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Summary
Background Preterm birth is the leading cause of death in children younger than 5 years worldwide. Although preterm 
survival rates have increased in high-income countries, preterm newborns still die because of a lack of adequate 
newborn care in many low-income and middle-income countries. We estimated global, regional, and national rates of 
preterm birth in 2014, with trends over time for some selected countries.

Methods We systematically searched for data on preterm birth for 194 WHO Member States from 1990 to 2014 in 
databases of national civil registration and vital statistics (CRVS). We also searched for population-representative 
surveys and research studies for countries with no or limited CRVS data. For 38 countries with high-quality data for 
preterm births in 2014, data are reported directly. For countries with at least three data points between 1990 and 2014, 
we used a linear mixed regression model to estimate preterm birth rates. We also calculated regional and global 
estimates of preterm birth for 2014.

Findings We identified 1241 data points across 107 countries. The estimated global preterm birth rate for 2014 was 
10·6% (uncertainty interval 9·0–12·0), equating to an estimated 14·84 million (12·65 million–16·73 million) live 
preterm births in 2014. 12· 0 million (81·1%) of these preterm births occurred in Asia and sub-Saharan Africa. 
Regional preterm birth rates for 2014 ranged from 13·4% (6·3–30·9) in North Africa to 8·7% (6·3–13·3) in Europe. 
India, China, Nigeria, Bangladesh, and Indonesia accounted for 57·9 million (41∙4%) of 139·9 million livebirths and 
6·6 million (44∙6%) of preterm births globally in 2014. Of the 38 countries with high-quality data, preterm birth rates 
have increased since 2000 in 26 countries and decreased in 12 countries. Globally, we estimated that the preterm birth 
rate was 9∙8% (8∙3–10∙9) in 2000, and 10∙6% (9∙0–12∙0) in 2014.

Interpretation Preterm birth remains a crucial issue in child mortality and improving quality of maternal and 
newborn care. To better understand the epidemiology of preterm birth, the quality and volume of data needs to be 
improved, including standardisation of definitions, measurement, and reporting.
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Introduction
WHO defines preterm birth as all births before 
37 completed weeks of gestation, or fewer than 259 days 
from the first date of a woman’s last menstrual period.1 
Complications of preterm birth were the leading cause of 
death in children younger than 5 years of age globally in 
2016, accounting for approximately 16% of all deaths, 
and 35% of deaths among newborn babies.2

Preterm neonates who survive are at greater risk of 
a range of short-term and long-term morbidities. 
Common complications of preterm birth are high rates 
of respiratory distress syndrome, bronchopulmonary 
dysplasia, necrotising enterocolitis, sepsis, periventricular 

leucomalacia, seizures, intraventricular haemorrhage, 
cerebral palsy, infections, feeding difficulties, hypoxic 
ischaemic encephalopathy, and visual and hearing 
problems.3–11 Preterm birth is associated with significant 
costs to health systems, and families of preterm newborns 
often experience considerable psychological and financial 
hardship.12–15 Although the risks of mortality and 
morbidity are much higher in early gestation (<34 weeks), 
late preterm birth (34<37 weeks) occurs more often, and 
newborn babies born late preterm have significantly 
higher risks of adverse outcomes than babies born at 
term.6,16 The 37 week cutoff for preterm birth is somewhat 
arbitrary, as early term births (37 and 38 weeks) have 
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higher rates of adverse outcomes than full term gestations 
(39 and 40 weeks).17 Preterm births can be classified as 
spontaneous (due to spontaneous preterm labour or 
preterm prelabour rupture of membranes) or provider-
initiated (caesarean or labour induction, for a maternal or 
fetal indication).18 Although many sociodemographic, 
nutritional, biological, and environmental factors can 
increase the risk of spontaneous preterm birth, the cause 
is not fully understood.18,19

Addressing the global burden of preterm birth is crucial 
to achieving Sustainable Development Goal 3 (ensure 
healthy lives and promote wellbeing for all at all ages) and 
for reducing preterm-related neonatal and child mortality. 
Estimates of the global burden of preterm birth are needed 
to understand the global epidemiology of this condition 
because data are sparse and incomplete in many countries. 
They allow health system stakeholders, policies, and 
programmes to be better informed, enabling more precise 
targeting of interventions. Estimates can also raise 
awareness of preterm birth as a global public health issue, 
and can help mobilise resources for research and maternal 
and child health programmes. Previous estimates of 
preterm birth have been developed for 2005 and 2010.20,21 
WHO has committed to providing updated analyses of 
global levels and trends of preterm birth every 3–5 years. 
The aim of this study was to estimate national, regional, 
and global preterm births between 1990 and 2014.

Methods
Study design
We did a systematic review for data on preterm birth in 
databases of national civil registration and vital statistics, 
supplemented with population-representative surveys 
and research studies. For countries without high-quality 
data on preterm birth for 2014, we used a regression 
model to estimate preterm birth rates. We also calculated 
regional and global estimates of preterm birth for 2014.

Methodological details for this study are available in 
the protocol.22 The preterm birth rate (based on the 
WHO definition1) was the primary outcome, defined as 
the number of liveborn preterm births (ie, a singleton or 
multiple livebirth before 37 completed weeks of gestation) 
divided by the number of livebirths.

We identified and extracted available data on preterm 
birth for the 194 Member States of WHO23 for 1990 to 2014 
(inclusive). The preferred data source was civil registration 
and vital statistics (CRVS) data. However, data for preterm 
birth are often not available in national CRVS systems, 
and not all countries have a CRVS system.24 Thus, in 
countries where no or limited CRVS preterm birth data 
were reported, we searched for research studies (whether 
representative of the national population or not) and 
population-representative household surveys.

We classified WHO Member States into three groups 
(A, B, or C) to guide data extraction, based on the 
availability of CRVS preterm birth data and the estimated 
coverage of births captured by the national CRVS system 
(appendix pp 5–7).25 Group A countries were those with 
an estimated CRVS birth registration coverage of more 
than 80%, and CRVS preterm birth data available for at 
least 50% of the years from 1990 to 2014. Group B 
countries were those with coverage from 60% to 80%, 
CRVS preterm birth data available for less than 50% of 
years, or both. Group C countries were those with less 
than 60% birth registration coverage (or unknown), no 
available CRVS data for preterm birth, or both. For group 
A countries, we used CRVS data only. For group B and C 
countries, we used any available CRVS data and sought 
additional data from research studies and population-
representative household surveys. All searches were 
done without language restrictions.

To identify CRVS data, we searched all online databases 
of national ministries of health and national statistical 
offices for all WHO Member States using search terms 

Research in context

Evidence before the study
Complications of preterm birth are the leading cause of death 
in children younger than 5 years of age. However, data for the 
prevalence of preterm birth are not routinely collected or 
reported in many countries. Previous global estimates reported 
that preterm birth affected approximately one in 10 livebirths 
worldwide in 2010. As part of WHO’s commitment to 
addressing preterm birth within the framework of the Global 
Strategy for Women’s, Children’s and Adolescents’ Health 
and the Every Newborn Action Plan, we developed global, 
regional, and national estimates of preterm birth for 2014, 
and estimates of changes over time for selected countries.

Added value of this study
Our study shows that an estimated 10·6% of livebirths 
worldwide were preterm in 2014. Of the 14·84 million babies 

born preterm in 2014, more than 80% were born in south Asia 
and sub-Saharan Africa. Data from selected high-income and 
high-middle-income countries suggest that rates of preterm 
birth are increasing.

Implications of all the available evidence
There is a clear need to improve the quality and volume of data 
for preterm birth, including standardisation of definitions, 
measurement, and reporting of preterm birth rates. Improved 
prevention and management of preterm birth is crucial to 
reducing associated mortality and morbidity in newborn 
babies. Greater investments are required to improve the quality 
of care for pregnant women and newborn babies (including 
those born preterm), as well as research on new interventions 
to identify, prevent, and manage the consequences of preterm 
birth globally.
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related to births or preterm birth in the relevant 
language.26 We did a first search in January, 2016, and an 
updated search in May, 2017. For group B and C countries, 
we also searched the online repositories of Demographic 
and Health Surveys27 and Reproductive Health Surveys28 
for all survey reports with data for preterm birth. We also 
conducted a systematic review, searching MEDLINE, 
Embase, Popline, Global Index Medicus, CINAHL, 
PsychInfo, and the Cochrane Central Register of 
Controlled Trials for articles with data for preterm birth 
(appendix pp 8–17). Given the large population in China 
(where national data on preterm birth are not reported), 
we also searched Sinomed, a Chinese language database, 
restricted to the six most highly cited medical journals.

Data eligibility
We included reports providing preterm birth data for 
1990 to 2014 with at least 500 births.22 Reports using 
definitions similar to our primary outcome (such as those 
reporting preterm birth in all births, in singletons only, or 
with minor exclusions for selected subpopulations) were 
also eligible. We included reports using livebirths or all 
births (ie, livebirths and stillbirths), regardless of the 
definition used. The Intergrowth-21st multicentre cohort 
study reported that 3% of healthy, low-risk women 
experienced a preterm birth and spontaneous onset of 
labour.29 Hence, we excluded data points in which less 
than 3% of births were preterm on the basis of biological 
implausibility.

We excluded case-control studies, studies with in- 
sufficient information (such as conference abstracts), or 
those in which preterm birth data were available only 
for high-risk subpopulations (eg, women with specific 
medical or obstetric complications, women or newborn 
babies using specialty services, or selected socio- 
demographic subgroups). If multiple reports originated 
from the same dataset, we used the report providing the 
most comprehensive information. We excluded articles 
in which the midpoint of data collection was before 
1990, or in which the year of data collection was not 
reported. We also excluded some reports for reasons 
that were not prespecified: reports in which gestational 
age was reported using months only, and several 
population-representative surveys that lacked a clear 
operational definition of preterm birth or that relied on 
maternal recall.

Data collection and management
We developed a study manual of operations to standardise 
all screening and extraction procedures, which was used 
to train all participating reviewers in an in-person 
workshop. An eligibility checklist was used to screen 
reports. Each CRVS report and population-representative 
survey report were reviewed independently for inclusion 
by two reviewers. For the systematic review, all recovered 
citations were merged and duplications removed, and 
all titles and abstracts were screened by two reviewers 

independently using the Covidence platform. Full texts of 
potentially eligible articles were reviewed independently 
for inclusion by two reviewers. Disagreements were 
resolved through discussion or a third reviewer.

We developed a customised online database 
(OpenClinica) for data extraction. Extracted data inc-
luded: country, data source, design, time period, range 
of gestational age used, method of assessment of ges-
tational age, and data for preterm birth. We also extracted 
any data on prespecified gestational age subgroups 
(<28 weeks, 28<32 weeks, 32<37 weeks). CRVS data were 
extracted by two reviewers, with results compared and 
disagreements resolved by a third reviewer. Data from 
population-representative surveys and research studies 
were extracted by one reviewer, with a 10% random 
sample extracted by a second reviewer and compared for 
quality control. A midpoint year was assigned to each 
data point. Additional quality checks were done for on all 
outlier data points. There was considerable heterogeneity 
in how preterm birth was defined and measured; 
some reports provided multiple indicators (eg, preterm 
birth reported in livebirths; in livebirths and stillbirths; 
in singletons only; in multiples only). We extracted 
characteristics and data for all available preterm birth 
indicators and developed a hierarchy of indicators based 
on proximity to the WHO definition to assign a primary 
indicator for each data point (appendix p 18).

We also created a database of candidate predictors of 
preterm birth to use in our models, based on potential 
risk factors and covariates identified in previous estimates 
of preterm births.22 Data were extracted from the most 
recent published national estimates of these predictors 
from the pertinent United Nations sources (appendix 
pp 19–20). In the event of missing years of data, 
interpolation was applied.

Statistical models
We modelled preterm birth rates using a multilevel 
(region, country, and preterm birth rates) linear mixed 
regression model, with correlated random country-specific 
intercepts and time slopes; a regional random intercept 
was also applied. Inclusion of covariates was based on the 
deviance information criterion and significance and 
inspection at country level. Covariates included in the final 
model were: (1) Human Development Index, (2) low 
birthweight proportion, (3) definition of preterm used in 
data source, (4) birth population used (livebirths or all 
births), (5) whether singleton or multiple births were 
included, or both, and (6) data source. We did statistical 
regression analyses in Stata (version 14.2) based on the full 
dataset (1241 data points from 107 countries). We estimated 
the logit transform of the preterm birth data using a linear 
Bayesian model (bayesmh command in Stata):

Logit(Propijkl)=αj + βjxi + γk + 
δ

definitionij +δ
data sourceij + εijkl

1 × hdiijl + δ 2 × lbwijl+δ3 ×
4 × populationij + δ5 × pluralityij+δ6 ×
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for the i:th year, j:th country, k:th region, and the l:th 
observation. The random component αj is the correlated 
country intercept and the random component βj is the 
time slopes, γk is the regional dummy intercept, δ1 is the 
Human Development Index (continuous) slope, δ2 is 
the low birthweight (continuous) proportion slope, δ3 is 
the coefficient of the categorical variable for preterm 
definition (0 if ≤36 weeks, 1 if <36 weeks, 2 if ≤37 weeks), 
δ4 is the coefficient of the categorical variable for 
population (0 if livebirths, 1 if all births, 2 if not defined), 
δ5 is the coefficient of the plurality dummy (0 if singleton 
and multiple, 1 if other or not defined), δ6 is the coefficient 
of the data source dummy (0 if CRVS, 1 if research study 
or household survey), and εijkl is a normally distributed 
residual.

In the regression models, we used the United Nations 
Statistics Division (M49) regional groupings (merging 
Latin America and North America into one region, and 
sub-Saharan Africa and North Africa into one region).30 
We did not apply weights for study sample size because 
of differences in sample sizes between studies and CRVS 
data. We used Markov Chain Monte Carlo to simulate the 
posterior distribution. We used three chains, each with a 
sample size of 10 000 draws, following a burn-in of 
10 000 draws, for a total of 30 000 posterior draws. The 
technical details and syntax (including distribution of 
priors) are shown in the appendix (pp 21–24).

To estimate preterm birth rates at global and regional 
level, we generated predictions for all country-years from 
the estimated model parameters. To properly reflect 
uncertainty around estimates for countries without data, 
random intercepts and slopes for these countries were 
simulated from the posterior means and covariance of 
country intercepts and slopes for countries with data. 
From this procedure, we had 30 000 sets of model 
parameter values for the model for each country.

When predicting preterm birth rates from the model, 
the dummy variables, δ3, δ4, δ5, and δ6, were all set to 0, 

which was the preferred level for these four variables 
(appendix 21–24). The predicted preterm birth rates per 
year in each country were then weighted into global and 
regional estimates, based on the estimated total number 
of livebirths per country per year. Uncertainty intervals 
(UI) were constructed from the weighted 2nd and 
98th percentiles of the posterior samples (30 000 replicates). 
The estimated numbers of preterm births were calculated 
as the product of the preterm birth rate and the yearly total 
livebirths.31 We used United Nations Development 
Programme estimates of livebirths (1990–2014) rather 
than country estimates because we needed comparable 
data across all countries. Consequently, we excluded 
11 countries without a United Nations Development 
Programme estimate of livebirths from the analysis. 
Regional estimates were weighted to a global estimate 
based on the regional livebirth population. We also 
estimated the contribution of different preterm birth 
definitions (<28 weeks, 28 to <32 weeks, 32 to <37 weeks) 
and of multiple births to the overall preterm birth rates. 
We conducted an official country consultation with WHO 
Member States in July, 2017, for review of the methods 
and provision of potentially eligible additional data. 
Additional data were received from four countries that 
were eligible for inclusion.

Presentation of results
Global and regional estimates of preterm birth rate for 
2014 are based on model predictions for 183 countries. 
For the 38 group A countries, the data for 2014 are 
reported directly without modelling and without UIs. If 
data for 2014 were not available, the predicted preterm 
birth rates for 2014 (extrapolated from available data) are 
provided. Trends in preterm birth rates from 2000 to 2014 
were also estimated for group A countries. For group B 
and C countries with three or more data points (of any 
type) available for 1990 to 2014, we present the predicted 
preterm birth rates with UIs for 2014. For group B and 
group C countries with fewer than three data points, we 
do not present a country-specific estimate because of 
concerns regarding the reliability of national estimates 
for which no or few country data are available. In these 
countries, the corresponding regional estimate is 
provided to guide stakeholders.

Role of the funding source
The funder of the study had no role in study design, data 
collection, data analysis, data interpretation, or writing of 
the Article. The corresponding author had full access to 
all the data in the study and had final responsibility for 
the decision to submit for publication. 

Results
Our website searches and online country consultation 
identified 882 CRVS data points for 55 countries. The 
literature search identified 33 599 citations, of which 
5863 were duplicates. A further 26 511 citations were 

Number of 
countries

Number of 
countries with 
a least one 
data point

CRVS data 
points

Research study 
or survey data 
points

All data points

Asia 47 31 96 (10·9%) 221 (61·6%) 317 (25·5%)

Europe 39 35 535 (60·7%) 52 (14·5%) 587 (47·3%)

Latin America and 
the Caribbean

31 18 153 (17·3%) 30 (8·4%) 183 (14·7%)

North America 2 2 49 (5·6%) 0 (0·0%) 49 (3·9%)

Northern Africa 6 4 0 (0·0%) 6 (1·7%) 6 (0·5%)

Oceania 10 3 49 (5·6%) 1 (0·3%) 50 (4·0%)

Sub-Saharan Africa 48 14 0 (0%) 49 (13·6%) 49 (3·9%)

Total 183 107 882 (100%) 359 (100%) 1241 (100%)

Data are n (%). Regions are based on the United Nations Standard Country or Area Codes for Statistical Use (M49) 
major regional groups. Countries includes WHO Member States with a United Nations Development Programme 
estimate of livebirths for 2014. CRVS=civil registration and vital statistics.

Table 1: Sources of data



Articles

www.thelancet.com/lancetgh   Published online October 29, 2018   http://dx.doi.org/10.1016/S2214-109X(18)30451-0 5

excluded after screening the titles and abstracts. We 
conducted full text review of 1225 papers, excluding 
119 duplicates and a further 799 that were ineligible. 
After extraction, 47 data points were excluded because 
the preterm birth rate was less than 3%, or the study 
population was ineligible. The search of Demographic 
and Health Surveys and Reproductive Health Surveys 
databases identified 357 reports, of which we included 
five reports (five data points). The final database 
included 1241 data points for 107 countries 
(appendix pp 25–37).

In total, 882 (71·1%) of 1241 data points were from 
CRVS (table 1). Only 10·9% of all CRVS data came from 
Asia, and there were no CRVS data from Africa. European 
and North American countries accounted for 636 
(51·2%) of all data points; 1123 (90·5%) were from high-
income or upper-middle-income countries. Of the 
183 countries with a United Nations Development 
Programme estimate of livebirths, no data were identified 
for 76 countries (table 1, appendix pp 5–7). 268 (74·7%) of 

359 included studies (whether research studies or 
population-representative surveys) were facility-based. 
Across all data points, the method used to ascertain 
gestational age was generally not reported (929 data 
points; 74·9%). The use of ultrasound or best obstetric 
estimate for gestational age estimation was explicitly 
stated in only 197 (15·9%) of all data points. Only 
414 (33·3%) data points reported preterm birth as a 
proportion of livebirths, including singletons and 
multiple births (ie, the WHO definition).

The estimated global preterm birth rate for 2014 was 
10·6% (UI 9·0–12·0). Of the 139·95 million livebirths 
in 2014, an estimated 14·84 million were preterm 
(UI 12·65 million–16·73 million; table 2). The estimated 
regional preterm birth rates for 2014 ranged from 13·4% 
(UI 6·3–30·9) in North Africa to 8∙7% (UI 6·3–13·3) in 
Europe (table 2), although there were few data available 
from North Africa. Asian and sub-Saharan African countries 
accounted for 110 395 283 (78·9%) livebirths and 12 030 083 
(81·1%) preterm births globally in 2014.

Estimated preterm 
birth rate* (%, UI)

UNDP estimated 
number of 
livebirths

Proportion 
of global 
livebirths 
(%)

Estimated number of preterm births 
(n, UI)

Proportion 
of global 
preterm 
births (%)

Asia 10·4% (8·7–11·9) 75 441 991 53·9% 7 847 643 (6 579 297–8 987 184) 52·9%

Europe 8·7% (6·3–13·3) 7 927 034 5·7% 690 931 (497 738–1 051 737) 4·7%

Latin America and the Caribbean 9·8% (8·6–11·3) 10 814 139 7·7% 1 062 800 (931 611–1 220 105) 7·2%

North America 11·2% (9·5–13·2) 4 394 185 3·1% 491 297 (416 479–578 367) 3·3%

North Africa 13·4% (6·3–30·9) 5 771 560 4·1% 773 687 (365 845–1 782 375) 5·2%

Oceania 10·0% (7·9–12·7) 643 749 0·5% 64 227 (50 706–81 961) 0·4%

Sub-Saharan Africa 12·0% (8·6–16·7) 34 953 292 25·0% 4 182 440 (2 994 834–5 838 104) 28·2%

Global 10·6% (9·0–12·0) 139 945 950 100·0% 14 835 606 (12 654 938–16 728 926) 100·0%

Regions are based on the United Nations Standard Country or Area Codes for Statistical Use (M49) major regional groups. UI=uncertainty interval. UNDP=United Nations 
Development Programme. *Preterm births per 100 livebirths.

Table 2: Estimated preterm birth rates and numbers of preterm births in 2014

Figure 1: Estimated preterm birth rates in 2014

Preterm birth rate (%)
<5
5–9
10–14
15–20

Data not available
Not applicable 0 850 1700 3400 km
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National data for preterm birth rates for 2014 were 
reported directly for 29 countries; we estimated rates 
for 2014 for a further 51 countries. For the remaining 
103 countries, we present the corresponding regional 
estimate (figures 1 and 2, appendix pp 38–39). The 
highest estimated national rate for 2014 was 19·1% 
(UI 13·2–26·2) in Bangladesh. The top five countries for 
number of preterm births (India, China, Nigeria, 
Bangladesh, and Indonesia) accounted for an estimated 
57 945 623 (41·4%) of 139 945 950 livebirths and for 
6 622 621 (44·6%) of 14 835 606 preterm births globally in 
2014 (table 3).

National trends for 2000–14 were estimated for the 
38 group A countries, as were regional and global trends 
(appendix p 40). The preterm birth rate increased over 
this period for 26 countries (ranging from an absolute 
difference of +7·9% in Chile to +0·06% in Austria), while 
it decreased in 12 countries (ranging from an absolute 

difference of –0·04% in Czech Republic, to –3·7% in 
Bahrain). Globally, the preterm birth rate was 9∙8% (UI 
8∙3–10∙9) in 2000, and 10∙6% (9∙0–12∙0) in 2014). The 
decrease in sub-Saharan Africa (13·1% in 2000, to 
12·0% in 2014) should be interpreted with caution, given 
the wide, overlapping UIs and the paucity of data from 
this region.

Data on gestational age subgroups were available 
from 67 countries (table 4). Globally, 84·7% 
(UI 83·2–86·1%) of preterm births occurred in the late 
preterm period (32<37 weeks), ranging from 81·2% 
(UI 77·7–84·7) in Latin America and the Caribbean to 
85·9% (UI 84·4–87·3) in Asia. Based on 50 data points 
from six countries (where preterm birth was reported 
separately for singleton births alone, and singleton and 
multiple births) an estimated 20·0% (UI 19·0–21·0) of 
the preterm birth rate was attributable to multiple 
births.

Estimated number of preterm births 
(UI)

Estimated number of 
livebirths

Estimated proportion 
of global livebirths (%)

Preterm birth 
rate (%, UI)

Proportion of 
global preterm 
births (%)

India* 3 519 947 (2 872 618–4 165 975) 25 860 462 18·5% 13·6 (11·1–16·1) 23·4%

China* 1 168 126 (978 578–1 333 121) 16 826 493 12·0% 6·9 (5·8–7·9) 7·8%

Nigeria* 803 178 (563 907–1 107 550) 7 033 430 5·0% 11·4 (8·0–15·7) 5·3%

Bangladesh* 603 698 (416 079–825 413) 3 152 549 2·3% 19·1 (13·2–26·2) 4·0%

Indonesia† 527 672 (442 389–604 295) 5 072 689 3·6% 10·4 (8·7–11·9) 3·5%

Pakistan* 454 104 (300 768–645 911) 5 415 657 3·9% 8·4 (5·6–11·9) 3·0%

USA‡ 383 257 (NA–NA) 4 008 329 2·9% 9·6 (NA–NA) 2·6%

Ethiopia† 376 730 (269 757–525 862) 3 148 388 2·2% 12·0 (8·6–16·7) 2·5%

Brazil‡ 339 239 (NA–NA) 3 035 148 2·2% 11·2 (NA–NA) 2·3%

Tanzania* 336 025 (131 167–676 648) 2 025 593 1·4% 16·6 (6·5–33·4) 2·2%

UI=uncertainty interval. *Preterm births based on modelled national estimates. †Preterm births based on modelled regional estimates. ‡Preterm births based on directly 
reported data.

Table 3: Top ten countries for number of preterm births in 2014

Figure 2: Estimated numbers of preterm births in 2014

Number of preterm births
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Not applicable 0 850 1700 3400 km
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Discussion
We found that preterm birth affected an estimated 
10·6% of livebirths globally in 2014, equating to 
14·84 million liveborn preterm newborn babies. Nearly 
85% of preterm births occur in the late preterm 
period, and more than 80% occurred in Asia and 
sub-Saharan Africa.

There are several methodological challenges that 
confound estimation of preterm birth rates. In general, 
the later in pregnancy an estimate of gestational age is 
made, the greater is the uncertainty of that estimate.32 
Ultrasound early in pregnancy for measurement of fetal 
crown–rump length is considered the gold standard for 
assessment of gestational age, with an accuracy of around 
±5–7 days.32,33 Less accurate methods, such as last 
menstrual period, symphysis–fundal height measure- 
ment, postnatal examination of the baby, or use of 
birthweight, are often used, particularly in low-income 
and middle-income countries where access to early 
antenatal ultrasound is poor or absent, and may be 
incorrect by 4 weeks or more.

The method of assessment of gestational age can affect 
population preterm birth rates, exemplified by changes 
in preterm birth reporting in the USA. From 2014, the 
USA has used the obstetric estimate of gestational 
age primarily for preterm birth reporting, rather than the 
last menstrual period method. Estimation based on last 
menstrual period gives higher preterm birth rates 
than obstetric estimates (although trends are similar).34 
Consequently, the 2014 North American regional 
estimate (11·3%, UI 9·6–13·2) is driven by historical data 
from the USA based on last menstrual period, and is 
higher than the obstetric estimate of the US national rate 
for 2014 (9·6%). Most reports included in this study did 
not provide sufficient information on the method used to 
assess gestational age, which prevented its use in the 
model. The impact of assessment method on preterm 
birth rates and international comparisons is probably 
substantial; however, ensuring good quality antenatal 
care for all women throughout pregnancy is necessary to 
improve the quality of population data for gestational age 
data. WHO recommends antenatal ultrasound (before 
24 weeks) for all pregnant women.35 Implementation of 
this recommendation in low-income and middle-income 
countries—as part of coordinated efforts to improve the 
quality of maternal and newborn care—could improve 
estimation of gestational age and changes in preterm 
birth rates.

Despite our extensive searches, data on preterm births 
were available disproportionately from high-income 
countries (where monitoring systems are generally more 
robust and antenatal ultrasound is more often used). 
Most countries do not report national CRVS data on 
preterm births, and there is no international indicator to 
assess CRVS coverage for preterm births specifically 
(our country classification used CRVS coverage for births 
as a proxy). Definitions differed between countries, 
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including the definitions of fetal viability and preterm 
birth. ICD-10 does not advise a lower gestational age 
limit for fetal viability, rather advising use of “signs of 
life” to define a livebirth.36 In practice, definitions of 
livebirth may include thresholds for birthweight or 
gestational age. A lower threshold for fetal viability will 
capture more preterm births than would a higher 
threshold. Preterm data from Colombia, for example, 
used a preterm birth definition of less than 38 weeks’ 
gestation, contributing to reported preterm birth rates of 
18–19% in recent years. Other variations included the 
denominator population used to report preterm births, 
and whether certain exclusions were applied or not 
(such as excluding newborn babies with congenital 
malformations or multiple births). These differences can 
have varying effects on the preterm birth rate, and 
confound international comparisons.

Data for preterm births can be of variable quality, 
subject to misclassification and incompleteness. Preterm 
births can be misclassified as term births (or vice versa), 
and the misclassification of livebirths, stillbirths, and 
neonatal deaths can directly affect reporting of preterm 
birth in liveborns.37 Inclusion of stillbirths increases the 
overall preterm birth rate, particularly in low-income 
countries where stillbirth rates are high.38 Although 
model adjustments for differences in the definitions 
used in different countries can partly mitigate this, we 
were unable to adjust for all factors because of a lack of 
data, particularly on misclassification, heaping, and 
method of ascertainment of gestational age. International 
variations in preterm birth rates to some extent reflect 
differences in the definitions used rather than epi-
demiological differences and should be interpreted with 
caution. Modelling preterm birth using estimated 
covariates of other conditions can further increase 
uncertainty. The analysis of gestational age subgroups 
and contribution of multiple births are based only on a 
subset of the database for which those variables were 
available (dispro portionately from high-income 
countries) and might thus be biased.

The use of non-population-representative data (such as 
research studies) is a limitation. In many low-income 
and middle-income countries, only small, facility-based 
research studies with limited information were available 
to inform estimation. These studies were often done in 
high-level hospitals in urban centres and are largely not 
nationally representative. This shortcoming is reflected 
in the greater uncertainty for estimates in lower-income 
countries. We advocate caution when interpreting 
national estimates that are based on research study data 
only (including Bangladesh, China, India, Nigeria, and 
Pakistan, which are all in the top ten countries for 
estimated number of preterm births). It is likely that 
estimates would change if higher-quality data were 
available. Mixing large CRVS datasets with data from 
research studies is not ideal. Hence, more population-
representative studies (such as household surveys and 

large cohort studies), particularly from low-income and 
middle-income countries, are needed. These studies 
should use standardised, prospective measurement of 
gestational age (using reliable methods) from early 
pregnancy onwards.

Although we found that preterm birth rates are 
increasing in some high-income countries, caution is 
warranted in interpreting trends. The number of data 
points increased over time, and concomitant trends in 
model covariates could also be playing a part. Changes in 
preterm birth definitions, reductions in thresholds of 
viability, and improvements in CRVS coverage and birth 
registration might also contribute to apparent increases 
in preterm birth rates. The variation between regions in 
the proportion of preterm births less than 28 weeks’ 
gestation suggests regional differences in viability; 
however, there were insufficient data in some regions to 
draw firm conclusions from this subanalysis. We were 
unable to report on spontaneous versus provider-initiated 
preterm birth rates because of a lack of data; however, 
the increasing use of obstetric interventions appears 
to be increasing preterm birth rates (particularly late 
preterm births) in some high-income countries.39 
Although around 85% of preterm births occurred in the 
late preterm period, gestational age distributions might 
be subject to issues of heaping, similar to birthweight.40

More and better data on preterm birth would help 
address these limitations. We support the continued 
calls41–43 for improvements in birth registration (including 
gestational age assessment); they are critical for a range 
of health and social reasons, as well as to improve 
understanding of preterm birth epidemiology. Relatively 
simple measures, such as using standard operational 
definitions and subgroups (eg, by gestational age, or 
spontaneous vs provider-initiated preterm births), in 
collection and reporting of data for preterm births are 
also of great value. Every baby counts—whether stillborn 
or liveborn, preterm or term—yet counting cannot occur 
without reliable civil registration data collection and 
reporting systems.44

Given the global burden of preterm birth and its 
contribution to neonatal and child mortality, greater 
investments are needed to improve the quality of care for 
all pregnant women and newborn babies (including 
preterm newborn babies), as well as improving collection 
and monitoring of data for preterm birth. WHO is 
committed to reducing the health problems and lives lost 
as a result of preterm birth within the framework of the 
Global Strategy for Women’s, Children’s and Adolescents’ 
Health.45 This effort includes working with Member 
States to strengthen the availability and quality of data on 
preterm births, developing updated estimates, working 
with partners to research preterm births, and developing 
and implementing clinical guidelines and tools to 
improve the management of pregnant women at risk of 
preterm birth and the care of preterm babies.46–48 In 
addition, the Every Newborn Action Plan specifies 
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coverage targets for key interventions (such as kangaroo 
mother care and use of oxygen) to improve outcomes for 
preterm babies by 2020.49 Improvements in monitoring 
and evaluation of preterm birth should be well integrated 
into relevant local and national health statistics 
infrastructure and could be linked to initiatives to 
improve quality of care.

More research is needed on the mechanisms of 
spontaneous preterm birth, so it can be better predicted 
and prevented.50 For example, metabolic markers for 
assessment of gestational age could improve recognition 
of preterm birth.51 However, further research is needed to 
develop preventive interventions that are safe, effective, 
and scalable in low-resource settings, where most 
preterm-associated child mortality occurs.

Two previous estimates (in 2005 and 2010) on the 
global burden of preterm birth have been published.20,21 
The present analysis includes a larger dataset and uses 
revised methods compared with the previous estimates. 
Our 2014 estimates supersede previously published 
estimates; findings of the estimates published in 2012 
for the period 1990–2010 are therefore not directly 
comparable to these estimates for 1990–2014. That said, 
global and regional rates of preterm birth are broadly 
similar to previous reports for earlier years. Differences 
between these and earlier national estimates probably 
relate to the few data points for many countries—
estimates are thus sensitive to the addition of new 
preterm or covariate data. The absence of national 
estimates for countries where no or few preterm data 
were available can present a challenge to stakeholders. 
Because of the uncertainty as to the causes of preterm 
birth itself, as well as the inherent methodological 
limitations of national estimates, we provided the 
relevant regional estimate as guidance for these 
countries.

Preterm birth is a crucial global health issue, which 
must be addressed to reduce neonatal and child mortality 
globally and reach the Sustainable Development Goals. 
Better recognition, prevention, and management of 
preterm birth require efforts to improve the quality of 
maternal and newborn care more broadly. To better 
understand the global epidemiology of preterm birth, the 
quality and volume of data needs to be strengthened, 
including standardisation in definitions, measurement, 
monitoring, and reporting. Further research on causes of 
preterm birth, better tools for measuring preterm birth, 
and new interventions to prevent and manage the 
consequences of preterm birth (particularly in low-
resource settings) are also needed.
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