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Abstract
Introduction: A substantial decline in cognitive function has been found to be associated with the diagnoses of cardiovascular diseases in
the general population.
Aims and Objective: To compare the cognitive dysfunctions in patients with heart disease admitted in the intensive cardiac care unit (ICCU)
with that of the patients admitted in general medical wards with heart diseases.
Materials and Methods: The study is a cross-sectional study done on a total of 30 patients admitted to ICCU and 30 patients with heart
disease admitted in general medical ward of a tertiary care hospital. The tools used were a semi-structured proforma, Hospital anxietydepression scale, Standardized Mini-Mental Status Examination, and Brief Cognitive Rating Scale. Statistical tests used were Student ‘t’ test
and Chi-Square test using SPSS software.
Results: Comparison of the two groups illustrates that patients with heart disease admitted in ICCU had greater levels of anxiety (p=
0.00).These two groups differ statistically significantly in all five items of the BCRS-concentration, recent memory, remote memory,
orientation, functioning with p= 0.00 in each item and with respect to Orientation to time (p= 0.00), orientation to city (p=0.01) and orientation
to floor of building (p=0.00), in Registration. (p= 0.03), Spelling WORLD backward (p=0.00), Recall (p= 0.026), Identifying Wristwatch.
(p= 0.039), repeat “No Ifs, and or buts”. (p= 0.0004), Reading. (p= 0.009) using SMMSE.
Conclusion: The study has shown that heart disease patients admitted in ICCU have more cognitive impairment compared to those admitted
in general medical ward and that early intervention can potentially revert the condition to improve the quality of life in heart disease patients.
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systemic hypotension6 and low ejection fraction7 have also
Introduction
been implicated as causes of cognitive decline in patients
Mental processing scientifically termed as cognition includes
with heart disease. Some studies show that during
attention, memory, speaking and understanding the language,
hospitalization in the ICCU up to 72% of the patients had
solving problems, and making decisions. Patients with endmild to severe impairment in one or more cognitive areas,
stage heart disease are reported to a high prevalence of
delayed recall being the most common deficit. Six months
cognitive dysfunction. Worsening cognitive performance is
later, 29% of the patients continued to be impaired and all had
related to older age and lower indices of left ventricular
deficits in delayed recall.8 In patients with chronic heart
function. The link between aging, left ventricular systolic
1
disease, the cognitive functions that are most often impaired
function, and cognitive performance remains undiscerned
are short-term verbal memory, short term visual-spatial
whilst Hypertension and Diabetes mellitus is positively
memory, differed verbal memory, verbal learning, and
associated with cognitive decline over 6 years in the late
visual-spatial logical ability. Memory deficits have chances
middle-aged patients. Interventions aimed at managing
of compromising the patient's adherence to the treatment
hypertension or diabetes that begins before age 60 lower the
prescribed.9 Verbal memory impairment in older patients
burden of cognitive dysfunction in later life.2 Metabolic
with low ejection fraction has a greater risk of poor treatment
Syndrome is associated with cognitive decline even in a
outcomes through the effect of cognitive dysfunction on
multi-ethnic population.3 This study has been done to
medication management, compliance with a treatment plan,
understand the influence of ICCU stays on the cognitive
and the patient's ability to accurately remember and report
functioning of patients. Conditions for which patients are
important symptoms to their physicians. Psychological
generally admitted to ICCU are chest pain, acute coronary
problems after ICU stay were reported by the patients, i.e.
syndromes, acute myocardial infarction, heart failure,
fear, inability to concentrate, complaints of depression and
pulmonary hypertension, arrhythmias, and cardiogenic
hallucinations.10 Conversely, a substantial decline in
shock. Other conditions that require admission to ICCU are
cognitive function has been found to be associated with the
adult congenital heart diseases, valvular heart diseases, aortic
diagnoses of cardiovascular diseases in the general
diseases, hypertensive emergency, cardiac tamponade, and
population.11
pulmonary embolism. ICCU is the post-reperfusion unit for
Routine screening is therefore essential to ensure that
treating complications of therapy, older and more complex
cognitive impairment is detected and addressed as quickly as
patients who require more intensive care.4 The mechanism of
possible as the prevalence and incidence of heart diseases
cognitive deficit in cardiac patients remains unclear and it
have been rapidly increasing.
may be related to multiple infarcts, acute or chronic hypoxic
damage secondary to arrhythmias, cardiac failure, or small
vessel disease of the brain.5 Low-output states such as
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Aims
To compare the cognitive dysfunctions in patients with heart
disease admitted in the intensive cardiac care unit with that
of the patients admitted in general medical wards with heart
diseases.
Materials and Methods
A cross-sectional study was conducted in a tertiary care
hospital on 30 patients admitted to ICCU (cases) with heart
disease and 30 patients with heart disease admitted in general
medical wards (controls). People with known psychiatric
disorders and patients with multiple chronic diseases causing
cognitive impairment were excluded from the study. The
tools used were a Semi-structured proforma, Hospital
anxiety-depression scale(HADS), Standardized Mini-Mental
Status Examination (SMMSE)and Brief Cognitive Rating
Scale(BCRS), Statistical tests used were Student‘t’ test and
Chi-Square test.
Tools
Semi-structured proforma contained information relating to
socio-demographic data, medical and psychiatric history, and
other relevant clinical variables.
Hospital anxiety-depression scale (HADS)12 scale assesses
the persons' symptoms in the past week. It consists of 14
items- 7 in depression and 7 in anxiety symptoms. It has a
sensitivity of 0.9 for anxiety and 0.8 for depression. It has a
specificity of 0.8 for both depression and anxiety. The scale
focusses on the non-somatic symptoms suited for screening
in patients with physical problems.
The Standardized Mini-Mental State Examination
(SMMSE)13 is used for comprehensive assessments of older
adults. It provides a global score of cognitive ability that
correlates with function in activities of daily living. The
Standardized Mini-Mental State Examination takes approximately 10 minutes to administer, provides a baseline score of
cognitive function, and pinpoints specific deficits that can aid
in forming a diagnosis.
Brief Cognitive Rating Scale (BCRS)14 was developed by
Barry Reisberg, M.D. This scale has five items and they are
Concentration, Recent Memory, Past memory, Orientation,
Functioning, and self-care.
Patients admitted in ICCU with heart disease for more than 3
days as well as a patient admitted in general medical ward
with heart disease in the age group of 20-64 years willing to
give informed consent were included in the study. The
assessment was usually done on the third day of admission in
the afternoon around 3 pm.

Results
Comparing the age and gender between patients with heart
disease admitted in ICCU and general medical wards, it was
found that there was no statistically significant difference
between the two groups. The two groups differed in marital
status. The proportion of married people among patients with
heart disease admitted in ICCU was great compared with
those admitted in the general medical ward and this
difference is statistically significant. (p=0.04). These two
groups were comparable for their affiliation to religious
groups and there was no statistically significant difference.
Patients with heart disease admitted in ICCU had an urban
domiciliary status, whereas those in the general medical
ward, hailed predominantly from rural areas. This difference
was statistically significant (p=0.00). Patients with heart
disease admitted in ICCU were more educated and had a
higher secondary level of education unlike those in the
general ward and this difference was statistically significant
(p=0.01). Though there was no statistically significant
difference in the occupational status of the two groups, those
in the ICCU had a higher income.
Table 1: Comparison of various socio-demographic features
between patients with heart disease admitted in ICCU and
general medical ward
S. No
Variable
Chi square
P value
value
1.
Sex gender
0.0757
0.78
2.
Marital status
6.000
0.0498
3.
Religion
2.99
0.224
4.
Domicile
8.0123
0.0043
5.
Education
12.1663
0.016
6.
Occupation
4.1189
0.398
7.
Income
8.085
0.0176
8.
Alcohol use
0.000
1.000
9.
Smoking
2.4583
0.1138
Both groups are comparable for the use of alcohol. 30%
of patients in both groups having a history of alcohol
consumption. Comparing the two groups for smoking, it was
seen that 50% of patients in ICCU smoked compared to 30%
of patients admitted in the general medical ward. Though not
statistically significant.
Patients in ICCU and general medical ward did not show
a statistically significant difference in years of alcohol intake
as well as years of smoking (Table 2).

Statistical Analysis
The data obtained were entered into an excel sheet.
Comparison between these two groups was made using Chisquare test and student t-test using SPSS version 18. The pvalue was set at 0.05. The study and its design were approved
by the Ethics Committee of the institution of origin of the
study.
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Table 2: Comparison of age and years of substance use between patients with heart disease admitted in ICCU and general
medical wards
S. No
Variable
Group
Mean
S.D
T value
P value
1.
Age
ICCU
55.1
12.34
1.4070
0.1648
MW
50.1
14.8
2
Years of alcohol
ICCU
25
13.18
0.0196
0.9845
MW
25.1
11.31
3.
Years of smoking
ICCU
9.93
7.547
0.7565
0.4524
MW
8.63
5.623

Fig. 1
It is seen from the above illustration that two-thirds of those admitted in general medical wards have congestive cardiac failure
as the primary diagnosis. The predominant medical diagnosis for heart disease patients admitted in ICCU was Coronary Artery
Disease, specifically Myocardial Infarction. (46.67%) and Arrhythmias (40%). (Fig. 1)

Fig. 2
83.3% of patients admitted to ICCU, presented with dyspnoea on exertion as the predominant symptom at the time of admission
followed by chest pain, which was present in 80%. Whereas in the general medical ward, almost half the patients presented
with a combination of dyspnoea on exertion, fatigue and pedal edema. (Fig. 2)
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Fig. 3
Compared with the general medical ward patients admitted for heart disease, the ICCU patients were more likely to have comorbid conditions such as hypertension, hyperlipidemia and diabetes mellitus. (Fig. 3)

Fig. 4
It is important to note that all the thirty patients in ICCU
had New York Heart Association class IV(56.6%) and class
III(43.3%) severity of heart disease in comparison with
patients in general medical wards, who were in class I and
class II severity. (Fig. 4).
Comparing the two groups illustrates that the patients
with heart disease admitted in ICCU had high total score on
seven anxiety symptoms in Hospital Anxiety and Depression
Scale indicating that they have greater levels of anxiety(P=

0.00), and had comparable total score on the seven depressive
symptoms in Hospital Anxiety and Depression Scale (Table
3).
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Table 3: Comparison of anxiety and depression score of Hospital Anxiety and Depression scale in patients with heart disease
admitted in ICCU and general medical wards
S. No
Variable
Group
Mean
S.D
T value
P value
1.
ICCU
15.8
2.86
4.95
0.00
HADS-anxiety
MW
12.2
2.86
2.
HADS-Depression
ICCU
12.7
2.62
1.12
0.26
MW
11.9
2.41
The heart disease patients admitted in ICCU and general medical wards were studied and compared for their cognitive function
using the Brief Cognitive Rating Scale. These two groups differ statistically significantly in all five items of the Brief Cognitive
Rating Scale-concentration (P= 0.00), recent memory (P= 0.00), remote memory (P= 0.00), orientation (P= 0.00), functioning
(P= 0.00) (Table 4).
Table 4: Comparison of brief cognitive rating scale (BCRS) between patients with heart disease admitted in ICCU and general
medical wards
S. No
Variable
Group
Mean
S.D
T value
P value
1.
BCRS I
ICCU
4.0
1.46
5.57
0.00
MW
2.16
1.05
2.
BCRS II
ICCU
3.5
1.4
6.34
0.00
MW
1.6
0.08
3.
BCRS III
ICCU
2.6
1.66
3.33
0.00
MW
1.5
0.93
4.
BCRS IV
ICCU
3.0
1.43
6.03
0.00
MW
1.26
0.63
5.
BCRS V
ICCU
4.3
1.6
6.16
0.00
MW
2.06
1.17
Standardized Mini-Mental Status Examination has 12
items. It is revealed that there is a significant difference
between two groups with respect to Orientation to time
(Orientation to year. (P= 0.00), season (P= 0.00), month (P=
0.00), date (P= 0.00), day of week (P= 0.00). Also, it is seen
that there is a statistically significant difference between heart
disease patients admitted in ICCU and general medical

wards, in Orientation to the city(P= 0.01) and floor of the
building(P= 0.00). The following items were also
significantly different between the two groups- Registration.
(P= 0.03), Spelling WORLD backward (P=0.00). Recall. (P=
0.026), Identifying Wristwatch. (P= 0.039), repeat “No Ifs,
and or buts”. (P= 0.0004), Reading. (P= 0.009) (Table 5).

Table 5: Comparison of standardized mini-mental state examination (SMMSE) between patients with heart disease admitted
in ICCU and general medical wards
S.No
Variable
Group
Mean
S.D
T value
P value
1.
SMMSE 1a
ICCU
0.46
0.5
5.07
0.00
MW
0.96
0.18
2.
SMMSE1b
ICCU
0.16
0.37
7.47
0.00
MW
0.86
0.34
3
SMMSE1c
ICCU
0.66
0.47
3.80
0.0003
MW
1.0
0.00
4
SMMSE1d
ICCU
0.53
0.50
3.39
0.0013
MW
0.90
0.30
5
SMMSE1e
ICCU
0.4
0.49
5.22
0.00
MW
0.93
0.25
6
SMMSE2a
ICCU
0.86
0.34
0.39
0.69
MW
0.9
0.30
7
SMMSE2b
ICCU
0.83
0.37
1.73
0.08
MW
0.96
0.18
8
SMMSE2c
ICCU
0.83
0.37
2.4
0.019
MW
1.0
0.00
Continued…
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9

SMMSE2d

10

SMMSE2e

11

SMMSE3

12

SMMSE4

13

SMMSE5

14

SMMSE6

15

SMMSE8

16

SMMSE9

17

SMMSE10
SMMSE 11

18
19

SMMSE 12

ICCU
MW
ICCU
MW
ICCU
MW
ICCU
MW
ICCU
MW
ICCU
MW
MW
ICCU
MW
ICCU
MW
ICCU
MW
ICCU
MW
ICCU

Discussion
The socio-demographic characteristics of two groups namely
patients with heart disease admitted in ICCU and general
medical wards did not differ significantly for age, religion,
education, and occupation. Marital status, urban domiciliary
status, and higher income are significantly associated with
patients with heart disease in ICCU. It can be argued that
there could be a relationship for urban living, higher income,
and lifestyle that may contribute to metabolic derangement
and severity of heart disease necessitating ICCU admission.
These findings are in concordance with the Northern
Manhattan study- the metabolic syndrome and cognitive
performance. The metabolic syndrome is a risk factor for
diabetes, stroke, myocardial infarction, and increased
mortality, and has been associated with lower cognition in
some populations.15 The two groups are comparable for
substance use in that both groups had 30% of patients
admitting to alcohol consumption. Even though half of the
patients in ICCU had a history of smoking compared to 30%
in the medical ward group the difference was not statistically
significant. Similarly, the two groups were comparable for
the duration of alcohol and tobacco intake. The study findings
reveal that most of the patients in ICCU had a combination
of dyspnoea on exertion and chest pain. The prime medical
diagnosis in ICCU patients was Coronary heart disease. In
addition, the ICCU patients had comorbid conditions like
hypertension, hyperlipidemia, and diabetes. These findings
are in concordance with the Northern Manhattan study.15 The
patients with heart disease in ICCU exhibited greater levels
of anxiety symptoms as compared with general ward patients.
Most of them were very definite that they got a sort of
frightened feeling. Given the acute and severe nature of the
disorder, many of them spent a great deal of the time with
worrying thoughts going through their mind, in addition, they

0.86
0.93
0.23
0.80
2.2
2.7
2.13
3.76
1.53
2.10
0.86
1.00

0.34
0.25
0.43
0.40
1.18
0.53
1.27
1.0
1.04
0.88
0.34
0.00

0.20
0.63
0.8
1.0
2.5
2.8
0.5
0.56
0.26

0.40
0.49
0.4
0.0
1.07
0.46
0.508
0.504
0.449

0.85

0.39

5.24

0.00

2.10

0.039

5.49

0.00

2.27

0.026

2.11

0.039

3.7

0.00

2.69

0.00

1.40

0.16

0.51

0.61

0.82

0.41

also reported that they cannot sit at ease and feel relaxed.
Another symptom which was reported by most of them was
sudden feelings of panic. Review of the literature clearly
indicated that the stress in patients of ICCU can be equated
with the patients of Post-traumatic stress with reference to
their agony.16,17 On the other hand, both the groups were
comparable for depressive symptoms. A study was done by
Peris, Bonizzoli, Iozzelli, 201118 reveals that psychological
disorders were frequent among ICU survivors. The two
groups were compared for cognitive functioning using the
Brief Cognitive Rating Scale. The findings indicate that the
impairment in concentration, recent memory, past memory,
orientation and functioning, and self-care is markedly
impaired in heart disease patients admitted in ICCU,
compared to those admitted in general medical ward. It may
be hypothesized that significant impairment and cognitive
dysfunction is associated with the severity of heart disease.
Other factors that would have contributed to the statistically
significant difference to the cognitive dysfunction was the
higher prevalence of co-morbid conditions such as
hypertension, hyperlipidemia, and diabetes. Brief Cognitive
Rating Scale showed a statistically significant deficit in the
domain of concentration in an Indian study that was recently
done in Haryana in India19 and also in a previous study by
Sauve et al, 1996.16 Further, the two groups were evaluated
for cognitive functioning using the Standardised Mini-Mental
Status Examination. The results indicated that the two groups
differed statistically significantly for orientation to year,
season, month, date and day of the week. Additionally, the
two groups differed statistically significantly for orientation
to city and orientation to the floor of the building. The study
from Haryana in India19 also showed that orientation was
impaired in patients admitted to ICCU. Moreover patients
admitted in ICCU had statistically significant disturbance to
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registration, recall, reading, spelling backward, identifying
wristwatch, and repeating ‘no, ifs, and or buts.' Similar
findings of disturbance to different domains of cognitive
functions demonstrated in the study by Batla et al.19 In this
study, no statistical difference was obtained for writing,
apraxia, and copying design, whereas in the Haryana study19
patients in ICCU had impairment to constructional ability.
Overall the study demonstrated that cognitive functioning is
disturbed in patients admitted to the intensive care unit.
It is possible that in view of high levels of anxiety that are
found among patients with heart disease in ICCU, some of
the disturbance to cognitive domains such as attention and
concentration may be linked, but in this group, disturbance in
cognitive functions extends beyond attention, concentration
and includes domains of orientation. Furthermore marked
impairment in all five axes of Brief Cognitive Rating Scalenamely concentration, recent memory, remote memory,
orientation, functioning, and self-care, was found in ICCU
patients and hence the cognitive dysfunctions are more
related to the severity of the disease and comorbid conditions.

symptoms. It was difficult to collect the number of
medications that the people have taken before admission to
the hospital and some of the necessary medical diagnosis and
laboratory investigations were not captured in the medical
records. Though anxiety and depressive symptoms were
evaluated symptomatically, it was difficult to evaluate
diagnosable depression and anxiety disorder, as patients were
assessed within 3 days of admission.
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