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Abstract

Background: Schizophrenia is a life-shortening disease. The standardized mortality ratio has been higher than that of
the general population, and it has doubled what it was 3-4 decades ago. This rise is mostly attributed to the increased
cardiovascular risk associated with high second-generation antipsychotic (SGA) use. Evidence from the first-generation
antipsychotic (FGA) era shows a lower prevalence of hypertension (HTN) but data regarding SGAs is scarce.

Purpose: The purpose of the study was to assess the prevalence of HTN and related factors using standardized methodology
in patients with schizophrenia on treatment with SGAs.

Methods: A cross-sectional study through convenient sampling was done. Blood pressure, anthropometry, physical activity,
and health-related lifestyle factors were assessed using the standard World Health Organization (WHO) methodology of
cardiovascular survey methods and the Global Physical Activity Questionnaire (GPAQ) version 2. The prevalence of HTN,
obesity, inadequate physical activity, and other demographic and clinical correlates like antipsychotic use, duration of illness, and
family history of non-communicable diseases (NCDs) were studied.

Results: The prevalence of HTN is 20.50%, and it increases with age. SGAs with the use of a single agent are the most
common. In total, 45.50% of persons with schizophrenia have a positive family history of a NCD; 22.00% and 07.50% are
current tobacco and alcohol users, respectively; and 70% have abdominal obesity, and 54% have generalized obesity. Waist
circumference, obesity, and family history of NCDs are significant correlates of HTN. A family history of NCDs is the most
significant predictor.

Conclusion: The prevalence of HTN is lower than that of the general population despite the high prevalence of SGA use,
obesity, and inadequate physical activity.
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Introduction

Schizophrenia is a chronic, disabling, lifelong disorder.
Schizophrenia has been described as a “life-shortening
disease.” A person with schizophrenia has an increased
standardized mortality ratio than the general population. In
addition to this, an important finding in the epidemiology
of schizophrenia in the last 2-3 decades is that persons
suffering from it are dying much earlier than they were 3—4
decades ago. This is reflected in the recent increase in the
standardized mortality ratio, which is attributed to newer
second-generation antipsychotics (SGAs).! The
comorbidity of schizophrenia with physical illness has
become one of the major issues in the last two decades and
accounts for 60% of premature deaths not related to
suicide. There is evidence from population-based data that

this is mainly due to increased cardiovascular cases,?347
related proximate risk factors, that is, diabetes mellitus
(DM), dyslipidemia, metabolic syndrome, obesity, and
distant risk factors, that is, health-related poor lifestyle
(substance use, unhealthy dietary pattern, and decreased
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physical activity) and anthropometric physical factors
(increased body mass index (BMI)).8-10

In general, hypertension (HTN) is also one of the well-
established proximate risk factors for cardiovascular
morbidity and mortality, like other factors. There is mixed
evidence for the prevalence of HTN in people with
schizophrenia. Studies done before the introduction and wide
use of SGAs found that HTN prevalence is low in comparison
with the general population!11213 as well as compared to
persons with mood and anxiety disorders.'* A possible reason
for this could be the central anticholinergic activity of
antipsychotic drugs. Newer studies done after the introduction
of SGAs have found HTN to be more prevalent among
inpatients with schizophrenia than the general population in
Taiwan, and HTN was significantly associated with a higher
BMIL.!I5 HTN without any other cardiometabolic comorbidity
is found to have more accelerated cardiac effects than the
age-matched general population.!¢ The prevalence of
cardiovascular diseases and their risk factors has increased
worldwide, and similarly for persons with schizophrenia. In a
person with schizophrenia, SGAs have furthermore increased
the metabolic risk factors. Distant cardiometabolic risk
factors like health-related lifestyle behavior have always been
poor in persons with schizophrenia. These health-related
factors have further deteriorated in the general population,
and they might be further worsened in persons with
schizophrenia as well 4710

There is evidence that the prevalence of HTN in persons
with schizophrenia might be increasing compared to the pre-
SGA era."'5 This might be due to metabolic risk mediated by
an increased body mass index due to these SGA medications
and health-related lifestyle factors. Therefore, we aimed to
study the prevalence of HTN, biophysical parameters, and
health-related lifestyle behaviors (physical activity and
substance use) in persons with schizophrenia attending
outpatient services, with our hypothesis being that the
prevalence of HTN will be higher than that of the general
population.

Methods

This cross-sectional study was carried out in the outpatient
services of a tertiary care hospital in north India. A total of
200 patients with schizophrenia on stable antipsychotic
prescription (no change in antipsychotic drug or dose) for at
least the past 6 months were assessed. The sample size was
chosen based upon previous clinical studies on metabolic risk
factors in people with schizophrenia in clinical settings.
Patients with schizophrenia were both men and women aged
18-75 years. Patients with intellectual disability, organic
brain syndrome, substance intoxication and/or withdrawal,
and acute febrile illness in the last 2 weeks were excluded. A
written informed consent was obtained from all participants
who fulfilled the selection criteria. Socio-demographic and

clinical profiles, including substance use/abuse, were obtained
from patients and their caregivers, along with available
medical records. Assessment of biophysical parameters was
done as per the guidelines of Cardiovascular Survey Methods
of WHO 3rd Edition."” Blood pressure (BP) measurement
was done by an automated sphygmomanometer, and
anthropometric parameters, such as height, weight, waist
circumference, and BMI, were assessed as per Cardiovascular
Survey Methods of WHO, 3rd Edition. Physical activity was
assessed by the Global Physical Activity Questionnaire
(GPAQ) version 2,!8 which will be applied by the researcher
as per the document developed by World Health Organization
(WHO). Information from the patient’s caregiver was also
included while administering this questionnaire, wherever
required. The scores were entered and calculated as per the
analysis guidelines of the GPAQ questionnaire. The scoring
of the GPAQ was done for various scores on the Likert scale,
which were converted to weighted domain scores for
comparison. Also, an overall score was generated as a
continuous variable, and a category of adequate vs. inadequate
level of physical activity was also created based on the WHO
cut-off to vyield categorical variables. Similarly, both
categorical and continuous variable data were generated for
anthropometric measures and BP assessments. Statistical
package for social sciences (SPSS) version 28 was used for
analysis. For descriptive analysis, categorical variables were
expressed as frequency (%) and continuous variables were
expressed as mean + standard deviation (SD). Categorical
variables were compared using the Chi-square test or its
variation of the Fisher’s exact test and Yates correction,
whichever was applicable. Normally distributed continuous
variables were compared using independent t-tests or
otherwise nonparametric tests like the Mann-Whitney U test.
Correlations between various socio-demographic, clinical,
anthropometric parameters, and health-related lifestyle
variables (substance use and physical activity) were carried
out with the presence/absence of HTN (a categorical variable)
using point biserial correlation for continuous variables and
Pearson Chi-square for categorical variables. Regression
analysis was done to find predictors of HTN using binomial
logistic regression. For statistical analysis, the level of
significance was fixed at 0.05. This study was approved by
the Ethics Committee of the institute.

Results

Socio-demographic Profile (Table 1): The mean age of the
study sample is 38.94 years, with 60% males. Most of the
sample is younger than 45 years of age (73.00%), and very
few (03.50%) are older than 60 years of age. 52.50% are from
a rural area, and 47.50% are from an urban locality. 56.00%
are currently married, and 66% are from nuclear families.
Only 33.50% were employed, and 48% have more than 10
years of formal education.
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Table I. Socio-Demographic Profile.

Variables

Mean + SD/Frequency (%)

Age (in years)

Age <45

Age 46-60

Age >60
Gender

Male

Female
Locality

Rural

Urban
Married

Employed

Lower middle and lower socioeconomic status

Nuclear family

More than 10 years of formal education

38.94 + 10.79

146 (73.00%)

47 (23.50%)
7 (3.50%)

120 (60.00%)
80 (40.00%)

105 (52.50%)
95 (47.50%)
112 (56.00%)
77 (33.50%)
112 (56.00%)
132 (66.00%)
96 (48.00%)

Clinical Profile (Table 2): The mean age of onset of
schizophrenia is 26.34 years, with 12.60 years as the mean
duration of illness where 13.50% have documented medical
illnesses in their records, 10.50% had HTN documented in
their records, 5.50% had diabetes, 3% had coronary artery
disecase (CAD), and 6.0% had at least two medical
comorbidities. The 45.50% of patients had documented
family history of either diabetes, HTN, CAD, and dyslipidemia
alone or in combination among their first-degree relatives in
their medical records, 12.50% had a history of alcohol use in
the past, and 7.50% have current alcohol use. The 8.50% of
patients were past tobacco users, 22.00% are current tobacco
users. The 23 patients were stable on first-generation
antipsychotics (FGAs) and 171 were stable on SGAs for at
least the last 6 months. Only 6 patients were on a combination
of both. The 184 patients were on only one antipsychotic and
16 were on two antipsychotics. The most commonly used
antipsychotics were olanzapine (45.00%), followed by
risperidone (2150%). The 10% of patients were receiving
antidepressants in addition to antipsychotics,.5.50% on first-
generation depot fluphenazine decanoate injection, and only
3.50% were on clozapine.

Biophysical Parameters (Table 3): The mean waist
circumference is 93.53, and it increases in age groups from
less than 45 to greater than 60 years. The mean BMI is 25.90
kg/m?, and its mean is more than 25 in every age group. The
mean waist-hip ratio is 0.95 and its mean is more than 0.95 in
each age group. 70% of the sample has abdominal obesity
and its percentage increases as the age group becomes older.
Truncal obesity is present in 87% of cases. 54% of cases have
a BMI of more than 25 kg/m?. Inadequate physical activity is

present in 44.50% and in 47.94% of the age group of <45
years. 20 of 179 (11.17%) new cases of HTN were detected as
per Joint National Committee on Prevention, Detection,
Evaluation, and Treatment of High Blood Pressure (JNC) 111
guidelines. 21 cases were already on treatment for HTN. So,
a total of 41 cases (20.50%) had HTN.

Correlates of HTN (Table 4): Cases of HTN are
significantly more prevalent at age >60 (p = .02), in obese
(BMI > 25 kg/m?), especially in those with age <45 years, in
patients receiving SGAs aged 46—60 years (FE value 0.04),
and in those with a family history of non-communicable
physical illness (p = .0003), especially in those with age <45
years. Tobacco use, level of physical activity, and locality are
not found to be significantly related to HTN.

Predictors of HTN: A binary logistic regression was
performed to ascertain the effect of age, gender, duration of
illness, age of onset, type of antipsychotics, a score of physical
activity, waist circumference, BMI, obesity, smoking, and
inadequate physical activity on the likelihood that a patient
with schizophrenia would be tested for HTN. A logistic
regression model was statistically significant
(*(14) = 36.882; p = .001). The model explained 36.4%
(Negelkerke R?) variance of having HTN and correctly
classified 81.5% of cases. Those patients with a positive
family history of a non-communicable disease (NCD) are
3.7 times more likely to have HTN. Those with an increased
duration of schizophrenia have 1.006 times more chances of
developing HTN. Among all variables, family history of
NCD, duration of schizophrenia, and obesity contributed
maximally to this model, and family history of non-
communicable physical illness also contributed maximally.
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Table 2. Clinical Profile.

Variables

Mean + SD/Frequency (%)

Age of onset of schizophrenia (in years)
Duration of schizophrenia (in years)
Type of antipsychotics received
First-generation (FGAs)
Second-generation (SGAs)
Both
Total number of antipsychotics received
One
More than one
Type of antipsychotics
Olanzapine
Risperidone
Aripiprazole
Amisulpiride
Clozapine
Quetiapine
Trifluoperazine
Haloperidol
Chlorpromazine
In Fluphenazine
Other medications
Antidepressants
Antiepileptic
Benzodiazepines
Medical comorbidities present before assessment
HTN alone
DM-2 alone
CAD alone
HTN+DM2 both
CAD+HTN both
Family history of NCDs
Substance use
Alcohol users in past
Alcohol users current
Tobacco users in past

Tobacco users current

26.34 +7.98
12.60 + 8.26

23 (11.50%)
171 (85.50%)
6 (3.00%)

184 (92.00%)
16 (8.00%)

90 (45.00%)

43 (21.50%)

26 (13.00%)
Il (5.50%)
7 (3.50%)
4 (2.00%)
16 (8.00%)
2 (1.00%)
4 (2.00%)
Il (5.50%)

12 (10.00%)
2 (1.00%)
6 (3.00%)

27 (13.50%)
9 (4.50%)
5 (2.00%)
| (0.50%)
7 (3.50%)
5 (2.50%)

91 (45.50%)

25 (12.50%)
15 (7.50%)
17 (8.50%)

44 (22.00%)
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Table 3. Biophysical Parameters (Anthropometry, Physical Activity, and BP) as per WHO Parameters for Asians.

Variables

Total (N = 200)

Age < 45 (N = 146)

Age 4660 (N = 47)

Age > 60 (N = 07)

Waist Circumference (cm)
BMI (kg/m?)

Waist-hip ratio
Abdominal obesity*
Truncal obesity™*

Obesity (BMI = 25 kg/m?)
Inadequate physical activity
Mean systolic BP (mm Hg)
Mean diastolic BP (mm Hg)
Mean arterial BP (mm Hg)
New cases of HTN
Prevalence of HTN

93.53 + 12.93
25.90 + 05.03
0.95 + 0.07
140 (70.00%)

174 (87.00%)
108 (54.00%)
89 (44.5%)
117.45 + 14.40
77.86 + 9.56
91.08 + 10.30
20 (11.17%)(N = 179)
41 (20.50%)(N = 200)

91.93 + 1251
25.32 + 04.79
0.96 + 0.07
97 (66.43%)

125 (85.61%)

74 (50.68%)

70 (47.94%)
11691 + 1429
77.75 + 09.02
90.80 + 10.04
14 (10.37%)(N = 135)
25 (17.12%)(N = 146)

97.08 + 12.64
27.53 + 05.44
0.95 + 0.07
37 (78.70%)

43 (91.48%)

30 (63.82%)

14 (29.78%)
118.56 + 15.75
77.89 + 10.93
9145+ 11.19
06 (14.63%)(N = 41)
12 (25.53%)(N = 47)

102.14 + 16.45
27.03 + 05.44
0.99 + 0.09
6 (85.71%)

6 (85.70%)

4 (57.14%)

5 (71.42%)
123.14 + 09.94
80.00 + 12.06
91.08 + 10.30
0 (0.00%)(N = 3)
4 (57.14%)(N = 7)

Note: * Waist circumference, south Asians (including Indians) is 280 cm for women and 290 cm for men. ** Waist hip ratio as 20.90 for men and >0.80

for women.

Table 4. Prevalence and Correlates of HTN in the Study Population.

Prevalence of HTN

Total (N =200)

Age <45 (N = 146)

Age 4660 (N = 47)

Age > 60 (N=7)

Overall

Obesity
Obese
Non-obese

Tobacco use

Lifetime tobacco
user

Lifetime tobacco
nonusers

Physical activity
Adequate
Inadequate

Antipsychotic type
FGA alone
SGA alone

Locality
Rural
Urban

Family history of NCDs
Present Absent

41 (20.50%)

32 (29.6%)
9 (09.8%)
P =.0005

14 (22.95%)
27 (19.42%)
P=57

22 (19.81%)
19 (21.34%)
P=.79

4123 (09.75%)
37/171 (21.63%)
P= .84

25 (26.31%)
16 (15.23%)
P=22

29 (31.86%)12 (11.01%)

P=.0003

25 (17.12%)

20 (27.02%)
5 (06.94%)
P=.001

10 (26.31%)
15 (13.88%)
P=.08

14 (18.42%)
11 (15.71%)
P=66

3/12 (25.00%)
22/129 (17.05%)
P=.09

11 (13.58%)
14 (21.54%)
P=.20

18 (22.50%)7 (10.61%)

P=.003

12 (25.53%)

8 (26.66%)
4 (23.52%)
P=29l

2 (10.52%)

10 (35.71%)

P=_11

8 (24.24%)
4 (28.57%)
P=.9

0/10 (00.00%)
12/36 (33.33%)

Fisher’s exact
value = 0.04

4 (17.39%)
8 (33.33%)
P=2I

8 (38.09%)4 (15.38%)

P=.08

4(57.14%) P = .02

4 (100.00%)
0 (0.00%)
P=.03

2 (50.00%)
2 (66.66%)

Fisher’s exact value = |

0 (0.00%)
4 (80.00%)

Fisher’s exact
value = 0.14

1/1 (100.00%)
3/6 (50.00%)
Fisher's exact value = |

| (100.00%)
3 (50.00%)
Fisher’s exact value = |

3 (75.00%)1 (33.33%)
P=.74

Note: Various continues such as variables age, duration of illness, socioeconomic status score, score of physical activity, waist circumference, waist-hip
ratio, and BMI were assessed by the point biserial correlation method. Only waist circumference had a significant positive correlation with the presence

of HTN (r,, = 0.24, P = .015%).

p value significant when <0.05.
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Discussion

This study aimed to study the prevalence of HTN and lifestyle
factors related to it in clinically stable outpatients with
schizophrenia. The inclusion of clinically stable patients in our
study removes the confounding factor of the severity of illness
from outcome parameters like physical activity level, which
might be affected by illness severity. Outpatients in our study are
more representative of persons with schizophrenia living in the
community compared to inpatients, who have generally more
medical comorbidities. The mean age of patients is 38.94 years,
which is comparable to other studies and reviews that have
studied HTN and its risk factors in patients with severe mental
illness (SMI) like schizophrenia and bipolar disorder.!%2>

The antipsychotic prescription pattern of our study has
more olanzapine (45%) than risperidone (21.50%), which is
the reverse of the Indian trend of antipsychotic prescription
patterns.?> 2> FGA prescriptions are half (11.25%) as common
as in other Indian studies (25.15%). Polypharmacy is present
in 8% of our sample, compared to 22.36% in other Indian
studies.?"25

A standard WHO methodology was used for assessment.
In our study, we defined HTN as per INC VII guidelines as
systolic blood pressure (SBP) equal to or more than 140
mm Hg and/or diastolic blood pressure (DBP) equal to or
more than 90 mm Hg. The newly diagnosed cases were
11.17% and here also, males have a statistically significant
higher incidence than females. This is a very important
finding because poor screening and detection are common
even in a tertiary care teaching hospital where a psychiatrist
is supposed to be more sensitive to screening physical
illness. The total prevalence (new + old cases) of HTN was
found to be 20.50%. The possible reason for this has
already been described above.

The prevalence of HTN in our study population (20.50%),
that is, patients with schizophrenia, is lower than in the
general population in older studies from the FGA era. From
the various studies done in the general population, the range
of HTN is 20-40%. Lower prevalence is found in rural
populations. The overall prevalence of HTN in India is
29.8%.26 Approximately 33% of urban and 25% of rural
Indians are hypertensive, while in Punjab and Haryana, it is
even higher in the range of 40%.2” The global burden of HTN
worldwide is estimated to be 34% in males and 32% in
females in the adult population in recently pooled data.?® In
this study, males (21.66%) had a slightly higher prevalence of
HTN than females (18.75%), but this was not statistically
significant. The prevalence of HTN increases from younger
to older age groups in our study, which is like the trend in the
general population, but this is less than that of the general
population in the region.?30

Among the various correlates of HTN, such as abdominal
obesity (70%), truncal obesity (87%), and overall obesity
(54%)—all are very highly prevalent in our study sample.
This increases as age increases and is more common in

females. Still, all these prevalences are lower than those of
the general population of the geographical region.2%-30
Inadequate physical activity (44.50%) was very much
prevalent and was much higher than that of the general
population of the geographical region.?30 Current smokers
(22.50%) were higher, and current alcohol users (07.50%)
were like the general population trend of the geographical
region. An increase in waist circumference, waist—hip ratio,
BMI and the resultant abdominal obesity, truncal obesity, and
overall obesity can be explained by significantly more use of
SGAs and a sedentary lifestyle reflected by a high percentage
of inadequate physical activity due to schizophrenia-related
symptoms. This is true even though our sample has relatively
good demographic features like employment, married
families, and educated individuals with employment in a
significant number of patients.

This becomes interesting when we consider the correlates
and predictors of HTN. Here, the family history of non-
communicable physical illness, which is present in 45.50% of
the study sample, emerges as the most significant predictor.
Increased waist circumference, obesity, and duration of
illness are others, but their contributions are minimal in
comparison to a family history of NCDs. Our study sample
has a very high use of olanzapine, which causes maximum
weight gain after clozapine. Along with inadequate physical
activity, SGAs might have led to a very high prevalence of
obesity in the general population. But this has not translated
into the high prevalence of HTN in our sample, despite very
high rates of family history of NCDs. Rather prevalence of
HTN is still lower than that of the general population
representing the geographical region. This implies that factors
other than those studied might be responsible for the finding
of a lower prevalence of HTN in our sample. This is reflected
in our logistic regression analysis because factors in our
sample could account for low variance. Our findings on the
prevalence of HTN are lower than those of a study done in
Taiwan,!> which had mostly inpatients who were more
severely ill. But obesity and SGA use are similar to the
findings of the Taiwan study. The strength of our study is the
standardized assessment of BP and other biophysical
parameters along with physical activity level in accordance
with WHO and JNC III guidelines. The limitations of our
study include a small sample size limited to outpatients from
a clinical setting only. Only a limited number of correlates of
HTN are studied. In spite of high metabolic risk and a poor
lifestyle, there is a low prevalence of HTN in our study
sample. Future studies with a well-designed methodology are
needed to reexamine this finding with samples from large
clinical outpatients, inpatients, and community-living
patients. A standardized assessment of risk/protective factors
related to HTN in these various samples must be examined
separately and in combination for better understanding. This
has implications for physical health monitoring and the
prevention of adverse cardiac events in patients with
schizophrenia.
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Conclusion

The prevalence of HTN in stable outpatients of schizophrenia is
less than that of the general population of the same geographic
area, despite very high SGA use. Antipsychotic use and
inadequate physical activity have resulted in an increased waist
circumference and obesity. Despite being a correlate of HTN
diagnosis, these have not resulted in a higher prevalence of HTN.
This implies that there might still be some unknown factors and
interactions among various factors resulting in a lower prevalence
of HTN than in older studies from the FGA era.
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