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Abstract 
Background: Cardiovascular disease is the leading cause of morbidity and 
mortality worldwide. Most cardiovascular hospitalizations are driven by risk 
factors and understanding how demographic and clinical factors influence 
hospitalization duration is important for allocating scarce resources. Few 
studies in the region have examined predictors of length of stay among pa-
tients presenting with cardiovascular complaints; none were conducted in Pal-
estine. Methods: A retrospective cross-sectional analysis of 9502 anonymized 
hospital records was conducted. Records from 2018 to 2024 were extracted 
from electronic medical systems. Variables included age, sex, chief complaint, 
diagnosis, comorbidities, and length of stay, which were cleaned and analyzed 
using descriptive statistics and logistic regression in SPSS. Results: The mean 
age of patients was 57.6  ±  12.2 years, and 69.1% were male. Hypertension 
(47.4 %), diabetes mellitus (37.4 %), and coronary artery disease (35.9 %) were 
the most prevalent comorbidities. In multivariable analyses, each additional 
year of age increased the odds of staying longer than 1 day (OR 1.02, 95% CI 
1.02 - 1.03). Male sex (OR 1.49, CI 1.35 - 1.64), hypertension (OR 1.18, CI 1.07 
- 1.30), diabetes mellitus (OR 1.71, CI 1.55 - 1.88), coronary artery disease (OR 
1.25, CI 1.13 - 1.37), cerebrovascular accident (OR 1.40, CI 1.09 - 1.80), smok-
ing (OR 1.45, CI 1.31 - 1.61) and history of coronary artery bypass grafting 
(OR 1.57, CI 1.31 - 1.87) were independent predictors of longer stay. Conclu-
sion: older age, male sex and cardiometabolic comorbidities were associated 
with longer hospital stays. Nursing practice should focus on early risk assess-
ment, optimization of chronic disease control, and patient education to reduce 
prolonged hospitalization. Future prospective studies incorporating treatment 
data and functional outcomes are required. 
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1. Introduction 

Cardiovascular disease (CVD) is the world’s foremost cause of death, accounting 
for approximately one-third of global deaths (19.8 million) worldwide [1] [2]. The 
Global Burden of Disease (GBD). Of them, more than three-quarters occur in low 
and middle-income countries. Despite preventive efforts and improvements in 
medical services, CVDs and related crude cardiovascular mortality are expected 
to continue to rise, driven by advancing age and a growing number of comorbid-
ities [3] [4]. 

Often, hypertension, diabetes mellitus, and dyslipidemia are the most common 
cluster, leading to progressive coronary artery disease and heart failure. According 
to the World Health Organization (WHO), 4 out of 5 people living with hyper-
tension have uncontrolled blood pressure [1]. While diabetes imposes a two-fold 
increase in cardiovascular mortality, dyslipidemia further compounds these risks 
[5]. Clinically, these comorbidities, along with advancing age and poor chronic 
disease management, are blamed for recurrent hospitalizations, complex manage-
ment and require longer care plans. Length of hospital stay (LoS) is a critical in-
dicator of health system efficiency in planning and responding to these clinical 
emergencies. In recent years, evidence has begun to identify determinants of pro-
longed cardiovascular hospitalization. A retrospective analysis in Poland found 
that female patients with heart failure had longer stays than their male counter-
parts [6]. Another study in Tanzania reported that older males from rural areas 
with a severe form of CVD and elevated creatinine levels were more likely to have 
prolonged LOS [7]. This evidence implies an interaction between socio-economic, 
biological and clinical factors that influences the duration of hospitalization. 

The Middle East and North Africa (MENA) regions bear a disproportionate 
CVD burden. While GBD analyses provide regional estimates, evidence on hos-
pital LoS determinants in MENA populations remains scarce. In Palestine, CVDs 
have surpassed other diseases as the leading cause of death, with recent figures 
showing 1 in 3 deaths are related to CVDs (30.6 %) [8] [9]. The WHO survey in-
dicated a very high burden of risk factors among Palestinian with (33.6%) had 
three or more CVD risk factors. The prevalence of hypertension stands at 20.5% 
and 40% among adults over 40 years [5] [10]. According to the International Di-
abetes Federation, Diabetes affected 15.5% of adults in 2024. The same report 
highlighted that 59 % of hypertension cases and 53 % of diabetes cases are uncon-
trolled due to medicine stockouts and limited primary care follow-up [8] [9]. 

Despite the heavy CVD burden in Palestine, little is known about factors that 
prolong hospital stays for cardiovascular patients. Understanding the local deter-
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minants and predictors of LoS is vital for nursing practice, resource allocation, 
and patient safety. Therefore, this study seeks to characterize the demographic 
and clinical profile of patients admitted with cardiovascular presentations at a ter-
tiary hospital in the West Bank and to identify factors associated with prolonged 
length of stay. 

2. Methods 
2.1. Design 

This retrospective study analyzed anonymized hospital records. The study ad-
hered to the Strengthening the Reporting of Observational Studies in Epidemiol-
ogy (STROBE) recommendations, followed ethical principles, and obtained rele-
vant institutional approvals for research. Data were retrospectively analyzed to 
characterize demographic and clinical factors associated with hospital length of 
stay. 

2.2. Settings, Population and Sample 

The dataset was obtained from a tertiary referral center in Hebron, West Bank, 
Palestine. The center offers a specialized cardiovascular service and serves a di-
verse population across urban and rural areas, covering 1.4 million people. Elec-
tronic medical records between January 2018 and January 2024 were screened and 
used as a data source for the purpose of this study. 

The population target was adult patients presenting with cardiovascular symp-
toms or diagnoses. The study included all available electronic and paper medical 
records of patients aged 18 years and older who were admitted during the study 
period. Records were eligible if they contained and documented all necessary So-
cio and clinical demographics and hospital length-of-stay data. Of the approxi-
mately 10,500 records, the final eligible sample comprised 9642 records. Records 
with missing age or LoS were excluded from regression analyses but retained for 
descriptive analyses, and 9502 complete records were included in the multivaria-
ble regression model. No formal sample size calculation was performed owing to 
the retrospective nature of the dataset. 

2.3. Variables and Measurements 

The data of interest were extracted from the patient’s records using an investiga-
tor-developed data extraction tool, reviewed and approved by three expert col-
leagues. Demographic variables, which included age (years) and sex (male/fe-
male). Clinical variables included chief complaint, primary diagnosis, additional 
diagnostic findings, electrocardiogram evidence and length of stay (days). Comor-
bidities were coded as binary variables (1 = present) and included Hypertension, 
Diabetes Mellitus, Coronary Artery Disease, Dyslipidemia, Heart Failure, Cere-
brovascular Accident, Renal Failure, Atrial Fibrillation, Smoking History, previ-
ous Coronary Artery Bypass Grafting, and Peripheral Vascular Disease. The pri-
mary outcome was LoS, which was skewed; it was dichotomized at the median (1 
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day) to define prolonged stay (>1 day). Data extraction and coding were reviewed 
to enhance consistency and minimize data entry errors before statistical analysis. 

2.4. Data Analysis 

Data were extracted, entered, cleaned, coded and checked for missings using SPSS. 
Continuous variables are presented as means with standard deviations (SD) when 
normally distributed, and as medians with interquartile ranges (IQR) when skewed. 
Categorical variables are summarised as frequencies and percentages. 

Differences between groups (e.g. sex) were evaluated using χ2 tests for categor-
ical variables and t-tests for continuous variables. Univariate logistic regression 
identified factors associated with prolonged LoS. Length of stay was positively 
skewed and therefore dichotomised at the cohort median (>1 day) to define pro-
longed stay. Clinically relevant demographic and comorbidity variables identified 
a priori from previous cardiovascular literature and clinical relevance were en-
tered simultaneously into the multivariable logistic regression model. Model per-
formance was assessed using the Nagelkerke pseudo-R2 statistic. Adjusted odds 
ratios (ORs) with 95% confidence intervals (CIs) and p-values were reported. A 
two-sided p-value < 0.05 was considered statistically significant. 

3. Results 
3.1. Demographic and Clinical Characteristics 

Of the 9502 patients, 6659 (69.1%) were male, with a mean age of 57.6 ± 12.2 years 
(range 20 - 98 years), and women were older than men (61.3 ± 11.8 vs 56.0 ± 12.0 
years). The median length of stay was 1 day (IQR 1 - 3 days), with a mean of 2.4 ± 
3.2 days. Hypertension was the most common comorbidity, affecting 47.4% of pa-
tients, followed by diabetes mellitus (37.4%) and coronary artery disease (35.9%). 
Approximately 9.9% of patients had heart failure, 4.6% had dyslipidemia, and 2.9% 
had a history of stroke. Nearly one quarter of the cohort (23.4%) were smokers. 
Prevalence of hypertension (66.1% vs 40.4%) and diabetes (49.5% vs 33.1%) was 
higher among women than men, whereas smoking (14.2% vs 26.4%) and history 
of CABG (4.0% vs 7.5%) were more common in men. Table 1 summarises the 
demographic and clinical characteristics of the cohort. 

 
Table 1. Participant characteristics (N = 9 642). 

Characteristic Values 

Age (years) 57.6 ± 12.2 (mean ± SD) 

Female sex 2 843 (29.5%) 

Male sex 6 659 (69.1%) 

Length of stay, median (IQR) 1 (1 - 3) days 

Hypertension 47.4% 

Diabetes mellitus 37.4% 

Coronary artery disease 35.9% 
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Continued 

Dyslipidaemia 4.6% 

Heart failure 9.9% 

Cerebrovascular accident 2.9% 

Renal failure 5.3% 

Atrial fibrillation 4.0% 

Smoking history 23.4% 

Previous CABG 6.4% 

Peripheral vascular disease 1.9% 

3.2. Predictors of Prolonged Hospital Stay 

Univariate analyses identified older age, male sex, hypertension, diabetes mellitus, 
coronary artery disease, cerebrovascular accident, smoking and previous CABG 
as associated with LoS > 1 day. Of the 9642 records retained for descriptive anal-
yses, 9502 had complete age, sex, and length-of-stay data and were included in the 
multivariable model. Table 2 presents the adjusted odds ratios. 

 
Table 2. Multivariable logistic regression for length of stay > 1 day (N = 9 502). 

Predictor Adjusted OR (95% CI) p-value 

Age 1.02 (1.02 - 1.03) <0.001 

Male sex 1.49 (1.35 - 1.64) <0.001 

Hypertension 1.18 (1.07 - 1.30) 0.001 

Diabetes mellitus 1.71 (1.55 - 1.88) <0.001 

Coronary artery disease 1.25 (1.13 - 1.37) <0.001 

Dyslipidaemia 1.01 (0.83 - 1.24) 0.90 

Heart failure 1.07 (0.92 - 1.24) 0.38 

Cerebrovascular accident 1.40 (1.09 - 1.80) 0.009 

Renal failure 1.08 (0.90 - 1.31) 0.41 

Atrial fibrillation 1.15 (0.93 - 1.43) 0.19 

Smoking 1.45 (1.31 - 1.61) <0.001 

Previous CABG 1.57 (1.31 - 1.87) <0.001 

Peripheral vascular disease 1.28 (0.94 - 1.74) 0.12 

 
The multivariable model demonstrated modest explanatory performance, with 

a Nagelkerke pseudo-R2 of approximately 0.05. Increasing age and male sex were 
independent predictors of extended hospitalization. Among comorbidities, diabe-
tes mellitus conferred the greatest risk (OR 1.71), followed by previous coronary 
bypass surgery, smoking history, cerebrovascular accident, coronary artery dis-
ease and hypertension. Dyslipidemia, heart failure, renal failure, atrial fibrillation, 
and peripheral vascular disease were not significantly associated with longer stay 
after adjustment. 
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4. Discussion 

This study provides a comprehensive analysis of hospitalized patients with cardi-
ovascular presentations in the southern West Bank, Palestine. A predominantly 
male, middle-aged and cohort characterized by high burdens of hypertension, di-
abetes mellitus and coronary artery disease. These comorbidities mirror global 
trends in cardiovascular risk factors [2]-[4] and highlight the urgent need for 
more investment and better integration of chronic disease control, as outlined in 
the WHO report [8]. 

Age and male sex were strong predictors of prolonged hospitalization, con-
sistent with prior international cardiovascular literature showing that advancing 
age and male sex are associated with longer admissions [11] [12].Women in this 
sample were older and had higher comorbidity burden but shorter stays. This con-
trasts with a recent report [6] which demonstrated longer hospitalizations, poten-
tially related to cardiometabolic and hormonal influences [13]. 

The prevalence of hypertension and diabetes in our cohort is higher than global 
estimates by the leading cardiovascular organization [14], but broadly comparable 
to reports of cardiovascular cohorts from low‑resource settings [6] [7]. Similar to 
contemporary literature, our findings underscore the negative impact of cardi-
ometabolic comorbidities on healthcare resources, patient outcomes, and compli-
cations [15] [16]. Diabetes mellitus increased the odds of staying longer than 1 
day by 71%, while coronary artery disease increased the odds by 25%. Smoking 
was also an independent predictor of longer stay, aligning with evidence on the 
association between smoking and longer LoS, where smoking contributes to vas-
cular inflammation and is clustered with greater cardiovascular burden among 
patients with prolonged admission [6]. In contrast, heart failure, renal failure, 
atrial fibrillation, dyslipidemia and peripheral vascular disease were not inde-
pendently associated with prolonged stay. 

The predictive model explained only a modest proportion of the variance in 
LoS, suggesting that other factors also play important roles. The findings suggest 
that longer hospitalisation in this patient population is not driven by an isolated 
acute event, but rather by cumulative cardiometabolic burden and chronic disease 
complexity [14]. From a clinical and operational perspective, this means a need 
for more intensive monitoring, prolonged follow-ups, and complex discharge 
planning. This implies a higher workload and occupancy rate, as well as the need 
for multidisciplinary coordination in tertiary hospitals operating in resource-con-
strained settings. 

The outcome (LoS) was dichotomised at the median; alternative definitions 
may yield different effect sizes. It was dichotomised at the median to allow clini-
cally interpretable logistic regression modelling; however, this approach may have 
reduced information compared with analysing length of stay as a continuous or 
count outcome. Comorbidities were coded as binary variables; information on se-
verity, treatment, or control (e.g., blood pressure, glucose levels) was unavailable. 
Missing data were minimal for comorbidities but slightly higher for age and LoS; 
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however, complete‑case analysis is unlikely to introduce significant bias given the 
large sample. 

5. Conclusion 

This retrospective study of 9642 patients with cardiovascular presentations in Pal-
estine identified older age, male sex, hypertension, diabetes mellitus, coronary ar-
tery disease, smoking and previous coronary artery bypass grafting as independ-
ent predictors of prolonged hospital stay. These findings highlight the importance 
of comprehensive chronic disease management and lifestyle interventions to re-
duce hospitalization time. Further prospective, multicentre studies incorporating 
detailed clinical data are necessary to refine predictive models and develop tar-
geted nursing interventions. 

Limitations 

This analysis was retrospective and relied on administrative data, which limited 
control over variable definitions and data quality. Several limitations warrant 
consideration. First, the observational design precludes causal inference. Asso-
ciations between comorbidities and prolonged stay may reflect underlying dis-
ease severity or unmeasured confounders. Second, the dataset lacked details on 
medications, laboratory values, socioeconomic status, and discharge destina-
tion, all of which are known to influence LoS. Third, the analysis used the me-
dian to define prolonged stay; while sensitivity analyses yielded similar patterns, 
other definitions may be more clinically meaningful. Fourth, data were obtained 
from a single centre in Palestine, limiting generalisability. Finally, any variable 
in the original dataset with missing data that could not be interpreted was ex-
cluded. 
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