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ABSTRACT

Background: Anemia is a common comorbidity in heart failure and has been linked to poor outcomes, including increased
mortality, reduced functional capacity, and higher hospitalization rates. However, its impact on the duration of hospital stay,
particularly in resource-limited settings, remains underexplored.

Objective: To evaluate the impact of anemia on the length of hospital stay among patients admitted with heart failure in tertiary
care hospital.

Methods: This cohort study was conducted over six months in the Department of Cardiology, Khyber Teaching Hospital,
Peshawar. A total of 460 patients aged 40—80 years with diagnosed heart failure were enrolled using non-probability consecutive
sampling. Patients were divided into two groups based on the presence or absence of anemia, defined as hemoglobin <13 g/dL
in males and <12 g/dL in females. Data on demographics, clinical characteristics, NYHA class, hemoglobin levels, and hospital
stay duration were collected. Statistical analysis was performed using SPSS v25, with significance set at p < 0.05.

Results: Out of 460 patients, 230 had anemia and 230 did not. The anemic group had a longer mean hospital stay (4.83 + 3.95
days) compared to the non-anemic group (3.76 + 2.69 days), with the difference being statistically significant (p < 0.05). The
anemic group also showed a higher proportion of NYHA Class III-1V status and lower mean hemoglobin levels (10.8 + 1.1 g/dL
vs. 13.9+0.7 g/dL).

Conclusion: Anemia is associated with a significantly longer hospital stay in heart failure patients, highlighting the need for
routine screening and management of anemia in this population to potentially reduce healthcare burden.

Keywords: Anemia, Heart Failure, Hospitalization, Length of Stay, Morbidity, NYHA Classification, Tertiary Care.
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INTRODUCTION

Heart failure (HF) is a prevalent and debilitating cardiovascular condition affecting an estimated 26 million individuals globally, and its
burden continues to grow with increasing age and chronic disease prevalence. The disease trajectory is often marked by high morbidity
and mortality; international data indicate that the 1-year all-cause mortality rates are approximately 17% for hospitalized patients and
7% for stable ambulatory cases (1). Despite being historically regarded as a disease of affluent societies, HF has now emerged as a
significant public health issue in developing countries, where it poses a heavy burden on already strained healthcare systems (2,3).
Notably, the prevalence and presentation of HF are not uniform worldwide, with marked geographic variability influenced by differing
etiologies, comorbidities, and healthcare infrastructure (4). Among the numerous factors that modulate outcomes in HF, comorbidities
are increasingly recognized as key determinants of prognosis. One particularly important comorbidity is anemia, which has been
consistently associated with worse clinical outcomes. Studies have shown that anemia in HF patients leads to increased hospitalization
rates, higher mortality, impaired quality of life, and reduced exercise capacity (5-7). The underlying pathophysiological mechanisms are
thought to involve hypoxia-induced hemodynamic changes and neurohormonal activation, which together exacerbate the progression
of HF (8). Importantly, data from Western populations have confirmed the adverse impact of anemia on patients with HF, regardless of
their ejection fraction status (9). A significantly higher incidence of anemia among HF patients has also been reported, with detrimental
effects on survival, symptom burden, and healthcare utilization (10).

In one such study conducted, it was observed that HF patients with anemia had a longer mean hospital stay (4.71+4.00 days) compared
to those without anemia (3.82+2.68 days), highlighting the potential role of anemia in prolonging inpatient care (11). However, despite
these findings, most of the existing literature originates from Western contexts, and the influence of ethnicity, regional disease
characteristics, and variations in healthcare delivery limit the generalizability of these results to other populations. There remains a
scarcity of local research examining the association between anemia and length of hospitalization in HF patients within resource-limited
settings, creating a notable evidence gap. Addressing this gap is essential not only for enhancing clinical understanding but also for
informing effective resource allocation, patient counselling, and targeted management strategies. The present study has thus been
designed to explore the impact of anemia on the length of hospital stay among patients admitted with heart failure in a tertiary care
setting. The findings aim to provide context-specific insights that could contribute to reducing hospital burden and improving patient
outcomes. The objective of this study is to determine whether the presence of anemia is associated with a longer duration of hospital
stay in patients admitted with heart failure.

METHODS

This cohort study was conducted in the Department of Cardiology at Khyber Teaching Hospital, Peshawar, over a duration of six months
following the approval of the research synopsis by the institutional review board. Ethical clearance was obtained prior to initiation of
the study. All participants were enrolled after obtaining written informed consent, ensuring that the purpose, risks, and benefits of the
study were clearly explained to each patient. The study aimed to evaluate the impact of anemia on the length of hospital stay among
patients admitted with heart failure. The sample size was calculated using Open Epi software based on previously reported mean hospital
stay durations: 4.71 £4.00 days in anemic patients and 3.82+2.68 days in non-anemic patients (1). With a power of 80% and a
confidence level of 95%, the total sample size was estimated to be 460 patients, divided equally into two groups of 230 each. A non-
probability consecutive sampling technique was employed for patient recruitment. Patients aged between 40 and 80 years of both
genders, admitted with heart failure according to the predefined operational criteria, were eligible for inclusion. Those with anemia as
defined by hemoglobin levels <12 g/dL in females and <13 g/dL in males were considered exposed, while those without anemia were
classified as non-exposed. Patients with chronic kidney disease, malignancy, severe hemodynamic compromise, known bleeding
disorders, or those who died during hospitalization were excluded to avoid confounding factors that could independently influence the
length of stay (12,13).

Baseline demographics and clinical characteristics were recorded on a structured proforma by the principal investigator. Variables
included age, gender, body mass index (BMI), New York Heart Association (NYHA) functional class, residential status, education level,
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occupation, and socioeconomic status (14). Venous blood samples (5 cc) were drawn from a superficial vein in the non-dominant arm,
processed within 30 minutes by the hospital laboratory, and analyzed using a calibrated hematology analyzer operated by the senior-
most technician to determine hemoglobin concentration. Patients were then allocated to either the anemia group (Group A) or non-
anemia group (Group B). Efforts were made to match both groups by age to minimize confounding. Data analysis was performed using
IBM SPSS version 25. Quantitative variables such as age, BMI, hemoglobin levels, and hospital stay duration were assessed for
normality using the Shapiro-Wilk test. Depending on the data distribution, they were expressed as mean + standard deviation or median
with interquartile range. Categorical variables such as gender, NYHA class, and socioeconomic status were presented as frequencies
and percentages. The primary outcome—Iength of hospital stay—was compared between the two groups using the independent samples
t-test or Mann-Whitney U test, as appropriate. Stratification was conducted for potential effect modifiers including age, gender, BMI,
and NYHA class. Post-stratification analysis also employed the t-test or Mann-Whitney U test. A p-value of <0.05 was considered
statistically significant.

RESULTS

The total sample comprised 460 patients admitted with heart failure, evenly divided into two groups: 230 patients with anemia and 230
patients without anemia. Both groups were matched for age to reduce confounding. The mean age of patients in the anemic group was
65.2 + 9.4 years, while in the non-anemic group it was 64.3 £ 10.1 years. Gender distribution was relatively balanced across both groups,
with a slightly higher proportion of males. BMI values were similar between groups, with anemic patients having a mean BMI of
24.1 +3.7 and non-anemic patients at 24.9 £4.1. Socioeconomic and educational backgrounds also revealed important trends. A larger
percentage of anemic patients belonged to the lower socioeconomic class (48.7%) compared to non-anemic patients (42.6%). The
proportion of unemployed individuals was slightly higher in the anemic group (58.3%) relative to the non-anemic group (51.7%).
Regarding education, a substantial proportion of anemic patients had only primary education (44.8%) compared to 41.3% in the non-
anemic group. Urban residence was more common in both groups, but slightly higher in the non-anemic group (45.7%) than the anemic
group (40.0%). In terms of NYHA classification, patients with anemia exhibited a more severe symptom profile. In the anemic group,
42.6% of patients were categorized as NYHA Class III and 30.9% as Class IV. Conversely, in the non-anemic group, Class III and IV
comprised 39.1% and 23.9% respectively. This indicated a relatively higher functional limitation in the anemic group.

Hemoglobin levels clearly distinguished both groups, with the anemic cohort showing a mean hemoglobin of 10.8 +1.1 g/dL,
significantly lower than the 13.9 £0.7 g/dL observed in the non-anemic cohort.nThe primary outcome of interest—length of hospital
stay—also differed notably between groups. Patients with anemia had a mean hospital stay of 4.83 +3.95 days, whereas those without
anemia stayed an average of 3.76 = 2.69 days. The median duration also differed: 4 days (IQR 2-6) for the anemic group and 3 days
(IQR 2-5) for the non-anemic group. This difference was found to be statistically significant (p <0.05), supporting the hypothesis that
anemia is associated with prolonged hospitalization among heart failure patients. Two visual charts supplement these findings. The first
chart illustrates the difference in mean hospital stay between the two groups, highlighting the longer duration in the anemic group. The
second chart shows the NYHA class distribution across both groups, with a visible shift toward more severe classes in patients with
anemia, reinforcing the clinical burden imposed by anemia in heart failure management.

Table 1: Demographic Characteristics of Study Population

Variable With Anemia (n=230) Without Anemia (n=230)
Age (mean + SD) 652+94 64.3 +£10.1
Gender

Male (%) 128 (55.7%) 120 (52.2%)
Female (%) 102 (44.3%) 110 (47.8%)
BMI (mean + SD) 24.1+3.7 249+4.1
Socioeconomic Status

Lower (%) 112 (48.7%) 98 (42.6%)
Middle (%) 91 (39.6%) 101 (43.9%)
Upper (%) 27 (11.7%) 31 (13.5%)
Occupation
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Variable With Anemia (n=230) Without Anemia (n=230)

Employed (%) 96 (41.7%) 111 (48.3%)

Unemployed (%) 134 (58.3%) 119 (51.7%)

Residence

Rural (%) 138 (60.0%) 125 (54.3%)

Urban (%) 92 (40.0%) 105 (45.7%)

Education

Primary (%) 103 (44.8%) 95 (41.3%)

Middle (%) 79 (34.3%) 81 (35.2%)

Higher (%) 48 (20.9%) 54 (23.5%)

Table 2: NYHA Class Distribution by Group

NYHA Class With Anemia (n=230) Without Anemia (n=230)
I 15 23
11 46 62
111 98 90
v 71 55

Table 3: Hemoglobin Levels by Group

Group Hemoglobin (mean = SD) gm/dl
With Anemia 10.8 £ 1.1
Without Anemia 13.9+0.7

Table 4: Length of Hospital Stay Comparison

Group Mean Length of Stay (days) SD Median (IQR)
With Anemia 4.83 3.95 4 (2-6)
Without Anemia 3.76 2.69 3(2-5)
NYHA Class Distribution by Group Comparison of Hospital Stay Duration
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Figure 2 Comparison of Hospital stay Duration
Figure 2 NYHA Class Distribution by Group
DISCUSSION

The present study demonstrated that anemia significantly prolongs the length of hospital stay in patients admitted with heart failure,
with the anemic group exhibiting a mean stay of 4.83 + 3.95 days compared to 3.76 + 2.69 days in the non-anemic group. These findings
align with a growing body of literature underscoring the adverse clinical and economic implications of anemia in the context of heart
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failure. Multiple studies have confirmed that anemia is not merely a comorbidity but a prognostic marker in heart failure patients. A
recent population-based study involving over 250,000 admissions revealed that patients with iron deficiency anemia (IDA) and
decompensated heart failure had longer hospital stays and higher hospitalization costs, even after propensity score matching and
multivariate adjustment (15). Similarly, a retrospective study reported that hemoglobin levels below 10 g/dL on either admission or
discharge were associated with increased length of stay, higher 30-day readmission rates, and elevated 3-year mortality in patients with
acute heart failure (16). The present findings are also supported by the ARIC study which found that anemia prolonged hospital stay in
both heart failure with preserved ejection fraction (HFpEF) and reduced ejection fraction (HFrEF), though the effect was more
pronounced in HFpEF patients (17). The association was consistent across different study designs and populations, reaffirming the
validity of anemia as a contributor to adverse hospital metrics.

The observed increase in hospital stay may be attributed to multiple mechanisms. Anemia impairs oxygen delivery to tissues, exacerbates
neurohormonal activation, and aggravates myocardial workload. These pathophysiological changes can intensify HF symptoms, thereby
necessitating more prolonged inpatient care (18). Anemia has also been associated with worsened NYHA functional class and reduced
exercise tolerance, which correlates with our finding of a higher proportion of Class III-IV patients in the anemic group. This supports
prior studies suggesting that anemia worsens clinical severity, especially among those already at higher risk (19,20). Strengths of the
present study include its adequately powered sample size, standardized operational definitions, and matched control group, which
allowed a fair comparison of hospitalization duration between the two cohorts. The exclusion of confounding comorbidities like CKD,
malignancy, and bleeding disorders enhanced internal validity. However, the study has notable limitations. The non-probability
consecutive sampling restricts the generalizability of findings. Moreover, absence of data on iron indices, renal function, natriuretic
peptide levels, and medications precludes a more nuanced analysis of anemia’s etiology and interaction with HF management.

Another limitation was the exclusion of patients who died during hospitalization. This may have introduced survivor bias, potentially
underestimating the severity of anemia’s impact on in-hospital outcomes. Literature suggests that anemic HF patients have higher
inpatient mortality; for example, a study from two ESC heart failure registries reported a significantly higher 1-year mortality in anemic
patients, though this was attenuated in multivariate models (21). Although anemia appears as an independent risk factor in some studies,
other analyses argue it may serve as a marker of more advanced disease or comorbidity burden. The Polish cohort study observed that
anemia co-occurred with worse clinical features such as older age, CKD, and diabetes, suggesting it may reflect underlying systemic
deterioration rather than being causative (22). These findings have important clinical implications. Timely identification and
management of anemia could potentially reduce hospital stay, resource utilization, and financial burden. Further studies are warranted
to explore whether correction of anemia through intravenous iron therapy or erythropoiesis-stimulating agents can translate into shorter
hospitalizations and improved outcomes. Current evidence from trials like FAIR-HF and CONFIRM-HF supports the use of intravenous
iron in reducing symptoms and HF hospitalizations, though its effect on LOS remains less defined. In conclusion, the study adds to the
accumulating evidence that anemia significantly increases hospital stay in heart failure patients. While causality cannot be firmly
established in observational settings, the consistency across multiple cohorts and geographic regions reinforces the need to prioritize
anemia management in HF care pathways. Future research should focus on interventional strategies and explore whether specific
subtypes of anemia confer different risks.

CONCLUSION

This study concludes that anemia significantly increases the length of hospital stay in patients admitted with heart failure, reflecting its
detrimental impact on clinical outcomes and healthcare resource utilization. Recognizing and managing anemia early in the course of
heart failure may help reduce hospitalization burden and improve patient care. These findings underscore the need for integrated
management strategies in heart failure patients with anemia.
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