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Abstract Abdolghader Assarroudi

: Predicting and preventing readmissions in elderly patients with
cardiovascular diseases (CVD) is crucial due to the high frequency of readmissions
and their association with increased mortality and healthcare costs. This study aimed
to evaluate the accuracy of activities of daily living (ADLs) and instrumental
activities of daily living (IADLSs) in predicting readmission among older adults with
CVD.

: This predictive correlational study was conducted with 133
elderly patients hospitalized in the cardiology and post-CCU wards of Heshmatiye
Hospital, Sabzevar, Iran. ADL and IADL scales were completed at discharge, and
patients were followed via phone for three months to track readmissions. Data were
analyzed using MedCalc and Stata software.

: The mean age of participants was 69.83 years (SD = 7.671), with 59.4%
being women. The prevalence of readmission was 22.6% within the first month and
33.8% within three months post-discharge. The positive likelihood ratios for ADLs
and 1ADLs were 1.76 and 1.82, respectively, while the negative likelihood ratios
were 0.71 and 0.57. Patients who were independent in performing ADLs and IADLs
had an 8% and 13% lower chance of readmission compared to dependent patients,
respectively.

: The findings suggest that the likelihood of readmission is greater among
patients dependent on ADLs or IADLs compared to those who are independent.
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Introduction

Hospital readmission among older adults poses a
significant and multifaceted challenge within
healthcare systems worldwide. It represents a
recurrent, costly, and often life-threatening event
that serves as a predictor of poor patient outcomes.
Readmission is defined as a subsequent admission
to a hospital within a specified period following an
index hospitalization. A complex interplay of
factors influences readmission risk, including
advanced age, polypharmacy, prolonged length of
hospital stay (LOS), functional impairments, living
alone, and inadequacies in primary care. Treatment-
related complications in readmitted patients are
typically more severe, correlating with higher
mortality rates, increased LOS, and escalated
healthcare  costs.  Consequently, preventing
avoidable readmissions is crucial for enhancing
patient quality of life and alleviating financial
burdens on healthcare systems, with an estimated
30% of readmissions considered preventable.

Predicting an individual's risk of readmission
remains notoriously complex. While predictive
models exist, research by Kansagara et al. and
Coleman et al. suggests that these models require
refinement through the incorporation of functional
and social parameters. Functional status, measured
through activities of daily living (ADLs) and
instrumental activities of daily living (IADLs), may
offer valuable predictive insight. ADLs encompass
basic self-care tasks such as bathing, dressing, and
feeding, while IADLs involve more complex
activities necessary for independent living, such as
managing medications, finances, and transportation.
Despite their potential, few studies have robustly
evaluated the association between these functional
scales and readmission rates, and existing evidence
is inconsistent.

This issue is particularly relevant for patients
with cardiovascular diseases, especially heart failure
(HF) and ischemic heart disease (IHD), where
readmission rates are exceptionally high, reported
between 22.8% and 57%. This patient population
frequently experiences disabilities in both ADLSs
and IADLs. Given the importance of functional
parameters, the existing inconsistencies in research
findings, and the high prevalence of readmissions
among cardiac patients, this study aimed to
investigate the diagnostic performance
characteristics of ADL and IADL scales in
predicting readmission rates among older adults
with heart diseases.
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Methodology

A predictive correlational study design was
conducted over six months (October 2021 to March
2022) at Heshmatiye Hospital in Sabzevar, Iran. The
study received ethical approval, and written informed
consent was obtained from all participants.

The study population consisted of patients aged
60 years and older with a definitive diagnosis of HF
or IHD, admitted to cardiac and post-coronary care
units. Participants were recruited using a convenience
sampling method. Exclusion criteria included a Mini-
Mental State Exam (MMSE) score above 21
(indicating no significant cognitive impairment) or an
inability to complete the study protocol during
follow-up. A sample size of 128 was calculated based
on prior sensitivity parameters.

Upon enrollment, cognitive status was assessed
using the validated Persian version of the MMSE.
Patients scoring 21 or below proceeded to the study.
Subsequently, the validated Persian versions of the
ADL (8 items) and IADL (7 items) questionnaires
were administered to each patient on their day of
discharge. Patient readmission was then tracked
prospectively via telephone calls every two weeks for
a period of three months (90 days) post-discharge.

Statistical  analyses involved summarizing
continuous variables as mean + standard deviation
and categorical variables as numbers (percentages).
Group comparisons (readmitted vs. non-readmitted)
were made using independent t-tests and chi-squared
tests. The diagnostic performance characteristics of
the ADL and IADL scales—including sensitivity,
specificity, positive predictive value (PPV), negative
predictive value (NPV), positive likelihood ratio
(LR+), and negative likelihood ratio (LR—)—were
calculated. The area under the receiver operating
characteristic (ROC) curve (AUC) was used to
determine each scale's discriminatory power.
Furthermore, multiple logistic regression analyses
were performed to calculate the odds ratios (OR) for
readmission based on dependency status in ADLS
and IADLs. Analyses were conducted using STATA
and MedCalc software, with a significance level set
atp <0.05.

Results

A total of 133 patients were included in the final
analysis. The mean age of the cohort was 69.83 £
7.76 years, and 59.4% were female. Within the 90-
day follow-up period, 45 patients (33.8%) were
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readmitted. The highest rate of readmission
(22.6%) occurred within the first 30 days after
discharge, with complications related to heart
disease being the most common reason.

Baseline characteristics, including age, sex,
marital status, education, comorbidities, living
situation, LOS, number of medications, and prior
hospitalization history, showed no statistically
significant differences between the readmitted and
non-readmitted groups.

ADL Performance: The optimal cut-off point
for the ADL scale was determined to be <14. At
this threshold, the tool demonstrated a sensitivity
of 72.62%, a specificity of 48.15%, a PPV of
53.1%, and an NPV of 68.5%. The LR+ was 1.76,
the LR- was 0.71, and the AUC was 0.60,
indicating poor discriminatory power for
predicting readmission.

IADL Performance: The optimal cut-off point
for the IADL scale was determined to be <9. At this
point, the tool showed a sensitivity of 65.48%, a
specificity of 62.96%, a PPV of 54%, and an NPV
of 73.22%. The LR+ was 1.82, the LR— was 0.57,
and the AUC was 0.66, also indicating poor
discriminatory power.

»  Logistic regression analysis revealed that
patients who were independent in ADLs (score
<14) had an 8% lower chance of readmission
compared to those who were dependent (ADL
>14); however, this result was not statistically
significant (OR: 0.92; 95% CI: 0.84-1.02;
p=0.123). In contrast, patients who were
independent in IADLs (score <9) had a statistically
significant 13% lower chance of readmission
compared to those who were dependent (IADL >9)
(OR: 0.87; 95% CI: 0.80-0.95; p=0.002).

Discussion

This study prospectively evaluated the utility
of functional status scales in predicting
readmission among older cardiac patients. The
observed 90-day readmission rate of 33.8% is
consistent with high rates reported in similar
populations globally, underscoring the persistent
challenge of readmissions in cardiology.

The core finding of this research is that while
both the ADL and IADL scales demonstrated
poor overall diagnostic accuracy (AUC of 0.60
and 0.66, respectively) for predicting
readmission, functional dependency was
significantly associated with increased risk. The
lack of strong discriminatory power suggests that
neither scale alone is a sufficient standalone
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screening tool for identifying high-risk patients
in this context. This aligns with studies by
Hallgren and Sganga, which also found limited
predictive value in ADL assessments.

However, the regression analyses provide
crucial nuance. The significant association
between IADL dependency and increased odds
of readmission suggests that the inability to
perform complex, community-oriented tasks
(e.g., managing medications, transportation) is a
potent risk factor, even if the scale itself is not a
perfect diagnostic test. This implies that
assessing IADLs at discharge can provide
valuable clinical insight into a patient's capacity
for self-management and social integration,
which are critical for preventing readmission.
The non-significant trend for ADLs may indicate
that more basic physical impairments are better
managed post-discharge or are less directly tied
to the specific avoidable causes of readmission
in cardiac patients.

The study found no significant associations
between readmission and common demographic
or clinical variables like age, sex, LOS, or
number of medications, which contrasts with
some previous literature. This discrepancy may
be attributed to differences in local healthcare
policies, quality of care, discharge planning
procedures, and prescribing practices.

Conclusion

In conclusion, the ADL and IADL scales do not
exhibit strong diagnostic performance as standalone
instruments for predicting hospital readmission
among older adults with heart diseases, as evidenced
by their poor AUC values. Therefore, their use as sole
screening tools for this purpose is not recommended.

Despite this limitation, the study yields a critical
finding: functional dependency, particularly in
IADLs, is a significant and independent risk factor
associated with a higher likelihood of readmission.
Patients classified as dependent on these scales had
significantly greater odds of being readmitted within
90 days. This underscores the importance of
comprehensively  assessing  functional  status,
especially IADLSs, as part of a multifaceted discharge
planning process. Identifying patients  with
instrumental activity dependencies can flag those
who may require enhanced support services, targeted
interventions, and closer follow-up to mitigate their
risk of readmission. Future research with larger,
multi-center samples and longer follow-up periods is
warranted to validate these findings and to develop
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more robust, integrated predictive models that research was conducted as part of a master’s thesis
combine functional status with other clinical and in geriatric nursing at Sabzevar University of
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