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INTRODUCTION -
Heart failure (HF) is a growing public health concern with a rising 
global prevalence, affecting approximately 64 million people 

1worldwide . In India, the estimated burden ranges from 8 to 10 million 
2individuals, constituting 1–2% of the adult population . HF arises from 

diverse etiologies including hypertensive heart disease, ischemic 
cardiomyopathy, valvular heart disease, and chronic pulmonary 
conditions, with risk factors such as advancing age, hypertension, and 

2diabetes mellitus contributing to its progression.

Cognitive impairment (CI) is a well-documented, multifactorial 
complication of HF, reported in approximately 41% of HF patients 

3globally and up to 44% in South Asian populations  . The proposed 
mechanisms include cerebral hypoperfusion, systemic inflammation, 
arterial hypotension, neurohormonal dysregulation, and coexisting 

4,5depression . CI in HF is associated with adverse outcomes such as 
poor treatment adherence, diminished self-care capacity, frequent 

6,7hospitalizations, and increased mortality .

Despite its significant clinical implications, CI remains 
underdiagnosed in HF patients, especially in India where 

8epidemiological data are limited . Standard cognitive assessment tools 
like the Mini-Mental State Examination (MMSE) and Montreal 
Cognitive Assessment (MoCA) are effective but time-intensive. The 
Rapid Cognitive Screen (RCS), a brief tool derived from the Saint 
Louis University Mental Status (SLUMS) instrument, offers a 

9practical alternative suitable for high-volume settings .

This study was undertaken to determine the prevalence of cognitive 
impairment in heart failure patients using the RCS and to assess its 
association with ejection fraction (EF), thereby addressing a critical 
gap in the Indian healthcare context.

MATERIALS AND METHODS
Study Design And Study Population :- A cross sectional study was 
conducted at Bharati Hospital and Research centre, Pune, in the 
Department of Medicine and Neurology, over 24 months, following 
approval from the Institutional Ethics Committee.

Inclusion Criteria
The study included individuals aged 18 years and above who were 
diagnosed with Stage C or Stage D heart failure, as defined by the 
ACCF/AHA guidelines.

Exclusion Criteria:
Patients with a history of Alzheimer's disease or any dementia were 
excluded. Also excluded were patients with known psychiatric illness, 
a history of epilepsy, or recent meningitis (less than 1 year prior).

Sample size: The target sample size for the study was calculated to be 
96 patients . This calculation was based on the formula n= Z² P(100-
P)/d², where Z=1.96, P=50 (taken as the estimated prevalence), and 
d=10 (representing 20% of the prevalence) . While a reference article  
reported a prevalence of 44%, a prevalence of 50% was used for this 
study's sample size calculation as the scales for measuring CI were 
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ABSTRACT
Background And Purpose: Heart failure (HF) is a global health problem with increasing prevalence. Cognitive impairment (CI) is a frequent 
comorbidity, affecting ~41% of HF patients worldwide and 44% in South Asia. CI contributes to poor self-care, frequent hospitalizations, reduced 
quality of life, and higher mortality. Despite this burden, data from India remain scarce.  This cross-sectional study was conducted over Methods:
24 months at Bharati Hospital and Research Centre, Pune. Adults (≥18 years) with Stage C or D HF, as per ACCF/AHA criteria, were included. 
Patients with dementia, psychiatric illness, epilepsy, or recent CNS infection were excluded. After clinical stabilization, 100 patients underwent 
cognitive assessment using the Rapid Cognitive Screen (RCS), which evaluates recall, clock drawing, and story recall. Clinical and 
echocardiographic data were also collected.  The mean age was 55.7 ± 14.3 years, and 72% were male. CI was present in 50% of the cohort. Results:
Female patients had a significantly higher prevalence of CI than males (68% vs. 43%, p = 0.03). Recall impairment was universal among patients 
with CI, while clock drawing impairment showed the strongest statistical association (p = 0.001). Story recall was also significantly associated (p = 
0.047). CI prevalence varied across ejection fraction (EF) groups-47.7% in preserved EF, 45.5% in mildly reduced EF, and 55.9% in reduced EF-
but was not statistically significant (p = 0.69).  Cognitive impairment is highly prevalent among Indian HF patients, with women Conclusions:
disproportionately affected. Routine cognitive screening should be integrated into HF care to improve outcomes.
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different . The study ultimately included a total of 100 individuals.

Data Collection
Patients diagnosed with heart failure and admitted to the male and 
female medical wards, High Dependency Units (HDU), and Intensive 
Care Units (ICU) were screened for eligibility. Informed written 
consent was obtained from all participants who met the inclusion 
criteria. Patients were enrolled once they were clinically stabilized, 
defined as requiring no or minimal oxygen support and being able to 
speak a full sentence in a single breath. A detailed medical history was 
obtained, followed by a comprehensive clinical examination. Relevant 
physical,  haematological,  biochemical, and radiological 
investigations conducted during hospitalization were documented. In 
particular, serum B-type natriuretic peptide (BNP) levels and 2D-
Echocardiography (2D-ECHO) findings were noted. Basic 
epidemiological, haematological, and biochemical data were also 
collected. The investigator then administered the Rapid Cognitive 
Screen (RCS) to assess cognitive function, and the findings were 
documented accordingly.

Cognitive Assessment
Cognitive function was evaluated using the Rapid Cognitive Screen 
(RCS), a brief, validated tool designed for use in clinical settings. The 
RCS assesses three key cognitive domains—recall, clock drawing 
(executive and visuo-spatial functions), and story recall (attention and 
analytical ability)—and categorizes impairment as mild, moderate, or 
severe. The Rapid Cognitive Screen (RCS) is a brief, validated tool 
designed to screen for cognitive impairment. It can be completed in 
approximately three to five minutes, making it particularly suitable for 
use in busy primary health care settings. RCS classifies cognitive 
impairment into three categories: mild, moderate, or severe. It 
comprises three components adapted from the Veterans Affairs Saint 
Louis University Mental Status (SLUMS) examination: 
1-Recall of five words (maximum 5 points),
2-Clock drawing (maximum 4 points; 2 points for correct hour 
markers and 2 points for accurate time representation), 
3-Story recall and location recognition (maximum 1 point). The total 
score ranges from 0 to 10. Based on the scoring thresholds, a score of 
8–10 indicates normal cognitive function, 6–7 suggests mild cognitive 
impairment, and 0–5 indicates moderate to severe cognitive 
impairment.

Case Definitions:
Heart failure was defined as the inability of the heart to effectively 
pump blood, leading to symptoms and signs from a problem affecting 
the heart's structure or function, including issues with filling or ejecting 
blood .

Stages C and D of heart failure, as per the 2022 ACCF/AHA 
guidelines, were included in the study.

Symptomatic HF (Stage C): Individuals with previous or current 
symptoms of HF who also have structural heart disease.

Advanced HF (Stage D): Patients experiencing severe HF symptoms 
that significantly impact daily life and necessitate frequent 
hospitalizations, despite receiving all recommended medical 
treatments.

Data Analysis
All collected data were initially entered into Microsoft Excel 
spreadsheets for organization and preliminary review. Data cleaning 
was performed to check for completeness, accuracy, and consistency 
prior to statistical analysis. Subsequent statistical analysis was 
conducted using IBM SPSS Statistics software, version 26. 
Descriptive statistics were employed to summarize the demographic 
and clinical characteristics of the study population. Continuous 
variables such as age were expressed as mean ± standard deviation 
(SD), while categorical variables such as gender and cognitive 
impairment status were presented as frequencies and percentages. To 
assess the association between categorical variables—such as gender, 
cognitive impairment, and domain-specific deficits—Chi-square 
tests (χ²) were used. A p-value < 0.05 was considered statistically 
significant. The relationship between ejection fraction categories 
(preserved, mildly reduced, reduced) and cognitive impairment 
levels, as well as the involvement of specific cognitive domains across 
ejection fraction grades, was also evaluated using Chi-square tests. 
All statistical results were interpreted in the context of clinical 

relevance, and findings were represented using appropriate tables and 
charts to enhance clarity and understanding.

RESULTS:-
Study Population
A total of 100 patients diagnosed with heart failure (HF) were enrolled. 
The mean age of the participants was 55.66 ± 14.33 years. The 
majority were male (72%, n = 72), and females comprised 28% (n = 
28), indicating a higher prevalence of HF in men in this cohort.

Prevalence Of Cognitive Impairment
Cognitive impairment (CI) was present in 50% of the study population 
(n = 50), based on Rapid Cognitive Screen (RCS) scoring, while the 
remaining 50% had normal cognitive function.

Association Between Gender And Cognitive Impairment
Among male participants, 43% (n = 31) had CI, while 68% (n = 19) of 
females were cognitively impaired. This gender difference was 
statistically significant (p = 0.03), suggesting that female HF patients 
may be at a higher risk for CI.

Figure 1 illustrates the distribution of cognitive impairment among 
male and female heart failure patients. It shows that while the absolute 
number of male participants was higher, the proportion of females with 
cognitive impairment (68%) was substantially greater than that of 
males (43%). This gender-based difference was statistically significant 
(p = 0.03), suggesting a potentially higher vulnerability to cognitive 
decline among female HF patients.

Cognitive Domain Impairment
Of the 50 individuals with CI:
Ÿ Recall impairment was present in 100%. Among non-CI 

participants, 45 had recall impairment, while 5 did not (p = 0.02).
Ÿ Clock drawing impairment was found in 80% of CI patients, but 

only 2 in the non-CI group had this deficit. This showed the 
strongest statistical association with CI (p = 0.001).

Ÿ Story recall impairment was seen in 16% of CI patients, and 
only 2 of the non-CI participants, also statistically significant (p = 
0.047).

Though recall impairment was most common, clock drawing 
(representing executive and visuo-spatial function) showed the 
strongest statistical link.

Figure 2 compares the number of patients with and without cognitive 
impairment across three domains tested by the Rapid Cognitive 
Screen: recall, clock drawing, and story recall. All patients with CI 
exhibited recall impairment (100%), but clock drawing showed the 
strongest statistical association with CI (p = 0.001), followed by recall 
(p = 0.02) and story recall (p = 0.047). This highlights that while recall 
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is commonly affected, executive and visuo-spatial dysfunction 
(assessed through clock drawing) may be more specific indicators of 
CI in HF.

Association Between Ejection Fraction And Cognitive 
Impairment
Participants were categorized into three groups based on ejection 
fraction (EF):
Ÿ Preserved EF (>50%) – 44 patients
Ÿ Mildly Reduced EF (41–49%) – 22 patients
Ÿ Reduced EF (<40%) – 34 patients

The prevalence of CI in each group was:
Ÿ 47.72% in Preserved EF
Ÿ 45.45% in Mildly Reduced EF
Ÿ 55.88% in Reduced EF

Although CI was highest in the Reduced EF group, the association 
between EF and CI was not statistically significant (p = 0.69).

Figure 3 shows the distribution of cognitive impairment across three 
categories of ejection fraction: preserved EF (>50%), mildly reduced 
EF (41–49%), and reduced EF (<40%). While the highest percentage 
of CI was observed in the reduced EF group (55.88%), the 
differences across groups were not statistically significant (p = 0.69). 
This suggests that
while EF may influence CI prevalence, it may not be an independent 
predictor in this study population.

Cognitive Domain Impairment Across EF Grades
The percentage of domain impairment by EF group was as follows:
Ÿ Recall impairment: 93% (HFpEF), 95% (HFmrEF), 100% 

(HFrEF)
Ÿ Clock drawing impairment: 40.62% (HFpEF), 40.98% 

(HFmrEF), 57.14% (HFrEF)
Ÿ Story recall impairment: 9.37% (HFpEF), 8.19% (HFmrEF), 

28.57% (HFrEF)

Although impairment was most pronounced in the Reduced EF group, 
none of the associations across EF grades were statistically significant 
(Recall: p = 0.79; Clock Drawing: p = 0.70; Story Recall: p = 0.23).

Figure 4 presents the percentage of patients with impairment in each 
cognitive domain (recall, clock drawing, and story recall) across EF 
categories. Although recall impairment was nearly universal across 
all EF groups, clock drawing and story recall impairments were 
more frequent in the reduced EF group. However, these trends were 
not statistically significant. The figure emphasizes that cognitive 
domain involvement may increase with declining EF, even if statistical 

confirmation was not reached.

DISCUSSION
The current study set out to determine the prevalence of CI in this 
population and investigate the association between ejection fraction 
and CI  levels, given the noteworthy burden of cognitive impairment 
among heart failure patients. The findings show significant 
correlations between heart failure and cognitive impairment and offer 
insightful information about the clinical and demographic features of 
the study population.

The study included 100 heart failure patients with a mean age of 55.66 
10 11± 14.33 years. This finding aligns with Niu Q  et al. and Yap NLX  et 

al., who also reported a similar mean age Of 55.66 for their cohorts. In 
contrast, other studies have focused on older populations, such as 

12Dodson JA  et al., who reported a mean age of 80 ± 8.0 years, and 
another study where Participants had a mean age of 76.11 ± 13.38 
years. This variance highlights differences in patient demographics 
across studies, with some focusing on younger heart failure patients 
and others on an older demographic.

According to the gender distribution, men were more likely than 
women to have heart failure (72% vs. 28%), which is consistent with 

13,14previous research Regitz-Zagrosek V. and Azad N, Kathiravelu A  
showing that men are more likely than women to have heart failure.

The current study found a significant link between sex and cognitive 
impairment, with a p-value of 0.03, indicating that females are more 
likely to experience cognitive impairment. This finding aligns with the 

15results of Leto L and Feola M. , who also reported that 50% of females 
16had cognitive impairment. Additionally, Tirziu D  et al. found that 

among 23 female patients (15.6% of the total), 15 were affected by 
cognitive impairment, representing 71.42% of the female cohort.

Prevalence Of Cognitive Impairment:
 Although the severity of the heart failure varied, 50% of the patients 
had CI , highlighting the high prevalence of cognitive dysfunction in 
this population.

The fact that cognitive impairment is present in 50% of the heart failure 
individuals highlights a significant association between the two 
conditions. This prevalence aligns with existing literature which often 
reports high rates of cognitive impairment in individuals with heart 

11failure. As observed in study by Yap NLX  et al. with CI prevalence of  
41.42%, the current study's 50% prevalence of cognitive impairment 
among heart failure (HF) patients is comparable. 

12Dodson JA  et al. reported a 46.8% prevalence in older adults 
17hospitalized for heart failure, Soares VL  et al., who found that 

hospitalized HF patients had a 53.5% CI prevalence, which is 
10comparable to the current study. According to research by Niu Q  et 

al., 81% of Chinese heart failure (HF) patients have cognitive 
impairment. This study shows a markedly high prevalence. This may 
be due to- older population 76.11 +_ 13.38 years, more sensitive 
screening tools used such as MMSE And MoCA which were time 
consuming ,lower cut off MocA and MMSE signifying CI  (.e., MoCA 
< 25, MMSE < 25, MMSE < 28, or both MoCA < 25 and MMSE < 28).

5In one study done by Vogels RL  et al. which was a systematic review, 
although they did not mention prevalence, the HF patients performed 
neuropsychologically significantly worse than controls, and their odds 
ratio for CI was 1.62. Thus a robust correlation between HF and 
cognitive impairment is confirmed by both the studies. While Vogels 

5RL  et al. stressed the importance of thorough neuropsychological and 
neuro-imaging investigations, the current study concentrated on 
clinical and demographic traits, identifying noteworthy correlations 
between gender and CI in addition to prior cardiac illness. According to 

18Debette S. et al. . Prevalence of CI 61% of patients hospitalized for 
decompensation of chronic heart failure (CHF) had an MMSE score of 

19≤28, and 31% scoring <24, According to Futami S  et al., the 
prevalence CI was 66.7% among elderly patients admitted to a 

20geriatric hospital who used the MMSE (MMSE ≤23). In Gure TR  et 
al. study reported that among older adults with HF, there was a 24% 
prevalence of mild cognitive impairment and a 15% prevalence of 
dementia. ( Total CI -39%)

The above studies discussed and emphasized the critical need for 
routine cognitive evaluations in the management of heart failure (HF) 
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patients. They underscore the increased rates of cognitive impairment 
among these patients and the necessity for specialized cognitive 
assessments. Identifying and addressing cognitive impairment in HF 
patients is essential for improving patient care, as it significantly 
affects their quality of life, treatment adherence, and overall health 
outcomes.

Heart Failure Grades and CI:
The study categorised HF patients in Preserved EF(>50%), Mildly 
reduced EF(41-49%), Reduced EF(<40%)  with 44%vs 
22%vs34%.
The prevalence of CI cases in these grades of HF was 47.72%,45.45 
%, and 55.88% of the group respectively.

This data shows that maximum prevalence of CI was in Reduced EF 
category.

However, there is no statistically significant association in the 
distribution. of the CI across the different heart failure grades as 
indicated by p-value of 0.69.

One study has suggested varying impacts of heart failure severity on 
5cognitive function. For instance, Vogels  et al. highlighted that HF 

patients generally exhibit diminished neuropsychological 
performance compared to controls, emphasizing a potential link to 
ejection fraction disparities but unlike our study, this research did not  
study  CI as per different HF grades.

21In contrast, Zuccalà G  et al. identified more direct correlations where 
lower ejection fractions were associated with poorer cognitive 
performances, particularly in more severely affected HF groups. This 
suggests that while our study found no significant statistical 
association across ejection fraction categories, the broader literature 
indicates that lower ejection fractions might indeed exacerbate 
cognitive deficits. (although more percentage of Reduced EF HF 
patients had CI as compared to preserved and mildly reduced).

This result is in contrast to other research that found a stronger 
22correlation. For instance, a review by Goh FQ  et al. found a 

correlation between lower ejection fractions and worse cognitive 
performances, especially on the Mini Mental Status Examination.

23Additionally, Xu C  et al. brought attention to the fact that decreased 
cerebral blood flow-a common problem in heart failure patients with 
lower ejection fractions-is linked to cognitive deficits, supporting the 
idea that cerebral blood flow plays a mediating role in the heart-brain 
axis.

These discrepancies underscore the complexity of HF-related 
cognitive impairment and suggest that factors beyond ejection 
fraction-such as underlying cardiovascular pathology, comorbid 
conditions, and the chronicity of heart failure-may play critical roles. 
This finding raises the possibility that diminished cardiac function is 
linked to cognitive decline  All of these findings point to the possibility 
that, even though ejection fraction may not always be directly Linked 
with cognitive outcomes in heart failure individuals , the general state 
of reduced cardiac output and its effect on cerebral circulation may 
have a major impact on cognitive health.

Overall, the discussion around heart failure and cognitive impairment 
remains vibrant and suggests a multifactorial relationship that 
warrants further investigation, particularly in how different HF 
classifications interact with cognitive health over time. The need for 
more detailed and segmented research, perhaps focusing on specific 
HF classifications or broader patient demographics, is apparent to 
better tailor interventions and improve outcomes for these patients.

To completely grasp the implications for patient care and management, 
this intricate interaction needs more research.

Domain Involved:
In patients with CI, although recall domain is the most common 
domain to be affected (100% vs 80% vs 16%) however the most strong 
statistical association is between CI and Clock drawing ability which 
involves executive and visuo-spatial  domain (  p value 
0.001>0.02>0.047).These findings correlate well with the study of 

17Soares VL  et al., who found that hospitalized HF patients had most 
affected domain with recall memory (p value <0.001).

24In a study by Göpfert D  et al A total of 55 HF patient (37.4%) had 
attention deficit and 50 patient (37.2%) had all domains of cognition 

16affeceted negatively. According to studies by Tirziu D  et al.

A pooled meta-analysis involving over 8,000 patients with heart 
failure and effect size data for 20 neuropsychological domains reported 
that patients with heart failure show the largest differences compared 
to heart failure-free controls in executive functioning, global 
cognition, complex psychomotor speed, and verbal memory. 
However, the study did not investigate which specific domain was the 
most affected.

The above articles concur with our findings and thus signifying that for 
evaluation of CI in HF executive function and recall must be check on 
regular basis, worsening in score of above mention domain should 
prompt physician regarding worsening of CI .

CONCLUSION
This study demonstrates that cognitive impairment is highly prevalent 
among patients with heart failure, affecting 50% of the study 
population. Notably, female patients exhibited a significantly higher 
prevalence of cognitive dysfunction compared to males. Among the 
cognitive domains assessed, recall was universally affected in those 
with CI; however, clock drawing, reflecting visuo-spatial and 
executive function, showed the strongest statistical association. 
Although a higher proportion of patients with reduced ejection fraction 
had cognitive impairment, no statistically significant relationship was 
established between EF categories and CI or domain-specific deficits. 
These findings highlight the critical need for routine cognitive 
screening in heart failure management and support a multidisciplinary 
approach that addresses both cardiac and cognitive health in these 
patients.

Limitations
1. Use of a brief screening tool: The Rapid Cognitive Screen (RCS), 
though practical and validated, may lack the sensitivity of 
comprehensive neuropsychological assessments such as the MMSE or 
MoCA, potentially leading to underestimation of cognitive 
impairment.
2. No adjustment for educational level: The study did not incorporate 
educational background into cognitive scoring, which may have 
biased results, particularly in participants with limited formal 
education.
3. Cross-sectional design: The observational nature of the study limits 
conclusions about causality between heart failure severity and 
cognitive impairment.
4. Single-center study with a modest sample size: Conducted at a 
single tertiary care center with 100 participants, the findings may not 
be generalizable to broader populations or different healthcare 
settings.
5. Potential selection bias: Patients were enrolled only after clinical 
stabilization, potentially excluding those with more severe illness who 
may be at greater risk for cognitive dysfunction.

Future Research Avenues
To build upon the findings of this study, the following directions are 
proposed for future research:
Ÿ Longitudinal follow-up: A prospective cohort design to evaluate 

the progression of cognitive impairment over time and its impact 
on clinical outcomes such as rehospitalization and mortality.

Ÿ Use of comprehensive cognitive assessments: Incorporation of 
detailed tools like MoCA or MMSE, along with functional 
imaging or biomarkers, to validate and deepen understanding of 
cognitive deficits in HF.

Ÿ Multicenter, larger-sample studies: To enhance generalizability 
and explore demographic and regional variations in CI among HF 
patients across India.

Ÿ Intervention trials: To evaluate whether cognitive rehabilitation, 
caregiver training, or tailored HF management plans can mitigate 
the effects of CI and improve adherence and quality of life.
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