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Abstract

Background—Despite the fact that 80% of patients with heart failure are over age 65,
recognition of cognitive impairment by physicians in this population has received relatively little
attention. The purpose of our study was to evaluate physician documentation (as a measure of
recognition) of cognitive impairment at time of discharge in a cohort of older adults hospitalized
for heart failure.

Methods—We performed a prospective cohort study of older adults hospitalized with a primary
diagnosis of heart failure. Cognitive status was evaluated with the Folstein Mini-Mental State
Examination (MMSE) at the time of hospitalization. A score of 21-24 was used to indicate mild
cognitive impairment, and a score of <20 to indicate moderate to severe impairment. To evaluate
physician documentation of cognitive impairment, we used a standardized form with a targeted
keyword strategy to review hospital discharge summaries. We calculated the proportion of patients
with cognitive impairment documented as such by physicians, and compared characteristics
between groups with and without documented cognitive impairment. We then analyzed the
association of cognitive impairment, and documentation of cognitive impairment, with 6-month
mortality or readmission using Cox proportional hazards regression.
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Results—A total of 282 patients completed the cognitive assessment. Their mean age was 80
years of age, 18.8% were nonwhite, and 53.2% were female. Cognitive impairment was present in
132/282 patients (46.8% overall; 25.2% mild, 21.6% moderate-severe). Among those with
cognitive impairment, 30/132 (22.7%) were documented as such by physicians. Compared with
patients whose cognitive impairment was documented by physicians, those whose impairment was
not documented were younger (81.3 years vs. 85.2 years, P<0.05) and had less severe impairment
(median MMSE score 22.0 vs. 18.0, P<0.01). After multivariable adjustment, patients whose
cognitive impairment was not documented were significantly more likely to experience 6-month
mortality or hospital readmission than patients without cognitive impairment.

Conclusions—Cognitive impairment is common in older adults hospitalized for heart failure,
yet frequently not documented by physicians. Implementation of strategies to improve recognition
and documentation of cognitive impairment may improve the care of these patients, particularly at
the time of hospital discharge.

Keywords
heart failure; aging; cognition

INTRODUCTION

Heart failure is overwhelmingly a disease of older adults; approximately 80% of patients in
the United States are over 65 years of age 1 2, and the proportion of patients of very
advanced age (=80 years) has nearly doubled over the last 20 years 3. In addition, heart
failure remains a leading cause of hospitalization and early readmissions among Medicare
beneficiaries 2 4. Despite the aging of this population, cognitive impairment may be
unrecognized by physicians caring for older patients with heart failure as it falls outside the
traditional disease-focused model that dominates heart failure research and clinical care 58,
Cognitive impairment is among the strongest independent predictors of mortality in older
adults hospitalized for heart failure 8. Its recognition has important implications given the
complex self-care requirements for optimal heart failure disease management which include
symptom monitoring, daily self-weighing, dietary compliance, and adherence with
medications %11,

Previous work suggests that cognitive impairment is relatively common in older adults
hospitalized for heart failure; though estimates vary widely, most studies report a prevalence
of at least 25% 10-12-15 However, the degree to which cognitive impairment is recognized
by physicians in older patients is unknown. Recognition at the time of heart failure
hospitalization is relevant because it may facilitate targeted interventions — for example,
simplifying medical regimens at discharge, tailoring discharge education, or assistance with
home medication management — that may improve outcomes including readmissions. With
this in mind, the purpose of our study was to assess physician documentation (as a measure
of recognition) of cognitive impairment in older adults hospitalized for heart failure, and its
association with outcomes.

METHODS

Study Design and Participants

We performed a prospective cohort study of older adults hospitalized for heart failure at two
Connecticut Hospitals (YYale-New Haven Hospital and Hospital of Saint Raphael).
Participants were enrolled in the COPing with Heart Failure (Comorbidity in Older Patients
with heart failure) study, which recruited patients age 65 years and older hospitalized for
heart failure between October 31, 2008 and December 22, 2010. The objective of the
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COPing with Heart Failure study was to assess the prevalence of comorbidities, including
cognitive impairment, among non-disabled older adults. Patients were identified at the time
of hospitalization by reviewing electronic inpatient census lists for admission diagnoses of
heart failure or heart failure-related symptomatology (dyspnea, respiratory failure, or fluid
overload). Subsequently, an experienced nurse researcher performed medical record review
to confirm a primary admission diagnosis of heart failure, using the Framingham criteria 1.
Enrollment occurred during hospitalization between the day after admission and the day of
discharge, depending on patient availability. Patients were deemed ineligible if they were
non-English speaking, admitted from a nursing home, had isolated right-sided heart failure,
or were found to be delirious based on the Confusion Assessment Method 16. Since the goal
of the COPing study was to examine the prevalence of comorbidities in a non-disabled
cohort of older adults, patients who reported being dependent in =3 activities of daily living
2 weeks prior to admission were also excluded. The study was approved by the Yale
University School of Medicine Human Investigation Committee. All subjects provided
written informed consent.

Clinical Variables

Data were collected through detailed medical record review using a structured abstraction
form. Variables collected included age, sex, race (determined through self-report),
admission blood pressure, left ventricular ejection fraction (as determined by
echocardiogram, Multi Gated Acquisition (MUGA) scan, or left ventriculogram performed
within the past 6 months), medical history (chronic renal failure, hypertension, diabetes,
coronary artery disease, chronic lung disease), and medications at discharge.

Assessment of Cognitive Impairment

Cognitive impairment was assessed with the Folstein Mini-Mental State Examination
(MMSE) 7, which is the most widely utilized instrument to assess cognitive status in older
adults 18 19, The MMSE consists of 11 items that assess domains of orientation, short-term
memory, attention, and visual spatial skills, and is scored on a 30-point scale. A score of <25
is generally considered abnormal 20: 21, For the purposes of our study, and consistent with
established cut-points, we considered a score of 21-24 to indicate mild cognitive
impairment, and a score of <20 to indicate moderate to severe impairment 2%: 21, The MMSE
was administered by a research nurse trained in geriatric assessments.

Physician Documentation of Cognitive Impairment

Outcomes

To evaluate physician documentation of cognitive impairment at the time of discharge,
hospital discharge summaries were independently reviewed by two physician investigators
(JD, TT) using a standardized form with targeted keywords developed by consensus among
the study authors. Cognitive impairment was considered documented if “cognitive
impairment” or any of the following terms were present in the discharge summary:
dementia, Alzheimer’s disease, memory problems, senile, delirium, confusion, or
forgetfulness. Variations in these terms (e.g. cognitively impaired, demented), if present,
were counted as well. Cognitive impairment was also considered documented if a new
medication intended for treatment of dementia (acetylcholinesterase inhibitor, N-methyl-D-
aspartate inhibitor) was initiated during hospitalization and included on the discharge
medication list.

Hospital readmission within 6 months of discharge was ascertained through review of
electronic medical records. Readmissions to other hospitals (i.e., other than the original,
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admitting hospital) were not obtainable. Mortality data at 6 months were obtained through
review of the Social Security Death Index 22,

Statistical Analysis

To examine characteristics of the study cohort we calculated proportions for categorical
variables and means and standard deviations for continuous variables that were normally
distributed. For MMSE scores, which were not normally distributed, we generated medians
and interquartile ranges. To assess documentation of cognitive impairment, we determined
the overall proportion of patients with cognitive impairment that were documented as such
by physicians, and analyzed the frequency at which impaired subgroups (mildly abnormal
MMSE, moderate-severely abnormal MMSE) were documented. We compared
characteristics of patients with and without cognitive impairment, as well as characteristics
among patients with cognitive impairment who were documented versus not documented,
using the t-test for normally distributed continuous variables and the chi-square test for
categorical variables. For between-group comparisons of MMSE scores we generated
probability distributions with the Wilcoxon rank-sum test.

To examine 6-month rates of the combined endpoint of mortality or (all-cause) hospital
readmission we performed a Cox proportional hazards regression, separating patients into
three groups: no cognitive impairment, mild cognitive impairment, and moderate-severe
cognitive impairment. We calculated unadjusted hazard ratios for the 6-month combined
endpoint using “no cognitive impairment” as the reference group. We then adjusted hazard
ratios for baseline differences between groups (age, race, kidney disease, aldosterone
receptor antagonist use) in a multivariable model. We also performed a Cox proportional
hazards regression to examine the association of documentation of cognitive impairment
with the 6-month combined endpoint by separating patients into three groups: no cognitive
impairment (reference group), documented cognitive impairment, and cognitive impairment
that was not documented. All statistical tests were performed with the use of SAS software,
version 9.2 (SAS Institute).

RESULTS

Study sample

Of the 437 patients approached for enrollment, 48 were excluded due to dependency in
activities of daily living, 3 were excluded due to delirium, and 104 declined participation,
leaving a total of 282 (64.5%) who consented to participation in the study. There were no
significant differences between patients who consented versus those who did not consent
(mean age 80.0 vs. 80.4 years, P=0.87; female 53.2% vs. 50.3%, P=0.56; nonwhite 18.8%
vs. 16.4%, P=0.62). Baseline clinical characteristics of the study sample are listed in Table
1. The most common comorbidities were hypertension (79.1%), diabetes mellitus (63.8%),
and coronary artery disease (60.3%).

Prevalence of cognitive impairment

The median MMSE score among the study population was 25 (interquartile range, 22 to 27),
and ranged from 5 to 30 with clustering at higher scores (Figure 1). Cognitive impairment
was present in 46.8% of patients. Overall, 25.2% met criteria for mild cognitive impairment
and 21.6% met criteria for moderate-severe cognitive impairment.

As shown in Table 1, compared with patients without cognitive impairment, patients with
cognitive impairment were older (82.2 years vs. 78.1 years, P<0.01), more often of nonwhite
race (28.0% vs. 10.7%, P<0.01), and had higher rates of chronic kidney disease (47.7% vs.
33.3%, P<0.05) (Table 1). They were also less likely to be prescribed an aldosterone-
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receptor antagonist at discharge (12.3% vs. 21.6%, P<0.05). There were no significant
differences in other discharge medications, or medical comorbidities, between the two
groups.

Documentation of cognitive impairment

Of the 132 patients with cognitive impairment, 22.7% were documented as such by
physicians at time of discharge. Documentation was less common in patients with mild
cognitive impairment than in patients with moderate-severe cognitive impairment (11.3%
vs. 39.3%, P<0.01) (Table 2). As shown in Table 3, patients with documented cognitive
impairment were older than patients with impairment that was not documented (85.2 vs.
81.3 years, P<0.05), and their median MMSE scores were lower (18.0 vs. 22.0, P<0.01).
There were no significant differences in race (37.5% nonwhite in the recognized group vs.
25.0% in the unrecognized group, P=0.17), sex (56.3% female in the recognized group vs.
47.0% in the unrecognized group, P=0.36), or medical comorbidities between patients with
and without documented cognitive impairment.

Mortality and Hospital Readmission

Patients with mild cognitive impairment (compared with no impairment) were more likely to
experience the combined endpoint of mortality or readmission at 6 months, although this
difference was not statistically significant (adjusted hazard ratio 1.35, 95% confidence
interval [C1] 0.91-2.00, P=0.13). Patients with moderate-severe cognitive impairment were
significantly more likely to experience mortality or readmission at 6 months compared with
patients with no impairment (adjusted hazard ratio 1.60, 95% CI 1.03-2.48, P=0.04).

Patients with cognitive impairment that was not documented had a significantly higher
likelihood of experiencing the combined endpoint of 6-month mortality or readmission
compared with patients with no cognitive impairment (adjusted hazard ratio 1.53, 95% CI
1.06-2.20, P=0.02). Among patients with cognitive impairment that was documented, there
was no statistically significant difference in the combined endpoint compared with patients
with no impairment (adjusted hazard ratio 1.27, 95% CI 0.72-2.25, P=0.41) (Table 4).

DISCUSSION

In our study of older adults hospitalized for heart failure we found that cognitive impairment
was common (present in 47% of the study sample) and yet documented in only a minority of
patients. As expected, documentation improved as the severity of cognitive impairment
increased, but even among patients with moderate-severe impairment it was documented in
fewer than half of the patients. While prior studies have demonstrated that cognitive
impairment is present in a significant subset of hospitalized older adults for heart

failure 12714 our findings extend this work by demonstrating that cognitive impairment,
while common, is infrequently documented by physicians. An additional important finding
of our study was that patients with cognitive impairment that was not documented were
significantly more likely to experience mortality or hospital readmission at 6 months
compared with patients without cognitive impairment. This finding builds on previous
research in patients with heart failure that has demonstrated associations between cognitive
impairment and mortality & 23 as well as hospital readmission 23. Whether recognition and
documentation of cognitive impairment in patients with heart failure with implementation of
appropriate supportive services can alter patients’ trajectories should be examined in future
studies.

Cogpnitive impairment is highly prevalent in older adults with a variety of chronic diseases,
including COPD 24 25 and cancer 26 27, We chose to focus our study on heart failure for
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several reasons. First, the self-care requirements for optimal disease management in heart
failure are extensive; typical discharge instructions include daily weighing, fluid restriction,
symptom monitoring, and compliance with a low-sodium diet and multidrug regimens 9: 28,
Cognitive impairment may interfere with any one of these necessary tasks — for example,
doses of diuretics may be missed, or changes in symptoms (dyspnea, weight gain) may not
be recognized until they are severe. Patients may also not remember to report ongoing
problems at routine medical encounters 13. Notably, patients hospitalized for heart failure
have the highest rates of early readmission after discharge 4 2%. While causes of early
readmission are complex, unrecognized cognitive impairment may contribute to this
problem as patients may not be optimally empowered to manage their heart failure after
transition to the home setting 30. Recognizing cognitive impairment may allow physicians to
simplify medication regimens or individualize discharge education 3132 It also may allow
the implementation of more resource-intensive monitoring strategies, such as visiting nurse
services, for patients who may benefit the most.

Currently, national quality guidelines recommend assessment of cognition among
hospitalized older adults 33. While the demands of inpatient care can make formal
assessment of cognitive status challenging, the MMSE can be administered in less than ten
minutes, and shorter instruments such as the Mini-Cog 34 can be administered in three
minutes. Measurement can also be incorporated into nursing protocols 3> which has the
potential to facilitate evaluation. Another barrier to the assessment of cognition may be the
current organization of care, in which documentation of cognitive impairment is reimbursed
at a lower rate than other medical conditions 36, which could potentially be addressed
through modification of the existing reimbursement system to capture the complexity of
caring for cognitively impaired patients 3.

There are several limitations to our study. We utilized hospital discharge summaries to
assess physician documentation of cognitive impairment, and it is possible that impairment
was documented elsewhere but not reported in the discharge summary. However, the
discharge summary is the primary means of communicating details of the inpatient
hospitalization to the outpatient clinicians assuming care, including clinical assessment,
diagnostic evaluation, and post-hospital follow-up. Reflecting its importance in transitions
of care, the discharge summary is mandated on all patients within 30 days of discharge 37
and was available on 100% of patients in our study. An additional limitation is that
education level was not available on all participants and we were therefore unable to adjust
the MMSE based on this 38. However, in a subgroup of 121 patients for whom information
about educational attainment was available, only 8% of patients had a low education level
(<9t grade), and there was no association between low education and cognitive impairment
in this subgroup. The prevalence of diabetes and chronic kidney disease in our population
was higher than in several large registries of older adults with heart failure 3% 40 however,
we do not believe that these comorbidities would influence documentation of cognitive
impairment. Also, as the mean age of our study population was 80 years, and the majority
(81.2%) were white, the applicability of our findings to younger or minority patients with
heart failure is limited and these populations merit further investigation. Finally, we
excluded patients with disabilities in activities of daily living or delirium, both of which may
be associated with higher rates of cognitive impairment (and its recognition).

In conclusion, cognitive impairment is present in a substantial number of older patients
hospitalized for heart failure, yet infrequently documented by physicians at the time of
hospital discharge. Presence of cognitive impairment and lack of documentation are
associated with increased 6 month mortality or readmission. Future studies are needed to
determine whether efforts to improve recognition and documentation at the time of inpatient
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hospitalization may inform individually tailored heart failure care and influence meaningful
outcomes including hospital readmission, mortality, and quality of life.
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Study Sample Characteristics

Table 1

Age (mean + SD)

Female

Nonwhite race

Blood pressure (mmHg + SD)
Systolic

Diastolic

Left ventricular ejection fraction <50% *
Comorbid diseases
Chronic Kidney Disease
Chronic Lung Disease
Diabetes Mellitus
Hypertension
Coronary artery disease
Medications”
ACE inhibitor or ARB
Beta blocker
Loop diuretic
Digoxin

Aldosterone-receptor antagonist

Total (N=282)

80.0£8.0
150 (53.2%)
53 (18.8%)

137.2426.8
73.5+16.1
117 (46.4%)

113 (40.1%)
91 (32.3%)
180 (63.8%)
223 (79.1%)
170 (60.3%)

107 (38.4%)
229 (82.1%)
248 (88.9%)
30 (10.8%)
48 (17.3%)

Cognitive | mpairment

Yes (N=132)
82.2+7.9
65 (49.2%)
37 (28.0%)

140.2+27.7
74.4+17.6
55 (48.3%)

63 (47.7%)
49 (37.1%)
85 (64.4%)
107 (81.1%)
79 (59.9%)

57 (43.5%)
104 (79.4%)
118 (90.1%)
13 (9.9%)
16 (12.3%)

No (N=150)
78.1+7.6
87 (58.0%)
16 (10.7%)

134.5+25.9
72.6£14.6
62 (44.9%)

50 (33.3%)
42 (28.0%)
95 (63.3%)
116 (77.3%)
91 (60.7%)

50 (33.8%)
125 (84.5%)
130 (87.8%)
17 (11.5%)
32 (21.6%)

P Value

<0.01
0.14
<0.01

0.08
0.35
0.60

<0.05
0.10
0.85
0.44
0.89

0.10
0.27
0.55
0.67
<0.05

*
Ejection fraction data missing for 30 patients (11%)

fMedication data missing for 3 patients (1%)
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Table 2

Documentation among Patients with Cognitive Impairment

Total (N=132) Documented at Dischar ge (N=30/132)
Mild cognitive impairment 71 (53.8%) 8/71 (11.3%) *

Moderate-severe cognitive impairment 61 (46.2%) 24/61 (39.3%)

*
P<0.01 for comparison of documentation of mild vs. moderate-severe impairment
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Table 3

Characteristics of patients with and without documented cognitive impairment

Cognitive Impair ment Documented P
Yes (N=32) No (N=100)
Age (mean + SD) 85.2+7.0 81.3+8.0 <0.05
Female 18 (56.3%) 47 (47.0%) 0.36
Nonwhite race 12 (37.5%) 25 (25.0%) 0.17

MMSE (median (interquartile range)) 18.0 (12.0-21.0) 22.0(18.0-235) go1*

Blood pressure (mmHg + SD)

Systolic 142.0+25.8 139.74£28.4 0.68
Diastolic 75.3+£13.6 74.1x18.7 0.74
Left ventricular ejection fraction <50% 7 13 (44.8%) 42 (49.1%) 067
Comorbid diseases
Chronic Kidney Disease 17 (53.1%) 46 (46.0%) 0.48
Chronic Lung Disease 13 (40.6%) 36 (36.0%) 0.64
Diabetes Mellitus 21 (65.6%) 64 (64.0%) 0.87
Hypertension 28 (87.5%) 79 (79.0%) 0.29
Coronary artery disease 16 (50.0%) 63 (63.0%) 0.19

Medications®

ACE inhibitor or ARB 16 (51.6%) 41 (41.0%) 0.30
Beta blocker 23 (74.2%) 81 (81.0%) 0.41
Loop diuretic 26 (83.9%) 92 (92.0%) 0.19
Digoxin 4 (12.9%) 9 (9.0%) 0.53
Aldosterone-receptor antagonist 4 (12.9%) 12 (12.1%) 0.67

*
Wilcoxon-rank sum test
ijection fraction data missing for 13 patients (12%)

§Medication data missing for 3 patients (1%)
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Table 4

Documentation of cognitive impairment and risk of mortality or readmission

Unadjusted Adjusted*

HR (95% CI) P HR (95% ClI) P
Cognitive impairment documented 142 (0.86-2.37) 0.17 1.27(0.72-2.25) 0.41
Cognitive impairment not documented  1.60 (1.14-2.25) <0.01 1.53 (1.06-2.20) 0.02

Outcomes at 6 months. Reference group: no cognitive impairment

*
Adjusted for independently significant factors (age, race, kidney disease, aldosterone receptor antagonist)
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