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What do we know about the subject matter of this study?

Prematurity is a growing global health problem with a high impact 
on morbidity and mortality. In 2005, Chile implemented the Expli-
cit Health Guarantees (GES) policy for the Prevention of Premature 
Birth, with no impact assessment to date.

What does this study contribute to what is already known?

This study evaluates the impact of the GES on perinatal indicators, 
analyzing their trends using regression, time series, and predictive 
models. It concludes that its implementation did not impact the 
upward trend in prematurity in Chile, but it may have led to a de-
crease in the perinatal mortality rate. Further studies are needed to 
refine this policy.
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Abstract

Prematurity is a challenge due to its high morbidity and mortality. The Explicit Health Guarantees 
(GES) for Premature Birth Prevention, implemented in 2005, have not been evaluated. Objective: To 
evaluate the impact of the GES on perinatal indicators. Patients and Method: Cross-sectional study 
of premature births between 2001 and 2023, including both stillbirths and live births (LB) ≥ 22 weeks’ 
gestational age. Data were obtained from the Department of Health Statistics and Information of the 
Ministry of Health databases. Prematurity rate (PR), perinatal mortality rate (PMR), fetal mortality 
rate (FMR), and early neonatal mortality rate (ENMR) were analyzed using linear regression, time 
series, and 5-year forecasting using ARIMA models. Results: The PR increased linearly from 5.74% 
to 9.85% (R2 = 0.97), with no changes after the implementation of the GES. The risk of prematurity 
increased by 49% between the pre-GES five-year period and the most recent one. The PR forecasting 
showed a continued upward trend, reaching 10.6 per 1,000 LB in 2027 (95% CI: 9.9-11.3). The PMR 
showed a linear upward trend reaching 10.4 per 1,000 LB in 2009 (R2 = 0.96), followed by a linear 
decline to 8.3 per 1,000 LB in 2021 (R2 = 0.89), explained by a decrease in FMR and stable ENMR. 
The PMR forecasting showed a sustained trend (2026: 5.8 per 1,000 LB; 95% CI: 5.8-9). Conclu-
sions: GES did not reduce PR but was associated with lower PMR. This potential impact requires 
further analysis to establish causality and guide future improvements. 
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Introduction

Premature birth (< 37 weeks of gestation) is one of 
the main global health problems, both because of its 
high impact on infant mortality and because it pres-
ents a high burden of complex acute morbidity (often 
requiring intensive care) and a high risk of chronic 
health conditions in those who survive1,2. The latter 
includes growth, nutritional, respiratory, visual, and 
hearing problems; developmental disorders, early on-
set of chronic adult diseases, and finally a high impact 
on human capital through reduced education, lower 
income, poor social success, and shortened life expec-
tancy3,4.

Premature births are classified according to gesta-
tional age (GA) as: extremely premature (< 28 weeks), 
very premature (28 to < 32 weeks), and moderate to 
late preterm (32 to 36 weeks). The risks of mortality and 
morbidity increase with lower gestational age at birth5-7.

Due to its significant impact, prematurity has been 
a particular concern for the World Health Organiza-
tion (WHO), which has promoted a series of plans to 
help reduce it8 by applying a multisystemic approach 
based on the multifactorial etiology of preterm birth, 
which involves preconception aspects and prenatal, 
delivery, and neonatal care. Despite significant prog-
ress in the implementation of these plans, the frequen-
cy of preterm birth has not shown significant chang-
es. The estimated global prevalence of prematurity 
in 2020 was 9.9%, ranging from 4% to 16.2% among 
different countries1. In Latin America, country-level 
rates of preterm births ranged from 5.8% to 12.8%. Al-
though most high rates of preterm births occur in low- 
and middle-income countries and areas, high-income 
countries also show rates of 10% or more1.

In recent years, WHO has implemented the initia-
tive “Every newborn: an action plan to end prevent-
able deaths”, adopted in May 2014 as part of the Global 
Strategy for Women’s and Children’s Health8, which 
advises countries on implementing guidelines that 
seek to reduce the risk of adverse pregnancy outcomes, 
including premature births, and to ensure a positive 
pregnancy and postpartum experience for all wom-
en and their children. This includes both developing 
and updating tools to improve the skills, knowledge, 
and behaviors of healthcare providers, and assessing 
the quality of care received by both mothers at risk of 
preterm birth and children born prematurely. Howev-
er, one of the main challenges in reducing premature 
births, given the complexity of the social, economic, 
and cultural factors associated with the biological fac-
tors involved in their etiology, is the need to address 
factors that may be context-specific.

In Chile, 289,503 live births (LB) were registered 
in 1990, which declined linearly to 248,368 in 2000, a 

reduction of 16.6%. However, during the same period, 
the rate of prematurity increased from 5.6% to 6.0%9. 
Within this context, in 2004, it was the completion of 
a reform process of the Chilean healthcare system, in 
which various laws were enacted. One of these laws 
defined the Explicit Health Guarantees (GES)10, which 
constitute a set of benefits for users of both public and 
private health insurance. They establish that four types 
of guarantees must be provided: Access (receiving the 
care defined for each disease), Timeliness (guaranteed 
benefits must be provided within the established time 
frames), Financial Protection, and Quality (guaran-
teed benefits must be provided by a healthcare provid-
er registered and accredited with the Superintendency 
of Health). In addition, it defined a set of 85 priority 
pathologies, which, due to their high disease burden, 
would be progressively guaranteed over several years. 
The first group included the GES for Prevention of Pre-
mature Birth11. It establishes that all pregnant women 
with risk factors for premature birth will be guaranteed 
a consultation with a specialist within 14 days of re-
ferral and any necessary follow-up checks. In the case 
of pregnant women with symptoms of preterm birth, 
they will be guaranteed specialist care within 6 hours 
of referral. If the diagnosis is confirmed, they will have 
access to treatment, based on the established clinical 
guidelines and any necessary follow-up checks12. Its 
implementation involved defining the network of pro-
viders and the minimum quality standards they had 
to meet, developing evidence-based Clinical Practice 
Guidelines (CPGs) aimed at reducing variability in 
clinical practice, organizing the entire referral system 
according to complexity, both within and between 
healthcare networks, and training the responsible 
teams. The initial CPG for Preterm Birth Prevention 
was developed in 2005 by university specialist groups 
working together with the Ministry of Health (MIN-
SAL) and was updated in 201013.

The evaluation of public policies is a key element 
of their management, as it allows for assessing wheth-
er the proposed objectives are being achieved and 
provides a basis for reviewing them or redefining the 
objectives to be achieved14. Despite this, there are few 
published evaluations on this matter15-17. In the specific 
case of the GES on Preterm Birth Prevention, although 
it was incorporated in mid-2005, no evaluations of its 
impact have been published to date. The objective of 
this study is to assess the impact of the Preterm Birth 
Prevention guarantee on perinatal indicators.

Patients and Method

Cross-sectional observational study of premature 
births occurring between January 1, 2001, and De-
cember 31, 2023. The study population consisted of 
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all stillbirths and live births ≥ 22 weeks of gestation 
during such period. The information was obtained 
from the website of the Department of Health Statis-
tics and Information (DEIS) of the MINSAL (https://
deis.minsal.cl/#datosabiertos), where open databases 
of anonymized data on births, fetal deaths, and infant 
mortality are published. For mortality analyses, data 
were obtained up to 2021, as these are the latest offi-
cial data published. Data on GA and condition at birth 
were collected. Data that did not indicate GA were 
eliminated, which in the period varied between 0.03% 
and 0.54% of cases. Annual frequencies of births, fetal 
deaths, and deaths of premature infants < 7 days were 
obtained.

For the analysis of prematurity, GA data were 
grouped into < 24 weeks (below the viability limit), 
24-27 weeks (extremely premature), 28-31 weeks (very 
premature), and 32-36 weeks (moderately and late pre-
mature). Fetal death data are reported in the categories 
< 22 weeks, 22 to 27 weeks, 28 to 36 weeks, and 37 
weeks and older, and were considered for the analyses.

Annual prematurity rates were constructed as a 
direct indicator of the impact of the GES policy, and 
fetal mortality, early neonatal mortality, and perinatal 
mortality rates were constructed as proxy indicators of 
the policy’s impact. Mortality analyses were performed 
only up to 2021, which is the last year for which offi-
cial figures are published in the database. The perinatal 
mortality rate was constructed using data on interme-
diate (22 to 28 weeks of gestation) and late (more than 
28 weeks) fetal deaths, plus neonatal deaths occurring 
before 7 days of life.

Trends in annual rates of prematurity, low birth 
weight, fetal mortality, early neonatal mortality, and 
perinatal mortality were analyzed. The statistical anal-
ysis was performed with a 95% confidence level and in-
cluded linear regression, time series decomposition18,19, 
and Autoregressive Integrated Moving Average (ARI-
MA) models for prediction with their respective 95% 
confidence intervals (95%CI). In addition, the preva-
lence ratio (PR) of prematurity was calculated for the 
five years before the GES (2001-2005) and the final 
five-year period (2019-2023), in order to compare the 
period before implementation with the final period in 
which the policy was fully in place, minimizing any an-
nual fluctuations. The database management and sta-
tistical analysis were performed using the Python and 
Epidat 4.2 softwares20.

Results

During the studied period, there was a progressive 
decline in births, from 246,116 in 2001 to 177,273 in 
2023, representing a decrease of 27.98% (p  <  0.05). 
However, there was an increase in premature births 

from 14,869 in 2001 to 17,217 in 2023 (p < 0.05) (Ta-
ble 1).

The overall rate of prematurity showed a linear up-
ward trend, with no significant changes since the imple-
mentation of the GES. It was observed that in 2001 the 
rate was 5.74% and increased progressively to 9.85% in 
2023, implying an increase of 71.6% (p < 0.05). This 
trend was statistically significant [Pearson’s correlation 
coefficient: 0.975 (95%CI 0.94-0.99); p < 0.05; R2 0.97] 
(Figure 1A).

When analyzing by subgroups, the 32 to 36 weeks of 
GA category accounted for between 83.1% and 85.7%, 
respectively, of premature births during the period and 
increased from 12,597 in 2001 to 14,704 in 2023. The 
specific rate of prematurity in this group showed an 
increase from 4.86% in 2001 to 8.41% in 2023, repre-
senting an increase of 73% (p < 0.05), with a statistical-
ly significant linear trend (Coefficient R2: 0.96).

Among those of < 32 weeks of GA, there was an in-
crease in the specific rate from 0.88 to 1.44 (+ 63.6%); 
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Table 1. Number of premature live births in Chile 2001-2023

Year < 24 24 - 27 28 - 31 32 - 36 Total

2001 128 655 1489 12597 14869

2002 136 671 1577 12689 15073

2003 189 685 1580 12820 15274

2004 245 694 1499 13502 15940

2005 257 690 1553 13352 15852

2006 270 798 1740 13780 16588

2007 278 799 1719 14267 17063

2008 314 799 1786 15527 18426

2009 287 855 1821 15235 18198

2010 297 797 1861 15216 18171

2011 294 865 1875 15159 18193

2012 288 832 1867 15838 18825

2013 285 797 1992 15683 18757

2014 310 855 2021 16713 19899

2015 289 835 1954 16741 19819

2016 252 751 1952 16220 19175

2017 297 835 1881 15881 18894

2018 284 807 2017 16078 19186

2019 271 755 1812 15411 18249

2020 198 670 1699 14146 16713

2021 230 606 1725 14269 16830

2022 231 645 1728 15589 18193

2023 246 591 1676 14704 17217

Source: DEIS
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among those between 28 and 31 weeks of GA, the 
specific rate of prematurity increased from 0.57% to 
0.96% (+ 68.4%); among preterm infants between 24 
and 27 weeks of GA, the specific rate of prematurity 
increased from 0.25% to 0.34% (+36%); and in the 
group of infants < 24 weeks, it varied from 0.05% to 
0.14% (+ 180%).

When comparing the five years before the imple-
mentation of the GES (2001-2005) with the last five-

year period analyzed (2019-2023), the risk of prematu-
rity increased by 49% (PR: 1.49; 95%CI 1.47-1.50). The 
< 24-week group showed the largest increase (PR: 1.62; 
95%CI 1.48-1.78), and the 24-27-week group showed 
the smallest increase (PR: 1.26; 95%CI 1.20-1.32) (Fig-
ure 2). The ARIMA model projected a trend suggesting 
continued growth in prematurity over the next 5 years, 
reaching an estimated value of 10.6% (95%CI: 9.9 to 
11.3) in 2027 (Figure 1B).

Figure 1. Prematurity Rate Trend and Projection. A: Prematurity rate per 100 live births in Chile, 2001–2023. R2: Coefficient of Determination. 
B: Prematurity rate projection per 100 live births, 2023–2027, with upper and lower 95% CI

Figure 2. Prevalence ratio (PR) of 
prematurity with its respective 95% 
confidence intervals (95% CI) com-
paring the initial five-year period 
pre-GES (2001-2005) and the end 
of the period (2019-2023) for each 
gestational age group category 
and total prematurity (Total Prem). 
The red line shows the value of no 
difference.

Prevention of Premature Birth - F. Carvajal-Encina et al
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During the period analyzed, the perinatal mortality 
rate showed an upward trend from 8.5 per 1,000 live 
births in 2001 to a peak of 10.4 in 2009. From that year 
on, a gradual decline was observed, with some minor 
fluctuations until 2020, when the lowest value (8.0) 
was recorded, followed by a small rebound to 8.3 in 
2021. When breaking down its components, the fetal 
mortality rate showed a linear upward trend from 4.8 
per 1,000 live births in 2001 to 6.2 in 2009, when there 
was a favorable break, with a progressive decline to 4.7 
per 1,000 live births in 2021. This decrease occurred in 
full-term pregnancies and between 28 and 36 weeks. 
In pregnancies between 22 and 27 weeks, an increase 

was observed from 0.8 per 1,000 live births to 2.1 in 
2009, followed by stabilization. This evolution meant 
that fetal deaths between 22 and 27 weeks increased 
their relative weight from 16.2% to 42.3%. In addition, 
early neonatal mortality remained stable during the 
period, with a slight decrease (3.74 to 3.53 per 1,000 
live births) (Figure 3).

The evolution of the perinatal mortality rate showed 
two clear trends. In the first one (2001-2009), there was a 
linear upward trend with a very significant coefficient of 
determination (R2 0.96), and in the second one, a clear 
downward trend was observed, with a highly significant 
coefficient of determination (R2 0.89) (Figure 4).

Figure 3. Evolution of the Perinatal, Fetal, and Early 
Neonatal Mortality Rate per 1,000 live births. Chile 
2001-2021

Figure 4. Perinatal Mortality Trend Segmentation 2001-2021. A: Perinatal Mortality Trend 2001-2009 showing an ascending linear trend with a 
significant Coefficient of Determination (R2) (0.96). B: Perinatal Mortality Trend 2009-2021 showing a descending linear trend with a significant 
Coefficient of Determination (R2) (0.899).
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Figure 5. Projection of the Perinatal Mortality Rate 
per 1000 Live Births (LB) with its respective 95% Con-
fidence Intervals (95% CI). Chile 2022-2026

Prevention of Premature Birth - F. Carvajal-Encina et al

An ARIMA model was fitted to predict perinatal 
mortality over the next 5 years (2022-2026), which 
showed a continuation of the downward trend, but 
with a possible stabilization or even increase, with 
an estimated rate for 2026 of 7.4 per 1,000 live births 
(95%CI: 5.8-9) (Figure 5).

Discussion

The evolution of the overall prematurity rate 
showed a strong linear upward trend during the study 
period, with no evidence of favorable changes follow-
ing the implementation of the GES for the Preterm 
Birth Prevention. In addition, there is a high probabil-
ity that this rate will continue to increase over the next 
5 years, which is consistent with another study that an-
alyzed this trend21.

The 49% increase in the risk of prematurity be-
tween the five years before the implementation of 
the GES and the last five years analyzed is categorical. 
However, the smaller increase observed in the 24-27 
weeks GA group could suggest a possible delaying ef-
fect on preterm birth, which may have great clinical 
significance, since delaying delivery even by a few days 
or weeks within this critical range can significantly im-
prove survival and reduce severe neonatal morbidity. 
Given the high mortality and morbidity associated 
with births in this range of GA, even small advances 
in prolonging gestation can have a significant popula-
tion impact4. Confirming this potential effect requires 
prospective studies that allow the specific mechanisms 
that could be favoring this delaying effect to be evalu-
ated with individual clinical histories.

However, it is important to note the break in the 
upward trend in the perinatal mortality rate since 
2009, four years after the policy was implemented. This 
change, which has been sustained over time, is mainly 
explained by a progressive decline in fetal mortality, 
especially in full-term pregnancies and between 28 and 
36 weeks, suggesting a positive indirect effect of the 
GES strategy. Although it is not possible to establish a 
causal relationship between the implementation of the 
GES and the favorable break in the trend of perinatal 
mortality rate, a possible temporal association between 
them can be suggested, given that it was the only rel-
evant public health measure implemented during that 
period. This is even more significant considering that 
the projection made by the MINSAL for the definition 
of the 2011-2020 Health Goals estimated that the Peri-
natal Mortality Rate would continue to rise, reaching 
12.6 x 1000 live births in 202022,23, which is clearly well 
above the observed value for that year (8 x 1000 live 
births), representing a 57.5% decrease.

This favorable break could be explained by im-
provements in prenatal surveillance, timely access to 
specialized care, and standardization of clinical prac-
tices, as established by the GES clinical guidelines. Al-
though there are still no national studies evaluating 
these aspects, this result is consistent with internation-
al literature, which highlights that improvement in the 
quality of care is the main driver for advancing perina-
tal outcomes24-26. The lack of impact on early neonatal 
mortality, on the other hand, raises questions about 
the integration and effectiveness of coordinated man-
agement between obstetric and neonatal teams, which 
could be an area for improvement in future interven-
tions.
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The lack of effect on the incidence of preterm births 
can be explained by the multifactorial complexity of 
their etiology, which involves biological, social, and 
structural determinants1-3. Policies focused exclusively 
on clinical care during pregnancy may be insufficient 
if they are not coordinated with preconception, edu-
cational, social, and territorial interventions8. In this 
regard, it is pertinent to review the GES strategy from a 
more comprehensive and intersectoral perspective, in-
corporating social determinants and community pre-
vention mechanisms.

At the international level, countries with docu-
mented reductions in prematurity, particularly in 
Northern Europe, have implemented universal so-
cial protection policies, early perinatal care, and in-
tensive monitoring of at-risk groups24. To achieve 
Sustainable Development Goal 3.2 set by the United 
Nations for 2030 in relation to reducing prevent-
able deaths of newborns and children under five, the 
WHO proposes that countries should prioritize the 
implementation or redesign of public policies to re-
duce preterm birth25. In the Latin American context, 
Chile has been recognized for implementing reforms 
aimed at universal health coverage, such as the GES 
Law27. However, despite international recognition for 
its progress, there is little evidence on the real impact 
this policy has had28,29.

To advance a deeper understanding of the impact 
of the GES and optimize its implementation, comple-
mentary studies are needed to evaluate dimensions 
such as equity in access (both geographically and in 
terms of type of health insurance)30, quality of care, 
and consistency between the theoretical design of the 
policy and its actual implementation. It would also be 
advisable to develop qualitative research that integrates 
the perspectives of users and clinical teams, as well as 
cost-effectiveness analyses31. A structured approach to 
public policy evaluation that considers internal con-
sistency, efficiency, equity, and actual implementation 
would also be helpful, as would participatory evalua-
tions focused on actors that would allow for the iden-
tification of barriers and facilitators, reinforcing the 
continuous improvement of the strategy30,31.

From a methodological perspective, this study has 
limitations inherent to its cross-sectional design and 
the use of open databases, which do not allow for in-
depth analysis of individual determinants or control 
for confounding factors32. For this reason, in general, 
this type of study only allows hypotheses of an indirect 
effect to be established, which need to be confirmed by 
prospective studies that incorporate the analysis of key 
social determinants and clinical aspects involved33. De-
spite this, the robustness of the time series, the consis-
tency of the trends observed, and the use of predictive 
models strengthen the validity of this study’s findings, 

making it particularly useful as a first approximation to 
the evaluation of this health policy.

Finally, considering that preterm birth is the lead-
ing cause of neonatal mortality and has long-term con-
sequences on child development and human capital, 
Chile must move toward a comprehensive perinatal 
policy that combines clinical and preventive actions 
and ensures continuity of care from pregnancy to 
early childhood. In this context, the GES experience 
can provide a valuable basis for other middle-income 
countries with similar perinatal health challenges, 
adapting it to their specific social and health contexts.

Conclusions

The implementation of the GES for the Preterm 
Birth Prevention did not impact the upward trend 
in the rate of prematurity in Chile. However, there is 
evidence consistent with a positive effect on perinatal 
mortality, which allowed for its sustained decline. Fur-
ther studies are needed to obtain more evidence that 
will contribute to refining the GES policy in order to 
reduce the frequency of preterm births and influence 
early neonatal mortality.
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