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This study aimed to investigate the association between maternal age and SMM. In addition, this study

aimed to determine the association between age and the risk of SMM by parity and the status of multiple

births.

OBJECTIVES

MATERIALS AND METHODS

Study Design

Population-based cohort study

Study Subjects

Data were extracted from the Korean National Health Insurance Service-National Delivery Cohort for

2,113,615 cases of delivery which delivered during 2013–2018. This study defined childbirth using

diagnosis and procedure codes for pregnancies with maternal age between ages 15 and 49 who had a

delivery hospitalization. The study population was included for at least 280 days before childbirth through 6

weeks following childbirth between January 1, 2013, and November 19, 2018.

Measurements

Following variables were evaluated:

Outcome variable: Severe maternal morbidity was defined the SMM algorithms developed by the Centers

for Disease Control and Prevention and included women who had at least one of the 21 previously

established ICD-10 diagnosis and procedure codes during childbirth hospitalization

Variable of interest: Maternal age at index childbirth was divided into 5-year age groups and used as a

categorical variable in this study.

Covariates: Household income level, type of insurance, residential area, mode of delivery, prenatal care

using Kessner’s Adequacy of Prenatal Care Index 19, parity, twin birth status, maternal comorbidities using

Howell’s study. type of hospitals, hospital regions, and the calendar year of childbirth

We calculated the distribution of the general characteristics of the study population by maternal age at

childbirth between 2013 and 2018. The association between maternal age and SMM during childbirth

hospitalization was determined using a Poisson regression model with a robust error variance adjusted for

all covariates, which estimated the adjusted risk ratio (RR) and 95% confidence intervals (CI). This

repeated model was generated for stratified analysis of the relationship between mode of delivery, parity,

or twin birth status and SMM by maternal age and evaluated for interactions.

• Despite the overall decline in birth rate over the last decade, the number of births by women ages 30

years and older have increased. Advanced maternal age is known to have underlying adverse maternal

health outcomes. Both prevention and management of adverse health outcomes after pregnancy for the

advanced maternal age group is needed.

• The severe maternal morbidity could indicators replaceable maternal mortality which occurs during labor,

childbirth and the postpartum period, and it often produce high direct medical costs, extended length of

stay in delivery hospitalization, and long-term rehabilitation such as postpartum readmission.

• Many studies exploring the association between maternal age and SMM have been conducted in the

Westin countries; however, little information is available on the association between maternal age and

severe maternal morbidity among the Northeast Asian population, such as South Korea.

RESULTS

The risk of SMM by maternal age exhibits a J-shape whereby younger and older women have the highest

rates of SMM, with maternal group ages 40 years and older having the highest. Furthermore, women who

aged 40 years and older had a particularly high risk of SMM in nulliparous and multiparous women, as well

as singleton births. To improve maternal health outcomes, policymakers need more specific efforts to

identify and manage risk factors for SMM in these vulnerable age groups.
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CONCLUSIONS

INTRODUCTION

Table 1. General characteristics of study population according to maternal age. 

Table 3. The relationship between maternal age and severe maternal morbidity, stratified by parity, and status of 

multiple birth adjusted for all covariates.

Table 2. Relative risk for the relationship between maternal age and SMM adjusted for all covariates

Adjusted for household income level, type of insurance, residential 

area, mode of delivery, adequacy of prenatal care, parity, status of 

multiple birth, maternal comorbidity, type of hospital, hospital region, 

and year.


