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Editorial

The survival analysis plays a vital role in analyzing time-to-
event data.1,2) Among several proposed prediction models, the 
semiparametric Cox regression model has gained widespread use 
in the field of medical research because no distribution assumption 
is required of the probability of survival times and it usually fits 
the data well.2-4) The “semiparametric” term is used in the Cox 
model since it does not assume any distribution of survival times 
(nonparametric), but it estimates the regression coefficient based 
on the model (parametric). The risk of an independent variable is 
constantly proportion, but the relative risk does not change over 
time (Fig. 1). 

However, under certain circumstances, parametric models 
lead to more efficient and precise estimates than nonparametric 
models.1,2) A distributional assumption should be required for 
a parametric model. If the distributional assumption is valid, a 
parametric model has smaller standard errors of the estimates, 
considers the influence of other correlative factors, and achieves 
a more precise and accurate result. Importantly, the failure to 
use an appropriate model potentially leads to inaccurate and 
misleading interpretations. Several studies have compared vari-
ous survival regression methods to identify the most suitable 
model.3-5) Akaike’s Information Criterion (AIC) is commonly 
used to evaluate the goodness of fit.3,6) The smaller the AIC value, 
the better the fitness. Other methods, such as Cox-Snell residuals 
and receiver operating characteristic curves, are also used to assess 
model accuracy.5) Cox-Snell residuals assess model fitness; the less 
deviation of residuals from the bisector, the more appropriate 
the model’s fitness.6) However, AIC indicates only the quality 

relative to other models, not the absolute quality of each model. 
Therefore, it is appropriate to identify the best models that meet 
the requirements for assumption.

Kheiry et al.7) investigated the impact of strategies that affect the 
length of stay (LOS) in a neonatal intensive care unit (NICU) using 
semiparametric and parametric Cox models. They did not value 
the absolute of each model for the purpose of finding the best 
fitting model explaining the data. Performing a detailed analysis 
of factors affecting LOS provides insight into neonatal care to 
improve survival rates and helps counsel parents.3,8,9) A prolonged 
LOS reportedly increases the newborn morbidity rate and risk of 
infection.10) This study showed that the parametric exponential 
model provided a better fit for determining the factors associated 
with neonatal LOS in a NICU based on AIC. They concluded that 
breast-feeding and the availability of a central venous catheter 
were associated with a shorter LOS. In contrast, phototherapy, 
acute renal failure, and mechanical ventilation are associated with 
a longer LOS. 

However, an LOS analysis requires some considerations. As the 
author mentioned, the parametric model may not be appropriate 
in the presence of significant censoring data. Due to the large 
sample size and maximum follow-up time for each patient, they 
assumed the distribution of variables is normal and fully respected. 
In this paper, death was used as an event and discharge was used 
as censoring. They had 110 death events and 496 discharges as 
censoring. The high censoring rate was one of the limitations of 
this study. Reza et al.5) showed 2 critical features of LOS data—
nonnormality and censorship—so classic models are not suitable 
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Fig. 1. Proportional hazard assumption. (A) proportional: the effect constants across time. (B) Nonproportional: the 
effect varies across time. (C) Nonproportional: the effect varies across time.
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for LOS. Moreover, the present paper did not mention checks 
for an appropriate assumption for each model. All subjects who 
were admitted for more than 24 hours were analyzed as the target 
population, so proper exclusion seems necessary. The inclusion of 
infants who died can complicate an LOS analysis. Factors affecting 
disease severity may lead to premature death and a shorter LOS, 
leading to confusion. Abnormal causes of discharge, such as 
referral for further higher-level medical services, should also be 
considered. This study did not analyze or adjust for gestational 
age. Newborn survival is influenced by gestational age and birth 
weight.11) More immature babies require extended hospital 
stays, and an appropriate hospital stay can help stabilize their 
condition and reduce readmission rates. Prolonged hospital stays 
for palliative treatment may also affect the analysis9) Therefore, 
various confounding factors that affect LOS, such as gestational 
age and hospital care level, should be considered together. Analyz-
ing the factors affecting LOS with these considerations can help 
improve newborn care quality. 

Due to these confounding factors, this LOS analysis was not 
simple. The future consideration of gestational age and proper 
exclusions will obtain more useful information. 

Conflicts of interest
No potential conflict of interest relevant to this article was 

reported. 

See the article “Evaluation of goodness of fit of semiparametric 
and parametric models in analysis of factors associated with 
length of stay in neonatal intensive care unit” via https://doi.
org/10.3345/cep.2019.00437.

References

 1. Khan SA, Khosa SK. Generalized log-logistic proportional hazard model 
with applications in survival analysis. J Stat Distrib App 2016;3. https://
doi.org/10.1186/s40488-016-0054-z.

 2. Zhu X, Zhou X, Zhang Y, Sun X, Liu H, Zhang Y. Reporting and metho-
dological quality of survival analysis in articles published in Chinese 
oncology journals. Medicine (Baltimore) 2017;96:e9204.

 3. Ravangard R, Arab M, Rashidian A, Akbarisari A, Zare A, Zeraati H. 
Comparison of the results of Cox proportional hazards model and para-
metric models in the study of length of stay in a tertiary teaching hospital 
in Tehran, Iran. Acta Med Iran 2011;49:650-8.

 4. Kargarian-Marvasti S, Rimaz S, Abolghasemi J, Heydari I. Comparing 
of Cox model and parametric models in analysis of effective factors on 
event time of neuropathy in patients with type 2 diabetes. J Res Med Sci 
2017;22:115.

 5. Reza GM, Nasim V, Zeynab M. Semi-parametric Cox regression for 
factors affecting hospitalization length. Daneshvar Med 2012;18:23-30.

 6. Zare A, Mahmoodi M, Mohammad K, Zeraati H, Hosseini M, Naieni 
KH. Comparison between parametric and semi-parametric cox models 
in modeling transition rates of a multi-state model: application in patients 
with gastric cancer undergoing surgery at the Iran cancer institute. Asian 
Pac J Cancer Prev 2014;14:6751-5.

 7. Kheiry F, Kargarian-Marvasti S, Afrashtech S, Mohammadbeigi A, 
Daneshi N, Naderi S, et al. Evaluation of goodness of fit of semiparametric 
and parametric models in analysis of factors associated with length of stay 
associated with length of stay in neonatal intensive care unit. Clin Exp 
Pediatr 2020 [Epub]. https://doi.org/10.3345/cep.2019.00437.

 8. Manktelow BN, Seaton SE, Field DJ, Draper ES. Population-based 
estimates of in-unit survival for very preterm infants. Pediatrics 2013;131: 
e425-32.

 9. Seaton SE, Barker L, Draper ES, Abrams KR, Modi N, Manktelow BN, et 
al. Estimating neonatal length of stay for babies born very preterm. Arch 
Dis Child Fetal Neonatal Ed 2019;104:F182-F186.

10. Marcin JP, Slonim AD, Pollack MM, Ruttimann UE. Long-stay patients in 
the pediatric intensive care unit. Crit Care Med 2001;29:652-7.

11. Lin HJ, Du LZ, Ma XL, Shi LP, Pan JH, Tong XM, et al. Mortality and 
Morbidity of Extremely Low Birth Weight Infants in the Mainland of 
China: A Multi-center Study. Chin Med J (Engl) 2015;128:2743-50.


