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ABSTRACT An analytical study based on Chilean birth records obtained from the 
Department of Statistics and Health Information (DEIS) was conducted. This study aimed 
to evaluate temporal trends in preterm births by maternal age in Chile from 1990 to 2018. 
Results show that the preterm birth rate in 1992 was 5.0% and increased to 7.2% in 
2018. The average annual percent change (AAPC) was 1.44. Age groups at the extremes 
(19 and under and 35 and over) presented the highest rates of preterm birth, both at the 
beginning and at the end of the study period. The latter group showed a smaller decrease 
at the beginning (1992 to 1995), with an annual percentage change (APC) of -3.00. The 
probability of preterm birth in both groups was higher compared to the 20-34 year old 
group. Although Chile boasts some of the best maternal and child health indicators in the 
region, repercussions associated with the current postponement of maternity – including 
preterm birth – must be monitored.
KEY WORDS Preterm Birth; Maternal Age; Maternal Health; Child Health; Chile.

RESUMEN Se realizó un estudio analítico con base en los registros poblacionales de na-
cimientos en Chile, obtenidos del Departamento de Estadística e Información en Salud 
(DEIS), con el objetivo de evaluar la tendencia temporal de los partos prematuros en Chile 
en el periodo 1990-2018, asociado a la edad de la madre. Los resultados muestran que, 
para el año 1992, la tasa de parto prematuro fue del 5,0%, aumentando a 7,2% en 2018. 
El promedio del porcentaje del cambio anual (PPCA) fue de 1,44. Los grupos etarios ex-
tremos –menor o igual de 19 años y 35 y más años– fueron los que presentaron las tasas 
de parto prematuro más altas, tanto al inicio y como al término del periodo, siendo este 
último grupo el que mostró una menor disminución al inicio del periodo (1992-1995), con 
porcentaje de cambio anual (PCA) de –3,00. Para ambos grupos, la probabilidad de un 
parto prematuro fue mayor respecto del grupo de 20 a 34 años. Chile, presenta uno de los 
mejores indicadores de salud materna e infantil para la región; no obstante, dada la actual 
postergación de la maternidad, deben vigilarse las repercusiones asociadas, dentro de ellas 
un nacimiento prematuro.
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INTRODUCTION

The World Health Organization (WHO) de-
fines preterm birth as one that occurs before 
the 37th week of pregnancy. Preterm birth 
continues to be a significant public health 
problem in many countries, as it has multi-
ple consequences.(1) On one hand, preterm 
newborns have a higher risk of morbidity 
and mortality during the neonatal period 
and long-term neurological and respira-
tory complications, as well as a higher risk 
of chronic diseases and psychiatric disor-
ders in adulthood.(2) On the other, mothers 
of preterm infants are more likely to develop 
depression and post-traumatic stress as com-
pared to those who had a full-term delivery.(3)

The prevalence of preterm birth has in-
creased in recent decades in most countries 
with reliable records.(4) The global rate of pre-
term birth increased from 9.8% in 2000 to 
10.6% in 2014, when there were an estima-
ted 15 million preterm births. Regional varia-
tions were also observed, with rates of 13.4% 
and 8.7% for North Africa and Europe res-
pectively.(5)

There are different causes of preterm birth, 
such as obstetric pathologies, infections, and 
maternal age of 35 and over.(6) Evidence shows 
that advanced maternal age is associated with 
obstetric complications such as gestational 
diabetes, hypertension, and preeclampsia, as 
well as fetal complications such as intrauterine 
growth restriction and prematurity.(7)

In recent decades, there has been a ten-
dency for women from high- and middle-in-
come to increasingly postpone pregnancy. In 
the United States, the average age of first-time 
mothers rose from 24.2 in 2000 to 26.3 in 
2014, while the number of first-time mothers 
aged 35 to 39 increased by 64% over the 
same period, and rose 230% among women 
aged 40 to 44.(8)

Chile has experienced changes in birth 
trends by age. A study by López in 2015 shows 
that the proportion of births among women 
aged 35 and over rose from 10.6% in 1991 to 
16.6% in 2012. Additionally, the preterm birth 
rate increased from 4.7% to 6.4% in women 

aged 34 years and over during the same period, 
representing a 29% increase.(9) Furthermore, 
López (2015) shows an odds ratio (OR) of 
1.68 (95% CI 1.66 - 1.70) for preterm birth in 
mothers aged 35 or over, compared to 20- to 
29-year-old mothers, adjusting for education, 
marital status, and parity.(9)

Reducing preterm birth rates is a global 
challenge to achieve Sustainable Development 
Goal 3, ensuring healthy lives and promoting 
well-being for all at all ages.(10) Although Chile 
has good indicators of maternal and child 
health as a result of past policies, the slow 
development of preventive measures for pre-
term birth, the postponement of motherhood, 
and new technologies used in neonatal units 
must be taken into consideration to address 
this issue. Therefore, there is a need for an 
updated regional analysis regarding causes 
and at-risk groups in order to design strate-
gies and policies.

With these considerations in mind, this 
study aimed to evaluate the temporal trends 
in preterm births by maternal age in Chile 
from 1990 to 2018. There are currently no 
up-to-date studies of trends in preterm bir-
ths by maternal age that analyze long-term 
information.

MATERIALS AND METHODS

An analytical study based on Chilean birth 
records obtained from the Department of 
Statistics and Health Information (DEIS) 
was conducted. Records contain informa-
tion routinely extracted from birth certifica-
tes for all births in Chile during the period 
1992-2018.(11) The dataset includes sociode-
mographic and health characteristics of the 
child, parental demographics, and maternal 
factors associated with births.

Preterm births are defined by the WHO 
as those that occur before 37 weeks or 259 
days of pregnancy from the first day of the 
last menstruation. It is subdivided into extre-
mely preterm (less than 28 weeks), very pre-
term (28 to 32 weeks) and moderate or late 
preterm (32 to 37 weeks).(4,12) Multiple births 
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and stillbirths (less than 22 weeks gestatio-
nal age and/or less than 500 grams) were 
excluded.

Annual rates of preterm birth in single 
births were calculated along with maternal 
age-specific rates according to three cate-
gories: 19 and under, 20 to 34, and 35 and 
over. To identify moments when significant 
changes in the trend occurred from 1992-
2018 (as well as changes observed over the 
period), a joinpoint regression model was 
constructed (segmented Poisson regression). 
This model identifies the moments at which 
statistically significant changes in the trend 
occur, and estimates trends observed over 
the period based on average annual per-
cent change (AAPC), a way of characterizing 
trends in rates over time. Based on the num-
ber of cases included in the analysis, a model 
was fitted with a maximum of 5 joinpoints. 
The program chooses the lowest number of 
joinpoints so that there is no statistically sig-
nificant improvement if an additional join-
point is added. The program starts with the 
minimum number of joinpoints (0), gradually 
adding new joinpoints by means of permuta-
tion tests until the final model is selected.(13)

Regarding mothers’ age groups, the trend 
was evaluated according to educational le-
vel: basic or elementary school, middle or 
high school, and higher education. For each 
group, AAPC was estimated using the join-
point program, which represents a summary 
measure of the trend over the study period.

To assess the relationship between ma-
ternal age and preterm birth, a logistic regres-
sion model was used and odds ratios (OR) 
were calculated along with their 95% con-
fidence intervals (95% CI). Adjustment va-
riables included the sex of the newborn, 
birth year (to assess the trend), as well as the 
mother’s educational level, occupation, and 
area of residence.

This study used publicly available vital 
statistics records obtained from the Chilean 
Ministry of Health, which remained confi-
dential and anonymous in compliance with 
Article 29 of Law 17,374.(14)

RESULTS

Out of a total of 6,679,532 births registered 
from 1992 to 2018, 141,917 were excluded, 
leaving 6,537,615 single births to be inclu-
ded in the analysis. Of those excluded, 3250 
correspond to deliveries of <500 g or <22 
weeks, 124,290 were multiple deliveries, 
and 14,377 had missing data.

Figure 1 shows changes in the trend of 
preterm births over the study period. Results 
show that the preterm birth rate in 1992 was 
5.0%, increasing to 7.2% in 2018; AAPC 
was 1.44 (95% CI [0.87, 2.01]). Three chan-
ges (joinpoint) in the trend were observed. In 
the first segment (1992-1994), a decrease in 
the trend was observed with an APC of -6.50 
(95% CI [-11.33, -1.40]). In the second seg-
ment (1994-2006), an increase was observed 
with an APC of 2.86 (95% CI [2.49, 3.24]). 
Two other increases followed: between 2006 
and 2010, with an APC of 0.18 (95% CI 
[-2.29, 2.72]), and between 2010 and 2018, 
with an APC of 2.02 (95% CI [1.48, 2.57]). 
All periods presented statistically significant 
changes, except for 2006-2010.

Figure 2 and Table 1 show changes in 
preterm birth trends by maternal age. For the 
19 and under group, two joinpoints were ob-
served. The first period (1992-1994) showed 
a decrease in preterm birth, with an APC of 
-7.50 (95% CI [-14.36, -0.09]); the second 
(1994-2005) and third period (2005-2018) 
showed statistically significant increases, 
with an APC of 2.09 (95% CI [1.47, 2.71]) 
and 1.06 (95% CI [0.61, 1.50]) respectively.

In the 20- to 34-year-old group, two join-
points were observed in periods and magnitu-
des similar to those described in the previous 
age group, with an APC of -7.02 and two in-
creases in the following periods: APC of 2.94 
between 1994 and 2004, and 1.68 between 
2004 and 2018.

Finally, in the 35 and over group, two 
joinpoints were also observed. The first pe-
riod from 1992 to 1995 showed a decrease, 
although less significant than the one ob-
served in the same period for the previous 
age groups, with an APC of -3.00. This was 
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Observed 1992-1994 APC= -6.50* 1994-2006 APC=2.86*
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Figure 1. Time trend and points of change in the crude rate of preterm births, Chile 1992-2018.
Source: Own elaboration.
APC= Annual Percentage Changes.
*Indicates that the Annual Percentage Change (APC) is significantly different from zero at the alpha = 0.05 level. Final Selected Model: 3 Joinpoints.
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Figure 2. Temporal trend and points of change in the crude rate of preterm births by maternal age. Chile, 1992-2018.
Source: Own elaboration.
APC = Annual Percent Change.
*Indicates that the Annual Percent Change (APC) is significantly different from zero at the alpha = 0.05 level.
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followed by two increases: 1995 to 2004 (APC 
of 2.33) and 2004 to 2018 (APC of 1.19).

The analysis incorporating average pre-
term birth APC between 1992 and 2018 ta-
king into account the mother’s educational 
level showed an increase in average APC at 
each educational level for all age groups, and 

it was slightly higher at the basic educatio-
nal level. According to these results, women 
aged 35 or over had the highest rates. In addi-
tion, the trend within this group was slightly 
higher in women with the lowest educational 
level, with an average APC of 2.03 (95% CI 
[1.73 - 2.33]) (Table 2). 

Table 1. Description of the number of joinpoints, annual percent change, 
and 95% confidence interval by maternal age. Chile, 1992-2018.

Age  Joinpoint  Lower 
endpoin 

Upper 
endpoint APC 95% CI

<19 years-old 2 

1992  1994  -7.50*  -14.36; -0.09 

1994  2005  2.09*  1.47; 2.71

2005  2018  1.06*  0.61; 1.50

20-34 years-old 2 

1992  1994  -7.02*  -12.23; -1.43 

1994  2004  2.94*  2.37; 3.52

2004  2018  1.68*  1.41; 1.94

> = 35 years-old 2 

1992  1995  -3.00  -7.44; 1.66

1995  2004  2.33*  1.36; 3.30

2004  2018  1.19*  0.84; 1.54

Source: Own elaboration.
APC = Annual Percent Change.
*Significantly different from zero at the alpha = 0.05 level.

Table 2. Average Annual Percent Change (AAPC) for preterm birth, 
crude rate and 95% confidence interval by age and educational 
level of the mother. Chile, 1992-2018. 

Variable
Crude rate

AAPC 95%  CI
1990  2018 

<19 years-old

Basic or Elementary School 6.09  8.18  1.31 0.39 - 2.24
Middle or High School 5.60  7.59  0.89 0.18 - 1.60
Higher education 5.61  6.29  0.84 0.14 - 1.54

20-34 years-old
Basic or Elementary School 4.62  7.57  2.07 1.49 - 2.65
Middle or High School 4.57  6.81  1.61 0.99 - 2.23
Higher education 4.32  6.42  2.00 1.62 - 2.30

> = 35 years-old
Basic or Elementary School 6.70  9.88  2.03 1.73 - 2.33
Middle or High School 7.03  9.43  1.56 1.35 - 1.77 
Higher education 6.40  8.37  1.24 1.00 - 1.49

Source: Own elaboration.
AAPC = Average Annual Percent Change. 95% CI = 95% confidence interval.
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The logistic regression model (Table 3) shows 
that the probability of preterm birth in women 
aged 35 years and over is 1.44 (95% CI [1.43; 
1.45]) compared to the 20- to 34-year-old 
group, adjusted for the sex of the newborn, 
year of birth, mother’s educational level, oc-
cupation, and area of residence. Similarly, this 
probability was higher in adolescent mothers 
(<= 19 years-old).

DISCUSSION 

In Chile, preterm births increased between 
1992 and 2018, presenting an average annual 
percentage change of 1.2. However, the trend 
was not constant during this period and showed 
a decrease in the first half of the 1990s, fo-
llowed by a gradual increase up to the present 

date. Although there are significant differences 
between this increase and the general trend, 
the pattern is similar to what is observed for 
the total number of preterm births worldwide.
(12) Over a similar period, comparable values 
to those observed in this study were repor-
ted in Australia, with preterm births increasing 
from 5.1% to 7.1%. This phenomenon was as-
sociated with iatrogenic preterm births, which 
accounted for 80% of the increase.(15)

Regarding specific results by age group, 
this study shows that women over 34 have 
a higher probability of preterm birth compa-
red to younger women. This trend was obser-
vable in all three age groups, presenting two 
points of change over the period under study. 
Women under 35 showed a statistically sig-
nificant decrease in the rate of preterm birth 
during the first period (1992-1994), while wo-
men over 34 showed a more constant trend. 

Table 3. Odds ratios and 95% CI of the probability of preterm birth, by sociodemographic variables. 
Chile, 1992-2018.

Variables 
Distribution of the sample Preterm birth > = 22 weeks and < 37 weeks 

n  %  n %  OR  95% CI

Maternal age  

19 and under  940,485 14.4 57,808  6.1 1.19  1.18 – 1.20

20 to 341  4,598,130 70.3 241,365  5.2 1.00  -

35 and over  998,215 15.3 75,554  7.6 1.44  1.43 – 1.45 

Sex of the newborn

Male 3,342,773 51.1 207,505 6.2 1.20 1.19 – 1.20

Female1 3,194,737 48.9 167,213 5.2 1.00 -

Educational level  

Higher Education1  1,498,242 22.9 89,228  6.0 1.00  -

Middle or High School  3,714,865 56.8 209.952  5.7 1.01  1.00 – 1.02

Basic or Elementary School  1,299,694 19.9 72,937  5.6 1.07  1.05 – 1.08

None  17,465 0.3 1,218  7.0 1.39  1.31 – 1.47

Occupation  

Inactive1  4,405,885 67.4 247,841  5.6 1.00  -

Active  2,110,988 32.3 125,466  5.9 0.99  0.99 – 1.00

Unemployed  4,003 0.1 254  6.3 1.10  0.96 – 1.25

Unknown  16,728 0.3 1,222  7.3 1.01  0.95 – 1.08

Area of residence  

Urban1  5,833,681 89.2 338,817  5.8 1.00  -

Rural  703,710 10.8 35,942  5.1 0.87  0.86 – 0.88

Year of birth         1.02  1.02 – 1.02

Source: Own elaboration.
OR = Odds ratio. 95% CI = 95% Confidence interval.
1Reference category.
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Following this period, trends significantly in-
creased in all age groups similarly. 

These results are consistent with pre-
vious studies in Chile,(16) where trends in pre-
term births were evaluated between 1991 
and 2008, and it was shown that the risk of 
preterm birth was higher in mothers under 18 
and over 38. Similarly, studies in other po-
pulations show that maternal age over 35 is 
independently associated with adverse preg-
nancy outcomes, including preterm birth.(17)

Although many sociodemographic, nu-
tritional, biological, and environmental fac-
tors can increase the risk of spontaneous 
preterm birth, its causes are not yet fully un-
derstood.(18) Regarding associated factors, this 
study shows that the risk of preterm birth is 
greater in women over 35 and increases gra-
dually as education level decreases. A so-
cioeconomic gradient in risk of preterm birth 
has been evidenced even in countries with 
universal access to prenatal care.(19) A study 
conducted by Knudsen et al. showed an addi-
tive interaction analysis between age and the 
combination of education and mental health 
conditions, indicating a negative additive in-
teraction with ages 23 and under and a po-
sitive additive interaction with ages 31 and 
over. This suggests that as age increases, the 
risk of preterm birth becomes more impacted 
by education and mental health conditions, 
both independently and in combination. The 
authors conclude that in order to reduce in-
equality in preterm births, it is essential to 
focus care on older women with lower educa-
tional levels and mental health conditions.(19)

On the other hand, the results of this 
study for each maternal age group by edu-
cational level showed that both preterm de-
livery and average APC rates are higher in 
women with basic education aged 35 years 
and older. This is consistent with the litera-
ture, as evidence suggests that mothers with 
lower education levels have higher risk and 
higher rates of preterm birth compared to 
those with higher education.(20,21)

The role of maternal age in the risk of 
preterm birth is not entirely clear. The lite-
rature shows that an increase in iatrogenic 
preterm birth is attributable to complications 

during pregnancy such as gestational diabe-
tes, hypertension, and intrauterine growth 
restriction, and that these pathologies are 
more frequent in women of advanced mater-
nal age.(22) The decrease in the prevalence of 
hypertension during pregnancy has also been 
reported, although preterm birth has increa-
sed among those women diagnosed. This 
is relevant especially considering that there 
has been a global tendency to postpone chil-
dbearing due to issues related to women’s ca-
reers in today’s society such as participation 
in the labor market and academia.(23)

Unfortunately, this study does not pro-
vide a clear explanation for the sustained 
increase for nearly twenty years in preterm 
births in Chile, nor for the role of maternal 
age. This limitation is mainly due to the lack 
of available data related to obstetric care, cli-
nical history, lifestyle, and work environment 
of pregnant women. Nonetheless, a strength 
of this study is the fact that its results were 
based on information extracted from Chilean 
birth records spanning nearly three decades.

Regarding the quality of live birth regis-
tration in Chile, it is worth noting that it was 
estimated at about 95% in 1992, increasing 
to 99.8% in 2018. This translates into impro-
vements in the timeliness and completeness 
of birth registration, in the sense that a greater 
proportion of births are being registered each 
year in a timely manner.(24) Furthermore, birth 
registries in Chile are national in their geogra-
phic coverage and have good levels of com-
pleteness, with an estimated omission rate of 
less than 3% for the period under study.(25)

The implications of preterm birth in 
terms of infant mortality, maternal and neo-
natal care quality indicators, and associated 
costs are still a public health concern that re-
quires a better understanding.(26) To that end, 
we need to improve data quality and volume, 
including standardization of definitions, mea-
surement, and reporting.(5) Efforts to achieve 
Sustainable Development Goal 3 regarding 
the reduction of preventable deaths of new-
borns and children under five must be sustai-
ned. To do so, it is crucial to provide clinical 
advice, prenatal surveillance, and timely 
health interventions, especially in mothers 
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with higher risk of preterm birth. Furthermore, 
it is essential to carry out research that delves 
into the epidemiological changes and econo-
mic and social transformations that Chile has 
undergone in recent decades.
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