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ABSTRACT 

Heart failure is still a major global cause of morbidity and death, so assessing patient survival 

requires strong statistical tools. To investigate how long patients with heart failure live, this 

study compares the Cox Proportional Hazards (PH) model with common parametric survival 

models, including Exponential, Weibull, Log-logistic, Log-normal, Gamma, Gompertz, and 

Rayleigh. We start by checking the proportional hazards assumption of the Cox model using 

clinical data that covers patient demographics, comorbidities, and survival outcomes. Then, we 

explore how flexible and efficient the parametric models are for calculating hazard rates and 

survival functions. We compare the models based on fit metrics such as the Akaike Information 

Criterion (AIC). While the Cox PH model assumes less about the baseline hazard, our findings 

show that some parametric models offer better interpretability and predictive accuracy when 

their assumptions hold true. This comparison highlights the importance of picking the right 

model for survival studies. Using parametric methods can result in more precise risk assessment 

for heart failure prognosis. 

 

KEYWORDS: Akaike Information Criterion (AIC), Cox Proportional Hazard Model, Heart 

Failure, Parametric Models. 

REFERENCES 

1. Cox, D.R. (1972). Regression Models and Life-Tables (with discussion). Journal of the 

Royal Statistical Society: Series B, 34(2), 187–220. 

2. Levy D., Kenchaiah S., Larson M. G., Benjamin E. J., Kupka M. J., Ho K. K. L., Murabito J. 

M., &Vasan R. S. (2002). Long‑term trends in the incidence of and survival with heart 

failure. The New England Journal of Medicine, 347(18), 1397-1402. 

3. D’Agostino R.B., Vasan R.S.,Pencina M.J, Wolf P.A., Cobain M., Massaro J.M., Kannel 

W.B. (2008). General Cardiovascular Risk Profile for Use in Primary Care.Circulation, 

117(6), 743-753. 

4. Klein, J.P., Moeschberger, M.L. (2003). Survival Analysis: Techniques for Censored and 

Truncated Data. Springer. 

mailto:goutambrmn@gmail.com


ACADEMICIA: An International Multidisciplinary Research Journal 
ISSN: 2249-7137           Vol. 15 Issue 8, August, 2025            SJIF 2022= 8.252 

A peer reviewed journal 
 

https://saarj.com 
  

5. Bradburn, M.J., Clark, T.G., Love, S.B., Altman, D.G. (2003). Survival Analysis Part II: 

Multivariate data analysis – an introduction to concepts and methods. British Journal of 

Cancer, 89(3), 431–436. 

6. Royston, P., Parmar, M.K. (2011). Flexible parametric proportional hazards and proportional 

odds models for censored survival data, with application to prognostic modelling and 

estimation of treatment effects. Statistics in Medicine, 31(21), 2176–2197. 

7. Collett, D. (2015). Modelling Survival Data in Medical Research.CRC Press. 

8. Ravangard, R., Arab, M., Rashidian, A., Akbarisari, A., Zare, A., Zeraati, H. (2011). 

Compare the results of Cox proportional hazards model and parametric models in the study 

of length of stay in a Tertiary Teaching Hospital in Tehran, Iran. ActaMedicaIranica, 49(10), 

650-658. 

9. Pourhoseingholi, M. A., Hajizadeh, E., Dehkordi, B. M., Saface, A., Abadi, A., Zali, M. R. 

(2007). Compare the Cox regression and parametric models for survival of patients with 

gastric carcinoma. Asian Pacific Journal of Cancer Prevention, 8, 412-416. 

10. Pourhoseingholi, M. A., Dehkordi, B. M., Saface, A., Hajizadeh, E., Solhpour, A., Zali, M. 

R. (2009). Prognostic factors in gastric cancer using log-normal censored regression 

model.Indian J Med Res 129, March 2009, 262-267. 

11. Ahmad, T., Munir, A., Bhatti, S. H., Aftab, M., Raza, M. A. (2017). Survival analysis of 

heart failure patients: A case study. PLoS ONE 12(7): e0181001. Doi: 

10.1371/journal.pone.0181001.Dataset: 

https://plos.figshare.com/articles/Survival_analysis_of_heart_failure_patients_A_case_study/

5227684/Accessed May 2025. 

12. Chicco, D., Jurman, G. (2020). Machine learning can predict survival of patients with heart 

failure from serum creatinine and ejection fraction alone. BMC Medical Informatics and 

Decision Making, (2020) 20:16.Doi: 10.1186/s12911-020-1023-5. 

13. Ashine, T., Muleta, G., Tadesse, K. (2021). Assessing survival time of heart failure patients: 

using Bayesian approach. Journal of Big Data, (2021) 8:156. Doi: 10.1186/s40537-021-

00537-4. 

14. Bredy C, Ministeri M, Kempny A, Alonso-Gonzalez R, Swan L, Uebing A,Diller G-P, 

Gatzoulis MA, Dimopoulos K. (2017). New York Heart Association(NYHA) classification 

in adults with congenital heart disease: relation toobjective measures of exercise and 

outcome. Eur Heart J – Qual Care Clin Outcomes. 4(1):51–58. 

 

 

https://plos.figshare.com/articles/Survival_analysis

