey conducted in Karachi, Pakistan, where the
prevalence of depression was found to be 40.6% [28]. The observed difference could be because of the
different scales used to assess depression in the two studies. Our results are also consistent with those
reported from other countries. In a study of the elderly population in South Africa (upper middle income),
depression was seen in 40% of the 3840 subjects included [30], while 30.1% were found to have depression in
rural Malaysia (upper middle income) [31]. However, in another study conducted in Vietnam (LMIC) on
people 60 years and above, a much higher rate of 66.9% was seen [32]. Amongst the factors identified, the
companionship of a spouse, support of children, and a greater number of male children have been identified
as protective factors against depression in the elderly [28]. Moreover, the elderly who had a greater number
of chronic illnesses and a higher number of daily medications, financial constraints, urinary incontinence,
and spiritual non-fulfillment were more likely to be depressed than their peers without these problems [29].

There are several limitations in our study that need to be illustrated. It was a single-centered study that
hindered the generalizability of our results. Moreover, the small sample size and a cross-sectional design
instead of a case-control or cohort design are additional limitations. These could be addressed in a future
large multi-centered study. The assessment of hypertensive crisis was based on limited readings in an
emergency setting and cannot be separated from the effect of white coat hypertension.

Conclusions
We found no association between depression or anxiety with hypertensive crisis, and the association is not
affected by age group or gender. Our findings do, however, underscore the significance of addressing
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symptoms of depression and anxiety while managing hypertensive crisis since the prevalence of depression
and anxiety in the hypertensive crisis group was found to be significantly high. Future, large multi-centered
studies are required to study the link in greater detail.
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