Evidence evaluation report — Preterm birth
Draft 21 May 2017

Prepared by Ampersand Health Science Writing
for the Australian Government Department of Health

Contents
PROCESS OF THE REVIEW ........................................................................................................................................ 4
Research questions ................................................................................................................................................................. 4
Search strategy ........................................................................................................................................................................ 4
Exclusion criteria .................................................................................................................................................................... 13
Assigning level of evidence ............................................................................................................................................... 13
Study design definitions ....................................................................................................................................................... 13
Selection of outcomes for GRADE analysis ................................................................................................................... 15
EVIDENCE TABLES .................................................................................................................................................. 16
1.

Prevalence, risk factors and advice to women ............................................................................................. 16
1.1

Evidence summary ......................................................................................................................................... 16
Q1 What is the definition of preterm labour ......................................................................................... 19
Q2 What is the prevalence and incidence of preterm labour ....................................................... 19
Previous preterm birth .............................................................................................................. 22
Q3 What are the risk factors for developing preterm labour? ........................................................ 22
Socioeconomic status ............................................................................................................. 22
Country of origin/ethnicity ...................................................................................................... 23
Environmental factors .............................................................................................................. 24
Season and temperature.............................................................................................................. 24
Exposure to passive smoke ........................................................................................................... 25
Exposure to fine particulate matter ........................................................................................... 26
Emotional well-being and mental health .............................................................................. 27
Exposure to antidepressants during pregnancy ................................................................... 30
Lifestyle factors ......................................................................................................................... 32
Exercise ............................................................................................................................................... 32
Gestational weight gain ................................................................................................................ 33
Vitamin D status ............................................................................................................................... 33
Multivitamin use ............................................................................................................................... 34
Influenza vaccination during pregnancy ................................................................................ 34
Shift work ............................................................................................................................................ 35
History of gynaecological procedures .................................................................................. 35
Treatment for cervical dysplasia ................................................................................................. 35
History of uterine evacuation....................................................................................................... 38
Pre-existing conditions ............................................................................................................. 39
Treatment for periodontal disease ............................................................................................. 39
Infection with hepatitis B, C or human papilloma virus ........................................................ 39
Thyroid dysfunction ......................................................................................................................... 40
Q4 What advice should be provided to women who are at risk of developing pre-term
labour?...................................................................................................................................................... 41

1.2
2

Excluded studies for prevalence, risk factors and advice for women ............................................ 41

Screening and prevention ..................................................................................................................................... 42
2.1

Evidence summary ......................................................................................................................................... 42
Q5 Should cervical length be routinely measured as part of 17–22 week ultrasound
assessment? ............................................................................................................................................ 44
Cost-effectiveness .................................................................................................................... 50
Q6 What holistic preventative strategies including models of maternity care, reduce the
incidence and impact of premature labour and birth? ........................................................... 53
Group antenatal care compared to standard care........................................................... 53
Midwifery-led care ................................................................................................................... 53
Specialised antenatal clinics for women at risk .................................................................... 54
Reduced visits versus standard care...................................................................................... 54
Social support ........................................................................................................................... 55

2

Telephone support ................................................................................................................... 56
Stress reduction......................................................................................................................... 57
2.2 Excluded studies for screening and prevention .................................................................................... 57
Background papers ................................................................................................................................................. 57
Other exclusions ........................................................................................................................................................ 59
3

Additional considerations ...................................................................................................................................... 63
Evidence summary................................................................................................................................................... 63
Q7 What are additional considerations for Aboriginal and Torres Strait Islander women? ... 64

BIBLIOGRAPHY ....................................................................................................................................................... 66

3

PROCESS OF THE REVIEW
Research questions
Prevalence and risk factors
1

What is the definition of pre-term labour?

2

What is the prevalence and incidence of pre-term labour?

3

What are the risk factors for developing pre-term labour?

4

What advice should be provided to women who are at risk of developing pre-term labour?

Screening and prevention
5

Should cervical length be routinely measured as part of 17–22 week ultrasound assessment?

6

What holistic preventative strategies including models of maternity care, reduce the incidence and
impact of premature labour and birth?

Additional considerations
7

What are the additional considerations for Aboriginal and Torres Strait Islander women?

Search strategy
PREVALENCE/INCIDENCE
Databases searched:
•
MEDLINE (OVID) and PSYCHINFO (OVID) = 104
•
EMBASE = 175
•
CINAHL = 80
•
AUSTRALIAN INDIGENOUS HEALTHINFONET = 4
Date of searches: 06/01/2017
Dates searched: 2013 to present

Prevalence Prisma flow diagram

4

RISKS
Databases searched:
•
MEDLINE (OVID) and PSYCHINFO (OVID) = 244
•
COCHRANE = 1
•
CINAHL = 86
•
EMBASE = 68
•
AUSTRALIAN INDIGENOUS HEALTHINFONET = 4
Date of searches: 06/01/2017
Dates searched: 2013 to present

Risks PRISMA flow diagram
HOLISTIC CARE
Databases searched:
•
MEDLINE (OVID) and PSYCHINFO (OVID) = 128
•
COCHRANE = 53
•
CINAHL = 39
•
EMBASE = 99
•
AUSTRALIAN INDIGENOUS HEALTHINFONET = 4
Date of searches: 31/01/2017
Dates searched: 2008 to present
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Holistic care PRISMA flow diagram
PRETERM: CERVICAL LENGTH
Databases searched:
•
MEDLINE (OVID) and PSYCHINFO (OVID) = 18
•
COCHRANE = 20
•
CINAHL = 8
•
EMBASE = 55
•
AUSTRALIAN INDIGENOUS HEALTHINFONET = 4
Date of searches: 31/01/2017
Dates searched: 2008 to present
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Cervical length PRISMA flow diagram
Full search strategies
PREVALENCE/INCIDENCE
MEDLINE AND PSYCHOINFO (OVID)

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

exp Obstetric Labor, Premature/ or exp Infant, Premature/
(pre-term or (pre adj term) or preterm or premature).mp.
exp Prevalence/ or exp Incidence/ or exp Epidemiology/
(prevalence or incidence or epidemiol*).mp.
exp Australia/
(Australia* or (New adj South adj Wales) or Victoria* or Queensland* or Tasmania* or (Northern
adj Territory)).mp.
1 or 2
3 or 4
5 or 6
7 and 8 and 9
Remove duplicates from 10
Limit 11 to 2013-Current

EMBASE

1.
2.
3.
4.
5.

'immature and premature labor'/exp
(pre-term OR (pre NEXT/1 term) OR preterm OR premature):ab,ti,lnk
'prevalence'/de OR 'incidence'/de OR 'epidemiology'/exp
(prevalence OR incidence OR epidemiol$):ab,ti,lnk
‘Australia’/exp
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6. (Australia$ OR (New NEXT/1 South NEXT/1 Wales) OR Victoria$ OR Queensland$ OR Tasmania$
7.
8.
9.
10.
11.
12.

OR (Northern NEXT/1 Territory)):ab,ti,lnk
#1 OR #2
#3 OR #4
#5 OR #6
#7 AND #8 AND #9
#10 AND (2013:py OR 2014:py OR 2015:py OR 2016:py)
#10 AND (2013:py OR 2014:py OR 2015:py OR 2016:py) AND [embase]/lim NOT [medline]/lim

CINAHL
1.
2.
3.
4.
5.
6.

(MH “Labor, Premature”) or (MH”Infant, Premature”) or (MH“Childbirth, Premature”)
(pre-term or (“pre term”) or preterm or premature)
(MH “Prevalence”) or (MH “Incidence”) or (MH “Epidemiology+”)
(prevalence or incidence or epidemiol*)
(MH “Australia+”)
(Australia* or (“New South Wales”) or Victoria* or Queensland* or Tasmania* or (“Northern
Territory”))
7. 1 or 2
8. 3 or 4
9. 5 or 6
10. 7 and 8 and 9
11. Limit 11 to 2013-Current
AUSTRALIAN INDIGENOUS HEALTHINFONET
Title: Preterm OR premature
2013 to current
RISKS
OVID/Medline & PsychINFO
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

Meta-Analysis as Topic/
meta analy$.tw.
metaanaly$.tw.
Meta-Analysis/
(systematic adj (review$1 or overview$1)).tw.
exp Review Literature as Topic/
or/1-6
cochrane.ab.
embase.ab.
(psychlit or psyclit).ab.
(psychinfo or psycinfo).ab.
(cinahl or cinhal).ab.
science citation index.ab.
bids.ab.
cancerlit.ab.
or/8-15
reference list$.ab.
bibliograph$.ab.
hand-search$.ab.
relevant journals.ab.
manual search$.ab.
or/17-21
selection criteria.ab.
data extraction.ab.
23 or 24
Review/
25 and 26
Comment/
Letter/
Editorial/
animal/
human/
31 not (31 and 32)
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34. or/28-30,33
35. 7 or 16 or 22 or 27
36. 35 not 34
37. ((preterm or pre-term or (pre adj1 term) or premature) adj5 (birth or labour or labor)).ti.
38. Exp Causality/ or exp Risk Factors/ or exp Etiology/
39. (risk$ or causa$ or etiolog$ or aetiolog$).tw.
40. 38 or 39
41. 36 and 37 and 40
42. Remove duplicates from 41
43. Limit 42 to 2013-Current
COCHRANE
1.
2.
3.
4.
5.
6.
7.
CINAHL
1.
2.
3.
4.
5.
6.

7.
EMBASE

MeSH descriptor: [Causality] explode all trees
MeSH descriptor: [Risk Factors] explode all trees
(risk$ or causa$ or etiolog$ or aetiolog$):ti,ab,kw
((preterm or pre-term or (pre NEXT term) or premature) near (birth or labour or labor)):ti
#1 or #2 or #3
#1 and #4
2013 to current
TI ((preterm or pre-term or (pre N1 term) or premature) N5 (birth or labour or labor))
(MH “Causality+”) or (MH “Risk Factors+”)
(risk* or causa* or etiolog* or aetiolog*)
S2 OR S3
S1 AND S4
( (TI (systematic* n3 review*)) or (AB (systematic* n3 review*)) or (TI (systematic* n3
bibliographic*)) or (AB (systematic* n3 bibliographic*)) or (TI (systematic* n3 literature)) or (AB
(systematic* n3 literature)) or (TI (comprehensive* n3 literature)) or (AB (comprehensive* n3
literature)) or (TI (comprehensive* n3 bibliographic*)) or (AB (comprehensive* n3
bibliographic*)) or (TI (integrative n3 review)) or (AB (integrative n3 review)) or (JN “Cochrane
Database of Systematic Reviews”) or (TI (information n2 synthesis)) or (TI (data n2 synthesis)) or
(AB (information n2 synthesis)) or (AB (data n2 synthesis)) or (TI (data n2 extract*)) or (AB (data
n2 extract*)) or (TI (medline or pubmed or psyclit or cinahl or (psycinfo not “psycinfo
database”) or “web of science” or scopus or embase)) or (AB (medline or pubmed or psyclit or
cinahl or (psycinfo not “psycinfo database”) or “web of science” or scopus or embase)) or (MH
“Systematic Review”) or (MH “Meta Analysis”) or (TI (meta-analy* or metaanaly*)) or (AB (metaanaly* or metaanaly*)) )
S5 AND S6 [Limit to 2013 to current]

1.
2.
3.
4.
5.
6.
7.
8.

'pre term':ti OR (pre NEXT/1 term):ti OR preterm:ti OR premature:ti
birth:ti OR labour:ti OR labor:ti
#1 AND #2
'causality'/exp OR 'risk factor'/exp
risk$:ti,ab,lnk OR causa$:ti,ab,lnk OR etiolog$:ti,ab,lnk OR aetiology$:ti,ab,lnk
#4 OR #5
#3 AND #6
#7 AND ('meta analysis'/de OR 'systematic review'/de) AND (2013:py OR 2014:py OR 2015:py
OR 2016:py OR 2017:py) AND [embase]/lim NOT [medline]/lim
AUSTRALIAN INDIGENOUS HEALTHINFONET
Title: Preterm OR premature
2013 to current
HOLISTIC CARE
MEDLINE AND PSYCHINFO (OVID)
1.
2.
3.
4.
5.
6.
7.

Meta-Analysis as Topic/
meta analy$.tw.
metaanaly$.tw.
Meta-Analysis/
(systematic adj (review$1 or overview$1)).tw.
exp Review Literature as Topic/
or/1-6
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8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

cochrane.ab.
embase.ab.
(psychlit or psyclit).ab.
(psychinfo or psycinfo).ab.
(cinahl or cinhal).ab.
science citation index.ab.
bids.ab.
cancerlit.ab.
or/8-15
reference list$.ab.
bibliograph$.ab.
hand-search$.ab.
relevant journals.ab.
manual search$.ab.
or/17-21
selection criteria.ab.
data extraction.ab.
23 or 24
Review/
25 and 26
Comment/
Letter/
Editorial/
animal/
human/
31 not (31 and 32)
or/28-30,33
7 or 16 or 22 or 27
35 not 34
((preterm or pre-term or (pre adj1 term) or premature) adj5 (birth or labour or labor or deliver$
or parturition)).ti,ab,kw.
38. ((prevent$) adj1 strateg$ or program$).ti,ab,kw.
39. ((maternity or pregnancy or prenatal or antenatal or obstetric or midwife$ or nurs$ or shared or
continuity or holistic or model$) adj3 (care)).ti,ab,kw.
40. ((maternity or pregnancy or prenatal or antenatal or obstetric or midwife$ or nurs$ or holistic or
medical) adj1 (model$ or led or management or service$)).ti,ab,kw.
41. 37 and 38
42. 39 or 40
43. 37 and 42
44. 41 or 43
45. 36 and 44
46. Limit 45 to 2008COCHRANE
1. ((preterm or pre-term or (pre NEXT term) or premature) NEAR/5 (birth or labour or labor or
deliver* or parturition)):ti,ab,kw
2. ((prevent*) NEAR/1 strateg* or program*):ti,ab,kw
3. #1 and #2
4. ((maternity or pregnancy or prenatal or antenatal or obstetric or midwife* or nurs* or shared or
continuity or holistic or model*) NEAR/3 (care)):ti,ab,kw
5. ((maternity or pregnancy or prenatal or antenatal or obstetric or midwife* or nurs* or holistic or
medical) NEAR/1 (model* or led or management or service*)):ti,ab,kw
6. #4 or #5
7. #1 and #6
8. #3 or #7
9. Limit #8 to 2008 to current
CINAHL
1.
2.
3.
4.

((preterm or pre-term or (pre N1 term) or premature) N5 (birth or labour or labor or deliver* or
parturition))
((prevent*) N1 strateg* or program*)
S1 AND S2
((maternity or pregnancy or prenatal or antenatal or obstetric or midwife* or nurs* or shared or
continuity or holistic or model*) N3 (care))

10

5.

((maternity or pregnancy or prenatal or antenatal or obstetric or midwife* or nurs* or holistic or
medical) N1 (model* or led or management or service*))
6. S4 AND S5
7. S1 AND S6
8. S3 OR S7
9. ( (TI (systematic* n3 review*)) or (AB (systematic* n3 review*)) or (TI (systematic* n3
bibliographic*)) or (AB (systematic* n3 bibliographic*)) or (TI (systematic* n3 literature)) or (AB
(systematic* n3 literature)) or (TI (comprehensive* n3 literature)) or (AB (comprehensive* n3
literature)) or (TI (comprehensive* n3 bibliographic*)) or (AB (comprehensive* n3
bibliographic*)) or (TI (integrative n3 review)) or (AB (integrative n3 review)) or (JN “Cochrane
Database of Systematic Reviews”) or (TI (information n2 synthesis)) or (TI (data n2 synthesis)) or
(AB (information n2 synthesis)) or (AB (data n2 synthesis)) or (TI (data n2 extract*)) or (AB (data
n2 extract*)) or (TI (medline or pubmed or psyclit or cinahl or (psycinfo not “psycinfo
database”) or “web of science” or scopus or embase)) or (AB (medline or pubmed or psyclit or
cinahl or (psycinfo not “psycinfo database”) or “web of science” or scopus or embase)) or (MH
“Systematic Review”) or (MH “Meta Analysis”) or (TI (meta-analy* or metaanaly*)) or (AB (metaanaly* or metaanaly*)) )
10. S8 AND S9
11. S10 [Limit to 2008 to current]
EMBASE
1.

((preterm OR 'pre term' OR 'pre term' OR premature) NEAR/5
(birth OR labour OR labor OR deliver* OR parturition)):ti,ab,lnk
2. (prevent* NEAR/1 (strateg* OR program*)):ti,ab,lnk
3. ((maternity OR pregnancy OR prenatal OR antenatal OR obstetric OR midwife* OR nurs* OR sha
red OR continuity OR holistic OR model*) NEAR/3 care):ti,ab,lnk
4. ((maternity OR pregnancy OR prenatal OR antenatal OR obstetric OR midwife* OR nurs* OR holi
stic OR medical) NEAR/1 (model* OR led OR management OR service*)):ti,ab,lnk
5. #1 AND #2
6. #3 OR #4
7. #1 AND #6
8. #5 OR #7
9. #8 AND ('meta analysis'/de OR 'systematic review'/de) AND (2008:py OR 2009:py OR 2010:py
OR 2011:py OR 2012:py OR 2013:py OR 2014:py OR 2015:py OR 2016:py OR 2017:py)
AUSTRALIAN INDIGENOUS HEALTHINFONET
Title: Preterm OR premature
2008 to current
CERVICAL LENGTH
MEDLINE AND PSYCHINFO (OVID)
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

Meta-Analysis as Topic/
meta analy$.tw.
metaanaly$.tw.
Meta-Analysis/
(systematic adj (review$1 or overview$1)).tw.
exp Review Literature as Topic/
or/1-6
cochrane.ab.
embase.ab.
(psychlit or psyclit).ab.
(psychinfo or psycinfo).ab.
(cinahl or cinhal).ab.
science citation index.ab.
bids.ab.
cancerlit.ab.
or/8-15
reference list$.ab.
bibliograph$.ab.
hand-search$.ab.
relevant journals.ab.
manual search$.ab.
or/17-21
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23. selection criteria.ab.
24. data extraction.ab.
25. 23 or 24
26. Review/
27. 25 and 26
28. Comment/
29. Letter/
30. Editorial/
31. animal/
32. human/
33. 31 not (31 and 32)
34. or/28-30,33
35. 7 or 16 or 22 or 27
36. 35 not 34
37. Exp Cervical Length Measurement/
38. (cervical adj1 length).ti.
39. ((preterm or pre-term or (pre adj1 term) or premature) adj5 (birth or labour or labor)).tw.
40. 37 or 38
41. 36 and 39 and 40
42. Remove duplicates from 41
43. Limit 42 to 2008-Current
COCHRANE
1. MeSH descriptor: [Cervical Length Measurement] explode all trees
2. (cervical NEXT length):ti
3. ((preterm or pre-term or (pre NEXT term) or premature) near (birth or labour or labor)):ti,ab,kw
4. #1 or #2
5. #3 and #4
6. 2008 to current
CINAHL
1.
2.
3.
4.

5.
6.
EMBASE

((preterm or pre-term or (pre N1 term) or premature) N5 (birth or labour or labor))
TI (cervical N1 length)
S1 AND S2
( (TI (systematic* n3 review*)) or (AB (systematic* n3 review*)) or (TI (systematic* n3
bibliographic*)) or (AB (systematic* n3 bibliographic*)) or (TI (systematic* n3 literature)) or (AB
(systematic* n3 literature)) or (TI (comprehensive* n3 literature)) or (AB (comprehensive* n3
literature)) or (TI (comprehensive* n3 bibliographic*)) or (AB (comprehensive* n3
bibliographic*)) or (TI (integrative n3 review)) or (AB (integrative n3 review)) or (JN “Cochrane
Database of Systematic Reviews”) or (TI (information n2 synthesis)) or (TI (data n2 synthesis)) or
(AB (information n2 synthesis)) or (AB (data n2 synthesis)) or (TI (data n2 extract*)) or (AB (data
n2 extract*)) or (TI (medline or pubmed or psyclit or cinahl or (psycinfo not “psycinfo
database”) or “web of science” or scopus or embase)) or (AB (medline or pubmed or psyclit or
cinahl or (psycinfo not “psycinfo database”) or “web of science” or scopus or embase)) or (MH
“Systematic Review”) or (MH “Meta Analysis”) or (TI (meta-analy* or metaanaly*)) or (AB (metaanaly* or metaanaly*)) )
S3 AND S4
S5 [Limit from 2008 to current]

1.
2.
3.
4.
5.
6.
7.
8.

'pre term':ti,ab,lnk OR (pre NEXT/1 term):ti,ab,lnk OR preterm:ti,ab,lnk OR premature:ti,ab,lnk
birth:ti,ab,lnk OR labour:ti,ab,lnk OR labor:ti,ab,lnk
#1 AND #2
'cervical length measurement'/exp
(cervical NEXT/1 length):ti
#4 OR #5
#3 AND #6
#7 AND ('meta analysis'/de OR 'systematic review'/de) AND (2008:py OR 2009:py OR 2010:py
OR 2011:py OR 2012:py OR 2013:py OR 2014:py OR 2015:py OR 2016:py OR 2017:py)
AUSTRALIAN INDIGENOUS HEALTHINFONET
Title: Preterm OR premature
2008 to current

12

Exclusion criteria
Full texts of 5 studies for prevalence, 45 for risk factors, 24 for cervical length and 35 for prevention were
reviewed and the exclusion criteria outlined below applied.
•

background information

•

duplicate or included in another study

•

not specific to target population (eg specific to non-pregnant women, twin or multiple pregnancies
or high-risk women)

•

does not answer research question

•

does not meet criteria for grading (eg no outcomes reported or reporting too limited to establish risk
of bias, abstract)

•

studies included in a more recent systematic review

•

narrative review or opinion paper (editorial, letter, comment, summary)

•

unable to access abstract or full text

The analysis included 38 studies on prevalence and risk factors (of which 2 were considered relevant to
additional considerations), 10 studies on cervical length measurement and 9 for holistic prevention (of
which 1 was considered relevant to additional considerations).
Assigning level of evidence
Levels of evidence were assigned using the NHMRC levels and the following definitions.
Level

Aetiology (risk factors)

Screening (research question 2)

I

A systematic review of level II studies

A systematic review of level II studies

II

A prospective cohort study

A randomised controlled trial

III-1

All or none

Pseudo-randomised controlled trial

III-2

A retrospective cohort study

A comparative study with concurrent controls:
▪ Non-randomised, experimental trial
▪ Cohort study
▪ Case-control study

III-3

A case-control study

A comparative study without concurrent controls:
Historical control study
Two or more single arm study

IV

A cross-sectional study or case series

Case series

Study design definitions
•

All or none — all or none of a series of people (case series) with the risk factor(s) experience the
outcome. The data should relate to an unselected or representative case series, which provides an
unbiased representation of the prognostic effect. For example, no smallpox develops in the
absence of the specific virus; and clear proof of the causal link has come from the disappearance
of small pox after large-scale vaccination. This is a rare situation.

•

Case series — a single group of people exposed to the intervention (factor under study). Post-test –
only outcomes after the intervention (factor under study) are recorded in the series of people, so no
comparisons can be made. Pre-test/post-test – measures on an outcome are taken before and
after the intervention is introduced to a series of people and are then compared (also known as a
‘before- and-after study’).

•

Case-control study — people with the outcome or disease (cases) and an appropriate group of
controls without the outcome or disease (controls) are selected and information obtained about
their previous exposure/non-exposure to the intervention or factor under study.
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•

Cross-sectional study — a group of people are assessed at a particular point (or cross-section) in
time and the data collected on outcomes relate to that point in time ie proportion of people with
asthma in October 2004. This type of study is useful for hypothesis-generation, to identify whether a
risk factor is associated with a certain type of outcome, but more often than not (except when the
exposure and outcome are stable eg genetic mutation and certain clinical symptoms) the causal
link cannot be proven unless a time dimension is included.

•

Historical control study – outcomes for a prospectively collected group of people exposed to the
intervention (factor under study) are compared with either (1) the outcomes of people treated at
the same institution prior to the introduction of the intervention (ie. control group/usual care), or (2)
the outcomes of a previously published series of people undergoing the alternate or control
intervention.

•

Non-randomised, experimental trial - the unit of experimentation (eg. people, a cluster of people) is
allocated to either an intervention group or a control group, using a non-random method (such as
patient or clinician preference/availability) and the outcomes from each group are compared. This
can include:
— a controlled before-and-after study, where outcome measurements are taken before and after
the intervention is introduced, and compared at the same time point to outcome measures in
the (control) group.
— an adjusted indirect comparison, where two randomised controlled trials compare different
interventions to the same comparator ie. the placebo or control condition. The outcomes from
the two interventions are then compared indirectly.

•

Prospective cohort study — where groups of people (cohorts) are observed at a point in time to be
exposed or not exposed to an intervention (or the factor under study) and then are followed
prospectively with further outcomes recorded as they happen.

•

Pseudo-randomised controlled trial - the unit of experimentation (eg. people, a cluster of people) is
allocated to either an intervention (the factor under study) group or a control group, using a
pseudo-random method (such as alternate allocation, allocation by days of the week or odd-even
study numbers) and the outcomes from each group are compared.

•

Randomised controlled trial — the unit of experimentation (eg. people, or a cluster of people4) is
allocated to either an intervention (the factor under study) group or a control group, using a
random mechanism (such as a coin toss, random number table, computer-generated random
numbers) and the outcomes from each group are compared.

•

Retrospective cohort study — where the cohorts (groups of people exposed and not exposed) are
defined at a point of time in the past and information collected on subsequent outcomes, eg. the
use of medical records to identify a group of women using oral contraceptives five years ago, and
a group of women not using oral contraceptives, and then contacting these women or identifying
in subsequent medical records the development of deep vein thrombosis.

•

Systematic literature review — systematic location, appraisal and synthesis of evidence from
scientific studies.

•

Two or more single arm study – the outcomes of a single series of people receiving an intervention
(case series) from two or more studies are compared.

Source: NHMRC (2009) NHMRC levels of evidence and grades of recommendations for developers of guidelines.
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Selection of outcomes for GRADE analysis
Outcomes considered for inclusion comprised conditions thought to be associated risk of preterm birth.
Outcome

Importance

Inclusion

Preterm birth <37 weeks

9



Very preterm birth <32 weeks

9



Low birth weight

9



Admission to neonatal intensive care

9



Perinatal death

9



Key:

1 – 3 less important; 4 – 6 important but not critical for making a decision; 7 – 9 critical for making a decision
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EVIDENCE TABLES
1.

Prevalence, risk factors and advice to women

1.1

Evidence summary

Results of previous review
The same questions concerning definition, prevalence, risk factors and advice to women were asked in the
literature review conducted to inform Module II of the guidelines (Australian Health Ministers' Advisory Council 2014).
No evidence defining preterm birth was identified. Findings on risk and protective factors were that:
•

there is a significant association between preterm birth and social disadvantage, urogenital infections,
alcohol consumption, smoking during pregnancy, pre-existing diabetes and depression

•

leisure-time physical activity during pregnancy is associated with reduced risk of preterm birth.

The following recommendation was included: ‘Advise women at risk of giving birth preterm about risk and
protective factors’.
Results of the current review
Definition
While no evidence was found that discussed the definition of preterm birth, the following definitions are used
by the World Health Organization:
•

preterm birth — less than 37 weeks

•

moderate to late preterm birth — 32 weeks to <37 weeks

•

extremely preterm — <28 weeks.

Prevalence
The search was limited to studies of Australian prevalence. A West Australian study found that the overall
prevalence of preterm birth in that state increased from 7.1% in 1984–88 to 7.5% in 1999–2003, before
decreasing to 7.2% in 2004-06 (Langridge et al 2010). Rates of preterm birth among Aboriginal women were
almost twice as high as those among non-Aboriginal women (14.8 vs 7.6%) (Langridge et al 2010). Conversely, a
study conducted in a Melbourne hospital found that the adjusted odds ratios for preterm birth were not
significant (indigenous babies OR 1.19, 95% CI: 0.77-1.87, indigenous mothers OR 0.97, CI: 0.52-1.80) (WhishWilson et al 2016).
While no national data were identified through the systematic review, national data for 2013 are available
from the Australian Institute of Health and Welfare (see ‘Additional information’ below).
Risk factors
The search for evidence on risk factors for preterm birth was largely restricted to systematic reviews and metaanalyses, with the exception of a few large studies (Ruiz et al 2015; Johnston et al 2016). Only one systematic
review was restricted to randomised controlled trials (Boutin et al 2013).
There is Level I evidence that:
•

women who were overweight and obese who participated in aerobic exercise for 30–60 minutes three to
seven times per week had a lower risk of preterm birth <37weeks (RR 0.62, 95% CI 0.41 to 0.95) compared
to controls {Magro-Malosso, 2016 #1374}

•

there is no significant reduction of preterm birth with periodontal treatment (RR 0.89; 95% CI: 0.73 to 1.08;
substantial heterogeneity), however daily use of chlorhexidine mouthwash was associated with a
reduction of preterm birth (RR: 0.69; 95% CI 0.50 to 0.95, moderate heterogeneity) (Boutin et al 2013).

There is evidence from systematic reviews of observational studies regarding:
•

socioeconomic status — risk was 27% higher among women from the most disadvantaged
neighbourhood compared with the least disadvantaged neighbourhood (Ncube et al 2016) and was
associated with low maternal education (RR 1.48; 95%CI 1.29 to 1.69) (Ruiz et al 2015)

•

previous preterm birth — risk was increased among women with a previous preterm singleton (absolute
recurrence risk of 20%, 95% CI 19.9-20.6) or twin (absolute recurrence risk 10%, 95% CI 8.2-12.3%) pregnancy
(Kazemier et al 2014)
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•

country of origin/ethnicity — odds of very preterm birth among East African immigrants were higher than
among Australian-born women (aOR 1.55, 95%CI 1.27 to 1.90) (Belihu et al 2016) and higher among African
American women than among Caucasian women (pooled OR 2.0; 95%CI 1.8 to 2.2), with no significant
association for Asian or Hispanic ethnicity (Schaaf et al 2013)

•

weight: risk was increased among women who were obese and gained more than the IOM
recommendations (aOR 1.54; 95% CI 1.09-2.16) (Faucher et al 2016)

•

emotional health and well-being — increased risk was associated with low social support compared to
high social support (OR 1.22, 95%CI 0.84 to 1.76); stress (OR 1.52, 95%CI 1.18, to 1.97) (Hetherington et al 2015);
untreated depression (OR 1.56; 95%CI 1.25 to 1.94) (ORs were higher in industry-funded studies; 2.5 vs 1.34)
(Jarde et al 2016); and anxiety (pooled RR 1.50, 95%CI 1.33 to 1.70) {Ding, 2014 #1375}, (OR 1.70, 95%CI 1.33
to 2.18) (Rose et al 2016) but not with but not maternal personality traits (Chatzi et al 2013)

•

exposure to antidepressants — risk was increased among women exposed to antidepressants during
pregnancy compared to women with depression but without antidepressant exposure (OR 1.17, 95%CI
1.10 to 1.25) (Eke et al 2016), (RR 2.85, 95%CI 2.00 to 4.07] (Huang et al 2014a); and risk was significantly
increased with exposure in the third trimester (aOR 1.96, 95%CI 1.62 to 2.38) but not in the first trimester
(aOR 1.16, 95%CI 0.92 to 1.45) (Huybrechts et al 2014)

•

environmental factors — increased risk was associated with high environmental temperature (Beltran et al
2013), especially heat stress (Carolan-Olah & Frankowska 2014); exposure to passive smoke in any place (OR
1.20, 95%CI 1.07 to 1.34) or at home (OR 1.16, 95%CI 1.04 to 1.30) (Cui et al 2016); risk associated with
exposure to fine particulate matter was unclear due to significant heterogeneity between studies (Sun et al
2015)

•

pre-existing conditions — risk of preterm birth was increased among women with hepatitis C (OR 1.62,
95%CI 1.48 to 1.76, P < 0.001) (Huang et al 2015) and human papilloma virus (OR 2.12, 95%CI 1.51 to 2.98,
P<0.001) (Huang et al 2014c), hypothyroidism (OR 1.19, 95%CI 1.12 to 1.26; P < .00001) and hyperthyroidism
(OR, 1.24, 95%, CI 1.17-1.31; P < .00001) (Sheehan et al 2015) but not hepatitis B (OR 1.12, 95%CI 0.94 to 1.33)
(Huang et al 2014b).

•

lifestyle factors — incidence of preterm birth (4.5% vs 4.4%; RR 1.01, 95%CI 0.68 to 1.50) and gestational
age at delivery (mean difference, 0.05 wk, 95%CI –0.07 to 0.17) were similar among women undertaking
aerobic exercise during pregnancy and controls (Di Mascio et al 2016); risk was increased among women
with serum 25(OH)D levels lower than 50 nmol/L (OR 1.29, 95%CI 1.16 to 1.45) (Qin et al 2016); and there was
no clear or statistically significant relationship between preterm birth and shift work (van Melick et al 2014),
multivitamin use (Johnston et al 2016) or influenza vaccination during pregnancy (Fell et al 2015)

•

history of gynaecological procedures — risk was increased among women with a history of dilatation and
curettage (D&C) (1.29, 95% CI 1.17 to 1.42) or multiple D&Cs (OR 1.74, 95%CI 1.10 to 2.76) (Lemmers et al
2016), loop electrosurgical excision procedure compared to women with no history of cervical dysplasia
(pooled RR 1.61, 95%CI 1.35 to 1.92) but not when compared to women with a history cervical dysplasia
but no cervical excision (pooled RR 1.08, 95%CI 0.88 to 1.33) (Conner et al 2014); risk was increased among
women who were treated for cervical intraepithelial neoplasia before pregnancy (OR 1.4, 95%CI 0.85 to
2.3) and significantly increased among women treated during pregnancy (OR 6.5, 95%CI 1.1 to 37) (Danhof
et al 2015); and women with a history of uterine evacuation for induced termination of pregnancy or
spontaneous abortion had a significantly higher risk (5.7% vs 5.0%; OR 1.44, 95%CI 1.09 to 1.90) compared
with controls (Saccone et al 2016).

Additional information
In Australia in 2013 (AIHW 2015):
•

Overall, 8.6% of babies were born pre-term, with most of these births occurring at gestational ages
between 32 and 36 completed weeks. The average gestational age for all pre-term births was 33.3
weeks.

•

Mother’s smoking status was associated with the baby’s gestational age. Babies whose mothers smoked
during pregnancy were 1.5 times as likely to be born pre-term (12%) as those whose mothers did not
smoke during pregnancy (8%).
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•

Other characteristics were also associated with increased likelihood of pre-term birth, noting that some
babies may have more than one of these characteristics. These included:
— babies of Indigenous mothers—14% born pre-term compared with 8% of babies of non-Indigenous
mothers
— babies born in multiple births—around 62% of twins and all (100%) of other multiples (triplets and higher)
were pre-term, compared with 7% of singleton babies
— babies born to mothers usually residing in more remote areas—13% in Very remote areas compared
with 8% in Major cities
— babies of younger (<20) and older (40 and over) mothers—10% and 12% were pre-term, compared
with 8% of babies with mothers aged 20–39.

•

Pre-term babies were more likely to be admitted to an SCN or NICU (75%) than babies delivered at term
(11%) or post-term (13%). Most pre-term babies are of low birthweight, and 76% of low birthweight babies
were admitted compared with 12% of normal birthweight babies and 25% of those with a high
birthweight.

•

Spontaneous preterm birth accounted for 16% of perinatal deaths.

•

Around 1 in 7 babies of Indigenous mothers (14%) were born pre-term, compared with 8% of babies of
non-Indigenous mothers.

•

Babies of Indigenous mothers who smoked were almost 1.4 times as likely to be born pre-term as babies
born to non-Indigenous mothers who smoked.

•

Around one-quarter (27%) of perinatal deaths of babies with Indigenous mothers are due to spontaneous
pre-term birth, compared with 16% of babies with non-Indigenous mothers.

Advice to EWG
The information on prevalence could be updated based on the more recent AIHW report, supplemented by
the information identified through the systematic review.
As the previous review identified significant risk factors for which no research was identified in the current
review (ie urogenital infections, alcohol consumption), it is suggested that the new evidence on risk factors be
integrated into the chapter from Module II rather than replacing it in its entirety.
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Q1

What is the definition of preterm labour

No specific evidence identified. The WHO definition of preterm birth is <37 weeks, moderate to late preterm birth is <32 weeks gestation and extremely preterm is <28 weeks.

Q2

What is the prevalence and incidence of preterm labour

Study ref
(Hammond et
al 2013)

LoE
Cohort

N

Aim/ methods

Findings

Aim: To characterise changing risk factors of preterm birth
in Western Australia between 1984 and 2006.

Marked increases in maternal age and
primiparous births were observed. A four-fold
increase in the rates of pre-existing medical
complications over time was observed. Rates of
pregnancy complications remained stable.
Multinomial regression showed differences in
antecedent profiles across labour onset types.
PAF estimates indicated that 50% of medically
indicated preterm deliveries could be
eliminated after removing six antecedents from
the population; estimates for PROM and
spontaneous preterm reduction were between
10 and 20%. Variables pertaining to previous and
current obstetric complications (previous
preterm birth, previous caesarean section, preeclampsia and antepartum haemorrhage) were
the most influential predictors of preterm birth
and adverse labour onset (PROM and medically
indicated).

Population: All non-Aboriginal women giving birth to live
singleton infants between 1984 and 2006.
Methods: Multinomial, multivariable regression models
were used to assess antecedent profiles by preterm status
and labour onset types (spontaneous, medically
indicated, prelabour rupture of membranes [PROM]).
Population attributable fraction (PAF) estimates
characterized the contribution of individual antecedents
as well as the overall contribution of two antecedent
groups: pre-existing medical conditions (including previous
obstetric history) and pregnancy complications. Main
outcome measure Antecedent relationships with preterm
birth, stratified by labour onset type.
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Comments

Study ref
(Langridge et
al 2010)

LoE

N

Aim/ methods

Findings

567,468

Aim: to investigate social and racial inequalities in preterm
birth among Aboriginal and non-Aboriginal infants in
Western Australia.

The prevalence of preterm births increased from
7.1% in 1984-88 to 7.5% in 1999-2003, before
decreasing to 7.2% in 2004-06.

Methods: All live, singleton births between 1984 and 2006
(n = 567 468) were included, and multilevel multivariable
logistic regression was used to investigate relative
differences in preterm infants between socio-economic
groups. Aboriginal and non-Aboriginal infants were
analysed separately.

Inequalities in preterm births between Aboriginal
and non-Aboriginal infants increased over time,
with the percentage of preterm births being
almost twofold higher for Aboriginal infants
(14.8%), compared with non-Aboriginal infants
(7.6%). A significant portion of the disparity
between Aboriginal and non-Aboriginal infants is
attributable to parental socio-economic and
demographic characteristics, though the
disparity continues to persist even after
adjustment for these factors.

20

Comments

Study ref

LoE

N

Aim/ methods

Findings

Comments

(Whish-Wilson

III-2

13,985

Aim: to examine data on rates of preterm birth in
Indigenous women from Victoria.

There was a higher incidence of indigenous
babies born preterm (8.8% vs 5.9%, P = 0.034),
but the adjusted odds ratios for preterm birth
were not significant (indigenous babies OR 1.19,
95% CI: 0.77-1.87, indigenous mothers OR 0.97,
CI: 0.52-1.80).

Heterogeneity
of indigenous
people and
geography
means that
inferences
about
indigenous
health are
difficult to
make. It
appears that
Victorian
urban
indigenous
women have
similar rates of
preterm birth
to
nonindigenous
women.

et al 2016)

Methods: 5 years (1st January 2010-31st December 2014)
of retrospective data from The Northern Hospital's
(Melbourne, Victoria) database were analysed. Mothers
and babies were split according to self-reported
indigenous status: 13,800 nonindigenous mothers, 185
indigenous mothers, 301 indigenous babies and 13,843
nonindigenous babies. Primary outcomes measured were
low birthweight (LBW) and preterm birth.
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Q3

What are the risk factors for developing preterm labour?

Previous preterm birth
Study ref
(Kazemier et al

LoE
I

N

Aim/ methods

Findings

13 studies

Aim: To quantify the risk of recurrence of spontaneous
preterm birth in different subtypes of subsequent
pregnancies.

The risk of recurrence of preterm birth was
significantly increased in all preterm pregnancy
subtypes, compared with their term
counterparts. Women pregnant with a singleton
after a previous preterm twin pregnancy have
an absolute recurrence risk of 10% (95% CI 8.212.3%), whereas a singleton pregnancy after
delivering a previous twin at term yields a low
absolute risk of only 1.3% (95% CI 0.8-2.2).

2014)

Methods: An electronic literature search in OVID MEDLINE
and EMBASE, complemented by PubMed, to find recent
studies. Studies comparing the risk of spontaneous preterm
birth after a previous preterm and previous term
pregnancy. The absolute risk of recurrence with a 95%
confidence interval and the absolute risk of preterm birth
after a term delivery were calculated. Data from studies
were pooled using the Mantel-Haenszel method.

Comments

Women with a singleton pregnancy after a
previous preterm singleton have an absolute
recurrence risk of 20% (95% CI 19.9-20.6).

Socioeconomic status
Study ref
(Ncube et al
2016)

LoE
I

N

Aim/ methods

Findings

7 studies

Aim: to examine associations of neighborhood
disadvantage with preterm birth (PTB) and low birthweight
(LBW), and explored differences in relationships among
racial groups.

Overall, we found 27% [95%CI 1.16 to 1.39]
higher risk for PTB among the most
disadvantaged compared with least
disadvantaged neighborhoods. No statistically
significant association was found in metaanalyses of studies that adjusted for race. In
race-stratified meta-analyses models, we found
48% [95%CI: 1.25, 1.75] higher odds of PTB
among non-Hispanic white mothers living in most
disadvantaged neighborhoods compared with
those living in least disadvantaged
neighborhoods. Similar, but less strong,
associations were observed for PTB (15% [95%CI:
1.09, 1.21]) among non-Hispanic black mothers.

Methods: Two reviewers searched English language
articles in electronic databases of published literature. We
used random effects logistic regression to calculate odds
ratios (and 95% confidence intervals) relating
neighborhood disadvantage with PTB and LBW.
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Comments

Study ref

LoE

(Ruiz et al

Prospectiv
e cohort

2015)

N

Aim/ methods

Findings

75,296

Aim: to combine evidence on inequalities in health
among newborns across a range of European countries.

Mother's education was linked to an
appreciable risk of preterm birth across 12
European countries. The excess risk of preterm
births associated with low maternal education
was 1.48 (1.29 to 1.69) and 1.84 (0.99 to 2.69) in
relative and absolute terms for all cohorts
combined.

Methods: Prospective cohort data of newborns from 12
European countries were used. Maternal education,
preterm and small for gestational age births were
determined at baseline along with covariate data.
Regression models were estimated within each cohort
and meta-analyses were conducted.

Comments

Country of origin/ethnicity
Study ref
(Belihu et al
2016)

(Schaaf et al
2013)

LoE
Crosssection

I

N
432,567

Aim/ methods

Findings

Setting
Methods: Cross-sectional population-based study of
432,567 singleton births in Victoria, Australia comparing
mothers born in one of four East African countries (453
Eritreans, 1094 Ethiopians, 1,861 Somali and 1,404
Sudanese) relative to 427,755 Australian-born women was
conducted using the Victorian Perinatal Data Collection.
Pearson's chi-square test and logistic regression analyses
were performed to investigate disparities and estimate
risks of perinatal mortality and other adverse perinatal
outcomes after adjustment for confounders selected a
priori.

45 studies

Aim: to present a systematic review of available literature
on the effect of maternal ethnicity (Africans/blacks,
Asians, Hispanics, others) on the risk of preterm birth (PTB).
Methods: Studies investigating ethnicity (or race) as a risk
factor for PTB were included if performing adjustments for
confounders. A meta-analysis was performed, and data
were synthesized using a random effects model.
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Compared with mothers born in Australia, East
African immigrants as a group had elevated
odds of very preterm birth (<32 wk) (aOR 1.55,
95%CI 1.27 to 1.90). However, they had lower
odds of preterm birth (<37 wk) (aOR 0.86 95%CI
0.76 to 0.98).
Compared with mothers born in Australia, odds
of very preterm birth were higher among Eritrean
women (aOR 1.96, 95%CI 1.08 to 3.58), Sudanese
women (aOR 1.78, 95%CI 1.26 to 2.53) and
Ethiopian women (aOR 1.70 95%CI 1.16 to 2.50)
and odds of preterm birth were lower among
Somali women (aOR 0.70 95%CI 0.56 to 0.88).
African American ethnicity was associated with
an increased risk of PTB when compared with
Caucasian (range of aORs 0.6 to 2.8, pooled OR
2.0; 95%CI 1.8 to 2.2). For Asian ethnicity, there
was no significant association (range of aORs 0.6
to 2.3). For Hispanic ethnicity, there also was no
significant association (range of aORs 0.7 to 1.5).

Comments

Environmental factors
Season and temperature
Study ref

LoE

(Beltran et al

N

Aim/ methods

Findings

19 studies

Aim: to review available evidence on the relationships
between seasonality or meteorology and three major
pregnancy outcomes: the hypertensive disorders of
pregnancy (including preeclampsia, eclampsia and
gestational hypertension), gestational length and birth
weight.

Patterns of decreased gestational lengths have
been observed for births in winter, as well as
summer months. Most analytical studies also
report decreases in gestational lengths
associated with heat.

8 studies

Aim: to examine the evidence in relation to preterm birth
and high environmental temperature.

The weight of evidence supported an
association between high environmental
temperature and preterm birth. However, the
degree of association varied considerably, and
it is not clear what factors influence this
relationship. Differing definitions of preterm birth
may also add to lack of clarity.

2013)

(Carolan-Olah
& Frankowska
2014)

I

Methods: electronic health databases such as: SCOPUS,
MEDLINE, CINAHL, EMBASE and Maternity and Infant Care
were searched for research articles, that examined
preterm birth and high environmental temperature.
Further searches were based on the reference lists of
located articles. Critical Appraisal Skills Programme (CASP)
guidelines were used to appraise study quality. Findings:

24

Rates of preterm birth appear to be linked to
high environmental temperature, and more
especially heat stress, which may be
experienced during extreme heat or following a
sudden rise in temperature.

Comments

No metaanalysis
conducted

Exposure to passive smoke
Study ref
(Cui et al 2016)

LoE

N
24 studies
5,607
women

Aim/ methods

Findings

Aim: to evaluate the relationship between passive
maternal smoking and preterm birth.

Overall, the SORs of preterm birth for women
who were ever exposed to passive smoking
versus women who had never been exposed to
passive smoking at any place and at home
were 1.20 (95%CI 1.07 to 1.34) and 1.16 (95%CI
1.04 to 1.30), respectively.

Methods: We identified relevant studies by searching
PubMed, EMBASE, and ISI Web of Science databases. We
used random-effects models to estimate summary odds
ratios (SORs) and 95% confidence intervals (CIs) for
aforementioned association.
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The associations between passive maternal
smoking and preterm birth were statistically
significant for studies conducted in Asia (SOR
1.26, 95%CI 1.05 to 1.52), for studies including
more than 100 preterm births (SOR 1.22, 95%CI
1.05 to 1.41), and for studies adjusted for
maternal age (SOR 1.27, 95%CI 1.09 to 1.47),
socioeconomic status and/or education (SOR
1.28, 95%CI 1.10 to 1.49), body mass index (SOR
1.33, 95%CI 1.04 to 1.71) and parity (SOR 1.27,
95%CI 1.13 to 1.43).

Comments

Exposure to fine particulate matter
(Sun et al 2015)

I

18 studies

Aim: to quantitatively summarize the association between
maternal fine particulate matter (PM2.5) exposure and
preterm birth and to further explore the sources of
heterogeneity in findings on this association.
Methods: We searched for all studies published before
December 2014 on the association between PM2.5
exposure during pregnancy and preterm birth in the
MEDLINE, PUBMED and Embase databases as well as the
China Biological Medicine and Wanfang databases. A
pooled OR for preterm birth in association with each 10
mug/m(3) increase in PM2.5 exposure was calculated by
a random-effects model (for studies with significant
heterogeneity) or a fixed-effects model (for studies without
significant heterogeneity).
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The pooled OR for PM2.5 exposure (per 10
mug/m(3) increment) during the entire
pregnancy on preterm birth was 1.13 (95%CI 1.03
to 1.24) in 13 studies with significant
heterogeneity (Q=80.51, p<0.001). The pooled
ORs of PM2.5 exposure in the first, second and
third trimester were 1.08 (95%CI 0.92 to 1.26), 1.09
(95%CI 0.82 to 1.44) and 1.08 (95%CI 0.99 to
1.17), respectively. The corresponding metaestimates of PM2.5 effects in studies assessing
PM2.5 exposure at individual, semi-individual
and regional level were 1.11 (95%CI 0.89 to 1.37),
1.14 (95%CI 0.97 to 1.35) and 1.07 (95%CI 0.94 to
1.23). In addition, significant meta-estimates of
PM2.5 exposures were found in retrospective
studies (OR 1.10, 95%CI 1.01 to 1.21), prospective
studies (OR 1.42, 95%CI 1.08 to 1.85), and studies
conducted in the USA (OR 1.16, 95%CI 1.05 to
1.29).

Significant
heterogeneity
was found
between
studies

Emotional well-being and mental health
Study ref
(Chatzi et al
2013)

LoE

N

Cohort
study

580

Aim/ methods

Findings

Comments

Aim: to investigate the impact of maternal personality
traits on adverse birth outcomes such as preterm birth,
and fetal growth restriction in the mother-child cohort
study (RHEA Study) in Crete, Greece 2007-2009.

No association was found with preterm birth

Women with
clinically
diagnosed
mental
illnesses, and
those with
conditions
known to
increase risk
for preterm
birth were
excluded

Eight studies (n=14,630) demonstrated a pooled
OR of 1.22 (95%CI 0.84 to 1.76) for preterm birth
in women with low social support compared
with high social support. Among women with
high stress levels, two studies (n=6,374) yielded a
pooled OR of 1.52 (95%CI 1.18, to 1.97). The
results of six studies could not be pooled due to
incompatibility of outcome measures.

There is no
clear
evidence for
a direct
association
between
social support
and preterm
birth. Social
support,
however, may
provide a
buffering
mechanism
between stress
and preterm
birth.

Methods: Women participating in "Rhea" cohort study
completed the Eysenck Personality Questionnaire-Revised
(EPQ-R) at 28-32 weeks of gestation. Information on
anthropometric measures at birth was obtained from the
hospital delivery logs and medical records. Fetal growth
restriction was based on a customized model, and
multivariate logistic regression models were used adjusting
for confounders.
(Hetherington
et al 2015)

I

16 studies

Aim: to determine if low levels of social support are
associated with an increased risk for preterm birth.
Methods: Six databases were searched for randomised
control trials and cohort studies regarding social support
and preterm birth with no limits set on date or language.
Inclusion criteria included the use of a validated
instrument to measure social support, and studies
conducted in high-income or high-middle-income
countries.
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Study ref
(Shapiro et al

LoE
I

N
107 studies

2013)

Aim/ methods

Findings

Aim: to assess the published evidence concerning the
association between psychosocial stress (PSP) and PTB,
highlighting established and hypothesized physiological
pathways mediating this association.

The association of PSP with PTB varied with the
dimensions and timing of PSP. Stronger
associations were generally found in early
pregnancy, and most studies demonstrating
positive results found moderate effect sizes (RR
1.2 to 2.1). Subjective perception of stress and
pregnancy-related anxiety appeared to be the
stress measures most closely associated with PTB.

Method: The PubMed and Web of Science databases
were searched using the keywords 'psychosocial stress',
'pregnancy', 'pregnancy stress', 'preterm', 'preterm birth',
'gestational age', 'anxiety', and 'social support'.
(Jarde et al
2016)

I

23 studies
25,663
women

Aim: To understand the effect of untreated depression on
neonatal outcomes.
Methods: Searches of MEDLINE, EMBASE, PsycINFO,
Cumulative Index to Nursing and Allied Health, Cochrane
Central Register of Controlled Trials, and Web of Science
were conducted. Randomised and non-randomised
studies examining neonatal outcomes in women with
depression receiving neither pharmacological nor nonpharmacological treatment compared with women
without depression were included. Data were pooled
data using random-effects meta-analyses, heterogeneity
quantified using the I2 statistic and explored with
subgroup analyses by type of assessment of depression,
severity, reported conflicts of interest, and study quality.
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Untreated depression was associated with
significantly increased risks of preterm birth (OR
1.56; 95%CI 1.25 to 1.94; 14 studies), with a trend
toward higher risks for exposure to more severe
depression.
While the odds of preterm birth almost doubled
in studies reporting conflicts of interest (ie with
pharmaceutical industry support) (OR, 2.50;
95%CI, 1.70-3.67; 5 studies; I2, 0%), studies not
reporting such conflicts showed more moderate
results (OR, 1.34; 95%CI, 1.08-1.66; 9 studies; I2,
30%).

Comments

Study ref
(Staneva et al

LoE
I

N
39 studies

2015)

Aim/ methods

Findings

Aim: to outline the evidence on the risk of preterm
associated with antenatal depression, anxiety, and stress.

Depression — in studies with a low risk of bias OR
ranged from 1.13 to 3.93 with narrow confidence
intervals. One study found no clear link between
major depressive episode and PTB but a
significant increase in risk for PTB with
antidepressant use (OR = 2.1 [95%CI 1.0–4.6]).

Methods: Four electronic database searches were
conducted to identify quantitative population-based,
multi-centre, cohort studies and randomised-controlled
trial studies focusing on the association between
antenatal depression, anxiety, and stress, and preterm
birth published in English between 1980 and 2013.

Anxiety — three of four studies found a
significant association, with OR ranging from 1.48
to 2.73.
Perceived stress — five studies consistently
demonstrated a statistically significant
relationship. Of the three studies with low risk of
bias two demonstrated increased risk from OR
1.14 to RR 1.75.

{Ding, 2014
#1375}

I

(Rose et al

I

2016)

12 studies
17,304
women

25 studies

To investigate the association between maternal anxiety
and preterm birth(PTB)and/or low birthweight(LBW).
Literature was searched until June 2013. Only prospective
cohort studies that reported data on maternal anxiety
during pregnancy with PTB and/or LBW were included.
Pooled relative risks (RRs) with 95% confidence intervals
(CIs) were calculated using fixed or random effects
models depending on the size of heterogeneity.

Maternal anxiety during pregnancy was
associated with significant increased risk of PTB
(pooled RR 1.50, 95%CI 1.33 to 1.70).

Aim: to provide a summary of the published evidence of
the relationship between prenatal maternal anxiety and
PTB while examining methodological and statistical
sources of heterogeneity.

The odds ratio for prenatal maternal anxiety was
1.70 (95%CI 1.33 to 2.18) for PTB and 1.67 (95%CI
1.35 to 2.07) for spontaneous PTB comparing
higher levels of anxiety to lower levels.

Methods. Published studies from MEDLINE, CINAHL,
PsycINFO, and EMBASE, until June 2015, were extracted
and reviewed.
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Comments

Exposure to antidepressants during pregnancy
Study ref
(Eke et al 2016)

LoE
I

N
8 studies
93,982
exposed
women
1,143,687
control

(Huybrechts et
al 2014)

I

41 studies

Aim/ methods

Findings

Aim: To evaluate the risk of preterm birth (PTB) in cases of
exposure to SSRIs during pregnancy.

After adjusting for confounders, the incidence of
PTB was significantly higher in the group of
women treated with SSRIs compared with
controls (ie both women with depression but
without SSRI exposure and women without
depression) (adjusted OR 1.24, 95%CI 1.09 to
1.41). In the subgroup analysis of studies in which
controls were defined as women with depression
but without SSRI exposure during pregnancy, an
increased risk of PTB (6.8 versus 5.8%; OR 1.17,
95%CI 1.10 to 1.25) in the SSRI group was found
compared with controls (ie depressed women
treated with psychotherapy alone).

Methods: Electronic databases (MEDLINE, Scopus,
ClinicalTrials.gov, the PROSPERO International Prospective
Register of Systematic Reviews, EMBASE and the
Cochrane Central Register of Controlled Trials) were
searched from their inception until May 2015. Studies
evaluating the effect of SSRIs exposure in utero and
pregnancy outcomes were included if they had a
comparison group of unexposed pregnant women. The
primary outcome was the incidence of PTB <37 weeks.
Subgroup analysis of studies in which controls were
defined as women with depression but without SSRI
exposure during pregnancy were planned.
Aim: to systematically review the literature to determine
the strength of the available evidence relating to a
possible association between antidepressant use during
pregnancy and preterm birth.
Methods: We conducted a computerized search in
PUBMED, MEDLINE and PsycINFO through September 2012,
supplemented with a manual search of reference lists, to
identify original published research on preterm birth rates
in women taking antidepressants during pregnancy. Data
were independently extracted by two reviewers, and
absolute and relative risks abstracted or calculated.
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Pooled adjusted odds ratios (95% CI) were 1.53
(1.40 to 1.66) for antidepressant use at any time
and 1.96 (1.62 to 2.38) for 3rd trimester use.
Controlling for a diagnosis of depression did not
eliminate the effect.
There was no increased risk [1.16 (0.92-1.45)] in
studies that identified patients based on 1st
trimester exposure. Sensitivity analyses
demonstrated unmeasured confounding would
have to be strong to account for the observed
association.

Comments

Study ref
(Huang et al
2014a)

LoE
I

N
28 studies

Aim/ methods

Findings

Comments

Aim: To examine the relationship between antidepressant
use in pregnancy and low birth weight (LBW) and preterm
birth (PTB).

Using random-effects models, antidepressant
use in pregnancy was significantly associated
with PTB (RR 1.69, 95%CI 1.52 to 1.88).

Methods: We searched English and non-English language
articles via PubMed, CINAHL and PsychINFO (from their
start dates through December 1st, 2012). Published studies
were considered eligible if they examined exposure to
antidepressant medication use during pregnancy and
reported data on at least one birth outcome of interest:
PTB (<37 weeks gestation) or LBW (<2500 g).

There was a significant association between
antidepressant exposure and PTB for different
types of control status used (depressed [RR 2.85,
95%CI 2.00 to 4.07], mixed [RR 1.55 95%CI 1.40 to
1.73) or non-depressed [RR 1.84, 95%CI 1.50 to
2.27]).

Studies varied
widely in
design,
populations,
control groups
and methods.
There was a
high level of
heterogeneity
as measured
by I2 statistics
for both
outcomes
examined.
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The relationship between antidepressant
exposure in pregnancy and adverse birth
outcomes did not differ significantly when taking
into account drug type (SSRI vs other or mixed)
or study design (prospective vs retrospective).

Lifestyle factors
Exercise
Study ref
(Di Mascio et al

LoE
I

2016)

N
2,059
women

Aim/ methods

Findings

Aim: to evaluate the effects of exercise during pregnancy
on the risk of preterm birth.

Of the women included in the meta-analysis,
1,022 (49.6%) were randomized to the exercise
group and 1,037 (50.4%) to the control group.
Aerobic exercise lasted about 35-90 minutes 3-4
times per week. Women who were randomized
to aerobic exercise had a similar incidence of
preterm birth of <37 weeks (4.5% vs 4.4%; RR 1.01,
95%CI 0.68 to 1.50) and a similar mean
gestational age at delivery (mean difference,
0.05 week, 95%CI -0.07 to 0.17) compared with
controls.

Methods: MEDLINE, EMBASE, Web of Sciences, Scopus,
ClinicalTrial.gov, OVID, and Cochrane Library were
searched from the inception of each database to
April 2016. Selection criteria included only randomized
clinical trials of pregnant women randomized before 23
weeks to an aerobic exercise regimen or not. Types of
participants included women of normal weight with
uncomplicated, singleton pregnancies without any
obstetric contraindication to physical activity. The
summary measures were reported as relative risk or as
mean difference with 95% confidence intervals. The
primary outcome was the incidence of preterm birth <37
weeks.
{MagroMalosso, 2016
#1374}

I

9 trials
1,502
women

Aim: to evaluate the effect of exercise on the risk of PTB in
overweight or obese pregnant women.
Methods: MEDLINE, EMBASE, Web of Sciences, Scopus,
ClinicalTrial.gov, OVID and Cochrane Library were
searched from their inception to November 2016. This
meta-analysis included only RCTs of pregnant women
assigned before 25 weeks to an aerobic exercise regimen
or not. Types of participants included overweight or obese
(mean body mass index ≥25 kg/m2) women with singleton
pregnancies without any contraindication to physical
activity. The summary measures were reported as relative
risk (RR) or as mean difference (MD) with 95% confidence
intervals (CI). The primary outcome was the incidence of
PTB <37weeks.
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Overweight and obese women who were
randomised in early pregnancy to aerobic
exercise for about 30–60 minutes 3–7 times per
week had a lower percentage of PTB <37weeks
(RR 0.62, 95% CI 0.41 to 0.95) compared to
controls.

Comments

Study ref

LoE

N

Aim/ methods

Findings

Aim: To assess the relationship between gestational weight
gain and risk for preterm birth in obese women.

Significant heterogeneity was found between
studies in the pooled analysis. Results for
indicated preterm birth in obese women with
gestational weight gain above the IOM
recommendations showed increased risk
(adjusted OR 1.54; 95% CI 1.09-2.16).

Gestational weight gain
(Faucher et al

I

2016)

4 studies
10,171
women

Methods: Four electronic databases were searched from
18 February through to 28 April 2015. Primary research
reporting preterm birth as an outcome in obese women
and gestational weight gain as a variable that could be
compared to the 2009 Institute of Medicine (IOM)
recommendations was included. Two reviewers
independently assessed trials for inclusion. The Newcastle
Ottawa Scale was used to assess study bias.

Vitamin D status
(Qin et al 2016)

I

10 studies
10,098
women

Aim: to evaluate the association between vitamin D
deficiency (25[OH]D < 20 ng/mL) during pregnancy and
preterm birth (PTB).
Method: we performed a systematic literature search of
PubMed, MEDLINE and the Cochrane Library through
August 2015 with the following keywords: "vitamin D" or
"cholecalciferol" or "25-hydroxyvitamin D" or "25(OH)D" in
combination with "premature birth" or "preterm birth" or
"PTB" or "preterm delivery" or "PTD" or "prematurity".
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Meta-analysis found that pregnant women with
serum 25 (OH) D levels <50 nmol/L experienced
a significantly increased risk of PTB (OR 1.29,
95%CI 1.16 to 1.45) with low heterogeneity (I2 =
25%, p=0.21). Sensitivity analysis showed that
exclusion of any single study did not materially
alter the overall combined effect. In the
subgroup analyses, heterogeneity was obvious
in prospective cohort studies (I2 = 60%, p=0.06).

Comments

Study ref

LoE

N

Aim/ methods

Findings

Aim: to examine the prevalence of maternal multivitamin
use and associations with preterm birth (< 37 weeks
gestation) in the United States. We additionally examined
whether associations differed by race/ethnicity.

In the month prior to pregnancy, multivitamin
use >4 times/week continued to remain low
(36.8 %). In the last 3 months of pregnancy, 79.6
% of women reported using multivitamins >4
times/week. Adjusting for confounders,
multivitamin use 1-3 times/week or >4
times/week prior to pregnancy was not
associated with preterm birth overall. Though
there was no evidence of dose response, any
multivitamin use in the last 3 months of
pregnancy was associated with a significant
reduction in preterm birth among non-Hispanic
black women.

Multivitamin use
(Johnston et al

III-2

62,443

2016)

Methods: Using the Pregnancy Risk Assessment Monitoring
System, we analyzed 2009-2010 data among women
aged > 18 years with a singleton live birth who completed
questions on multivitamin use 1 month prior to pregnancy
(24 states; n=57,348) or in the last 3 months of pregnancy
(3 states, n=5,095).

Influenza vaccination during pregnancy
(Fell et al 2015)

I

19 studies

Aim: To review comparative studies evaluating fetal death
or preterm birth associated with influenza vaccination
during pregnancy.
Methods: We searched bibliographic databases from
inception to April 2014. Experimental or observational
studies assessing the relationship between influenza
vaccination during pregnancy and fetal death or preterm
birth were included. Two reviewers independently
abstracted data from studies meeting the inclusion
criteria.
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Meta-analyses were not considered appropriate
because of high clinical and statistical
heterogeneity. Among 19 studies of preterm
birth, there was no strong evidence suggesting
any increased risk, and meta-regression did not
explain the moderate between-study
heterogeneity (I(2) = 57%).

Comments

Study ref

LoE

N

Aim/ methods

Findings

Comments

Aim: to review and summarize the pre-existing evidence
on the effect of shift work or long working hours on the risk
of preterm birth (PTB).

No clear or statistically significant relationship
between shift work and PTB was found. The
summary estimate OR for performing shift work
during pregnancy and the risk of PTB were 1.04
(95% CI 0.90-1.20). For long working hours during
pregnancy, the summary estimate OR was 1.25
(95% CI 1.01-1.54), indicating a marginally
statistically significant relationship but an only
slightly elevated risk.

Due to the
lack of highquality studies,
a firm
conclusion
about an
association
cannot be
stated.

Aim/ methods

Findings

Comments

Aim: To investigate the association between dilatation
and curettage (D&C) with preterm birth

In women with a history of D&C compared with
those with no such history, the OR for preterm
birth was 1.29 (95% CI 1.17 to 1.42), while for very
preterm birth the ORs were 1.69 (95% CI 1.20 to
2.38) for <32 weeks and 1.68 (95% CI 1.47 to 1.92)
for <28 weeks. The risk remained increased when
the control group was limited to women with a
medically managed miscarriage or induced
abortion (OR 1.19, 95%CI 1.10 to 1.28). For
women with a history of multiple D&Cs
compared with those with no D&C, the OR for
preterm birth was 1.74 (95%CI 1.10 to 2.76). For
spontaneous preterm birth, the OR was 1.44
(95%CI 1.22 to 1.69) for a history of D&C
compared with no such history.

Shift work
(van Melick et

I

16 studies

al 2014)

Methods: We conducted a systematic search in MEDLINE
and EMBASE (1990-2013) for observational and
intervention studies with original data. We only included
articles that met our specific criteria for language,
exposure, outcome, data collection and original data
that were of at least of moderate quality. The data of the
included studies were pooled. RESULTS:

History of gynaecological procedures
Treatment for cervical dysplasia
Study ref
(Lemmers et al
2016)

LoE
I

N
21 studies
1,853,017
women

Methods: In the absence of randomized data, we
conducted a systematic review and meta-analysis of
cohort and case-control studies. We searched OVID
MEDLINE and OVID EMBASE form inception until 21 May
2014. We selected cohort and case-control studies
comparing subsequent preterm birth in women who had
a D&C for first trimester miscarriage or termination of
pregnancy and a control group of women without a
history of D&C.

35

Study ref

LoE

N

(Conner et al

19 studies

2014)

6,589 LEEP
1,415,015
no LEEP

Aim/ methods

Findings

Aim: To assess whether loop electrosurgical excision
procedure (LEEP) increases the risk for preterm birth before
37 weeks of gestation and clarify whether the increased
risk for preterm birth is attributable to the procedure itself
or to risk factors associated with cervical dysplasia.

Overall, LEEP was associated with an increased
risk of preterm birth compared to women with
no history of cervical dysplasia (pooled RR 1.61,
95%CI 1.35 to 1.92). However, no increased risk
was found when women with a history of LEEP
were compared with women with a history
cervical dysplasia but no cervical excision
(pooled RR 1.08, 95%CI 0.88 to 1.33).

Methods: Two authors performed a search of the relevant
data through February 2013 using PubMed, Embase,
Scopus, CENTRAL, and ClinicalTrials.gov. We included
observational studies that compared rates of preterm birth
in women with prior LEEP with women with no history of
cervical excision.
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Common risk factors for both preterm birth and
dysplasia likely explain findings of association
between LEEP and preterm birth, but LEEP itself
may not be an independent risk factor for
preterm birth.

Comments

Study ref
(Danhof et al
2015)

LoE

N
20 studies

Aim/ methods

Findings

Aim: to assess the risk for PTB in women with treated and
untreated cervical intraepithelial neoplasia (CIN).

Compared to women with untreated CIN,
women treated for CIN before or during
pregnancy, had overall a significantly higher risk
of PTB<37 weeks (OR 1.7, 95%CI 1.0 to 2.7).

Methods: We performed an electronic literature search in
MEDLINE, Embase and CENTRAL for studies that reported
on pregnancy outcome after treated and untreated CIN.
The methodological quality was scored using the STROBE
combined checklist for observational studies. We
extracted data on PTB<37 weeks, very PTB<32 weeks,
spontaneous PTB<37 weeks, (preterm) premature rupture
of membranes ((P)PROM), perinatal mortality and section
caesarean each before and after treatment for CIN. We
used the Mantel-Haenszel method to estimate
summarizing odds ratios. Our search identified 620 studies,
of which 20 were reporting on pregnancy outcome for a
total of 12,159,293 women. There were 20,832 women who
gave birth after treatment for CIN before pregnancy, 52
women who gave birth after treatment for CIN during
pregnancy, 64,237 women with CIN who gave birth
before treatment, and 8,902,865 women who gave birth
without CIN.
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Compared to women with untreated CIN,
women treated for CIN before pregnancy had
an increased risk of preterm birth (OR 1.4, 95%CI
0.85 to 2.3).
Women treated during pregnancy had a clearly
increased risk for PTB compared to women with
untreated CIN (OR 6.5, 95%CI 1.1 to 37).
In women with cervical surgery compared to
women with untreated CIN, the risks for
spontaneous PTB<37 weeks (OR 0.87, 95% CI 0.54
to 1.4) was not increased.
The increased risk of PTB in women who
underwent cervical surgery for CIN is especially
increased when performed during pregnancy.
When performed before pregnancy the risk of
PTB is increased, although insignificant.

Comments

Study ref

LoE

N

Aim/ methods

Findings

Aim: to evaluate the risk of PTB among women with a
history of uterine evacuation for induced termination of
pregnancy (I-TOP) or spontaneous abortion (SAB).

In the overall population, women with a history
of uterine evacuation for either I-TOP or SAB had
a significantly higher risk of PTB (5.7% vs 5.0%; OR,
1.44, 95%CI 1.09 to 1.90) compared with controls.

History of uterine evacuation
(Saccone et al
2016)

I

36 studies
1,047,683
women

Methods: Electronic databases (MEDLINE, Scopus,
ClinicalTrials.gov, EMBASE, and Sciencedirect) were
searched from their inception until January 2015 with no
limit for language. We included all studies of women with
prior uterine evacuation for either I-TOP or SAB, compared
with a control group without a history of uterine
evacuation, which reported data about the subsequent
pregnancy. The primary outcome was the incidence of
PTB < 37 weeks. Secondary outcomes were incidence of
low birthweight (LBW) and small for gestational age (SGA).
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Women with a prior surgical I-TOP had a
significantly higher risk of PTB (5.4% vs 4.4%; OR
1.52, 95%CI 1.08 to 2.16) compared with controls.
Women with a prior medical I-TOP had a similar
risk of PTB compared with those who did not
have a history of I-TOP (28.2% vs 29.5%; OR 1.50,
95%CI 1.00 to 2.25).
Women with a prior surgical SAB had a higher
risk of PTB compared with those who did not
have a history of SAB (9.4% vs 8.6%; OR 1.19,
95%CI, 1.03 to 1.37).

Comments

Pre-existing conditions
Study ref

LoE

N

Aim/ methods

Findings

Comments

Aim: to evaluate the effect of periodontal treatment
during pregnancy on the risk of preterm birth and to
explore the heterogeneity between studies.

Pooled estimates showed no significant
reduction of preterm birth with periodontal
treatment (RR: 0.89; 95% CI: 0.73 to 1.08).
However, the substantial heterogeneity among
studies (I2 = 52%) could be explained either by
the risk of bias, the level of income, or by the use
of chlorhexidine mouthwashes as a
cointervention.

There is an
important
heterogeneity
between
randomized
trials that
evaluated the
effect of
periodontal
treatment on
the risk of
preterm birth.
Chlorhexidine
mouthwash as
a preventive
agent should
be further
evaluated.

Treatment for periodontal disease
12 RCTs

(Boutin et al
2013)

Methods: A systematic review and meta-analysis of
randomized controlled trials were performed. Studies in
which women were randomized for periodontal treatment
versus no treatment were included. Pooled risk ratios (RRs)
with their 95% confidence intervals (CIs) were calculated
using random-effect models. A sensitivity analysis was
performed.

Daily use of chlorhexidine mouthwash was
associated with a reduction of preterm birth (RR:
0.69; 95% CI 0.50 to 0.95), with moderate
heterogeneity among the five studies included
(I2 = 43%).

Infection with hepatitis B, C or human papilloma virus
(Huang et al
2015)

I

9 studies
4,186,698
participant
s
5,218 HCV
infection
cases

Aim: to investigate the association between hepatitis C
(HCV) infection and PTB.
Methods: The electronic database was searched until 1
September 2014. Relevant studies were included for
further evaluation. Statistical analysis was performed using
revmen 5.3 and stata 10.0.
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A significant association between HCV infection
and PTB was observed (OR 1.62, 95%CI 1.48 to
1.76, P < 0.001, fixed-effects model). Stratification
according to maternal smoking/alcohol abuse,
maternal drug abuse or coinfected with HBV
and/or HIV matched groups still demonstrated
that women with HCV infection had a high risk
for PTB.

Study ref
(Huang et al

LoE
I

2014b)

(Huang et al

N
10 studies
6,781
women

I

8 studies

2014c)

Aim/ methods

Findings

Aim: to ascertain the relationship between chronic
hepatitis B (CHB) infection and preterm labor.

Based on a random-effects meta-analysis, no
association between CHB infection and preterm
labor was identified (OR 1.12, 95%CI 0.94 to 1.33).

Methods: The PubMed and Embase databases were
searched up to May 1st, 2014, for relevant observational
studies. Data were extracted and analyzed
independently by two authors. The meta-analysis was
performed using Stata version 10.0 software.
Aim: to investigate the association between human
papillomavirus (HPV) infection and PTB.
Methods: The electronic database was searched until July
1, 2014. Relevant studies reporting the association
between HPV infection and the risk of PTB were included
and for further evaluation. Statistical analysis was
performed using Revmen 5.3 and Stata 10.0. Six
observational cohort studies and 2 case-control studies
were included.

A significant association between HPV infection
and PTB was observed (OR 2.12, 95%CI 1.51 to
2.98, P<0.001, random effect model).
Stratification according to diagnostic methods
indicated that both positive HPV DNA status and
abnormal cervical cytology were associated
with increased risk of PTB. Moreover, our data
suggested a higher risk of PTB in Caucasian HPVinfected population, while no significant
association was observed in the Asian
population. Although the causality remains
unclear, HPV infection might increase the risk of
PTB.

Thyroid dysfunction
(Sheehan et al
2015)

I

15 studies
2,532,704
women

Aim: to review the literature regarding thyroid disease
including subclinical and overt hypothyroidism,
hyperthyroidism, and isolated hypothyroxinemia and the
specific outcome of preterm birth.
Methods: A search of PubMed and Embase databases
was performed in May 2015. A fixed-effects model was
used to calculate the overall combined odds ratio (OR)
with its corresponding 95% confidence interval (95% CI) to
evaluate the relationship between thyroid disease and
preterm delivery.

40

The combined OR for preterm delivery for
pregnant women with overt hypothyroidism
compared with the reference group was 1.19
(95%CI 1.12 to 1.26; P < .00001). There was also a
significant risk of preterm birth in women with
hyperthyroidism (OR, 1.24 [95%, CI 1.17-1.31]; P <
.00001). Subclinical hypothyroidism and isolated
hypothyroxinemia showed no significant
increase in OR. Sensitivity analysis made no
change to these results.

Comments

Q4

What advice should be provided to women who are at risk of developing pre-term labour?

See Question 3; advice to women is based on the evidence on modifiable risk and protective factors.
1.2

Excluded studies for prevalence, risk factors and advice for women

Study

Reason for exclusion

Boots, A., et al. (2014) The short-term prediction of preterm birth: a systematic review and diagnostic meta-analysis
(Provisional abstract). 210, 54.e51-54.e10

Does not answer research
question

Garn, J. V., et al. (2015). "International comparison of common risk factors of preterm birth between the U.S. and Canada,
Using PRAMS and MES (2005-2006)." Maternal and Child Health Journal 19(4): 811-818.

Does not answer research
question

Gresham, E., et al. (2015). "Agreement between self-reported perinatal outcomes and administrative data in New South
Wales, Australia." BMC Pregnancy & Childbirth 15: 161.

Does not answer research
question

Gulamani, S. S., et al. (2013). "A review of postpartum depression, preterm birth, and culture." Journal of Perinatal & Neonatal
Nursing 27(1): 52-59; quiz 60.

Does not answer research
question

Henry, A., et al. (2015). "Pregnancy outcomes before and after institution of a specialised twins clinic: A retrospective cohort
study." BMC Pregnancy and Childbirth 15(1)

Not specific to target
population

Hunt, J.I. (2016) "Untreated maternal depression increases risk for preterm birth: Meta-analysis." Brown University Child &
Adolescent Psychopharmacology Update 18(7): 1-3.

Summary of (Jarde et al 2016)

Mendz, G. L., et al. (2013). "Bacterial aetiological agents of intra-amniotic infections and preterm birth in pregnant women."
Frontiers in Cellular & Infection Microbiology 3: 58.

Does not answer research
question

Mesfin, Y. M., et al. (2016). "Is protease inhibitors based antiretroviral therapy during pregnancy associated with an increased
risk of preterm birth? Systematic review and a meta-analysis." Reproductive Health 13: 30.

Not specific to target
population

Oliver, R. S. and R. F. Lamont (2013). "Infection and antibiotics in the aetiology, prediction and prevention of preterm birth."
Journal of Obstetrics & Gynaecology 33(8): 768-775.

Narrative review

Polettini, J., et al. (2015). "Aging of intrauterine tissues in spontaneous preterm birth and preterm premature rupture of the
membranes: A systematic review of the literature." Placenta 36(9): 969-973.

Does not answer research
question

Premji, S. (2014). "Perinatal distress in women in low- and middle-income countries: allostatic load as a framework to examine
the effect of perinatal distress on preterm birth and infant health." Maternal & Child Health Journal 18(10): 2393-2407.

Does not answer research
question

Raglan, G. B., et al. (2016). "Racial and ethnic disparities in preterm birth among American Indian and Alaska Native
women." Maternal and Child Health Journal 20(1): 16-24.

Not specific to target
population
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2

Screening and prevention

2.1

Evidence summary

Results of the previous review
No questions concerning screening (cervical length) or prevention were asked in the previous review.
Results of the current review
Cervical length measurement
Systematic reviews of randomised controlled trials found:
•

among women with threatened preterm labour, those with a known cervical length (CL) had a
significantly lower rate of preterm birth <37 weeks (22.1 vs 34.5%; RR 0.64; 95%CI 0.44 to 0.94) and a later
gestational age at birth (MD 0.64; 95%CI 0.03 to 1.25 weeks; MD, 4.48; 95% CI 1.18 to 8.98 days) (Berghella et
al 2016)

•

no difference in incidence of maternal and neonatal infection among women with preterm premature
rupture of the membranes who did or did not undergo transvaginal ultrasound of CL screening (Berghella et
al 2013).

Systematic reviews of observational studies were heterogeneous in terms of population and cut-off thresholds
used but suggest that preterm birth is better predicted at 14 to 20 weeks rather than later using a shorter
cervical length as the cut-off threshold.
Preterm birth

Population

Cut-off

Timing

Positive likelihood ratio
(95%CI)

Reference

<34 wk

Asymptomatic

<15 mm

14–20 wk

142.86 (3.58 to 5709.07)

(Honest et al 2012)

Asymptomatic

<20 mm

14–20 wk

35.36 (4.32 to 289.68)

Asymptomatic

<25 mm

14–20 wk

13.38 (6.90 to 25.96)

Asymptomatic

<30 mm

14–20 wk

2.48 (1.19 to 5.19)

Asymptomatic

<20 mm

20–24 wk

7.64 (5.21 to 11.20)

Asymptomatic

<22 mm

20–24 wk

4.51 (1.16 to 17.64)

Asymptomatic

<25 mm

20–24 wk

4.68 (3.64 to 6.03)

Asymptomatic

<30 mm

20–24 wk

2.28 (1.91 to 2.71)

Mixed risk

≤20 mm

—

12.4

(Domin et al 2010)

High-risk

<25 mm

<20 wk

4.31 (3.08 to 6.01)

(Crane & Hutchens

High-risk

<25 mm

20–24 wk

2.78 (2.22 to 3.49(

High risk

<25 mm

>24 wk

4.01 (2.53 to 6.34)

Mixed risk

≤25 mm

—

6.30

(Domin et al 2010)

High risk

Shortening
over time

—

2.0 (1.6 to 2.6)

(Conde-Agudelo &

Asymptomatic

<32.5 mm

20–24 wk

3.99 (2.84 to 5.62)

(Honest et al 2012)

High-risk

Shortening
over time

—

3.3 (2.2 to 5.0)

(Conde-Agudelo &

—

4.1 (2.8 to 6.0)

<35 wk

<37 weeks

Low risk

2008)

Romero 2015)
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Romero 2015)

Cost effectiveness of cervical length measurement
Three studies (all conducted in the United States) analysed the cost-effectiveness of cervical length screening
and found:
•

universal transvaginal cervical length screening and treatment with vaginal progesterone was more costeffective than targeted screening plus progesterone treatment, risk-based treatment with 17 αhydroxyprogesterone Caproate without screening and no screening or treatment (Cahill et al 2010)

•

universal transvaginal cervical length screening in low-risk women was cost-effective but not cost saving
and is no longer cost-effective when incidence of cervical length 20 mm is <0.31% (Werner et al 2015)

•

transvaginal ultrasound was more cost-effective than transabdominal ultrasound (Miller & Grobman 2013).

Preventive strategies
Studies identified for this question were limited to systematic reviews that evaluated holistic models of care
and their effect on preterm birth.
A significant effect in reducing risk of preterm birth was found among women receiving midwifery-led care
compared to other models of care for childbearing women and their infants (average RR 0.76, 95%CI 0.64 to
0.91; n=13,238; 8 studies; high quality) (Sandall et al 2016)
Rates of preterm birth were not significantly different among:
•

women receiving group antenatal care compared to those receiving standard care (pooled rates 7.9% vs
9.3%, pooled RR 0.87, 95%CI 0.70 to 1.09) (Carter et al 2016)

•

women randomised to specialist preterm birth programs compared to those receiving standard care
(RR 0.92, 95%CI 0.76 to 1.12) (Fernandez Turienzo et al 2016)

•

low risk women receiving a reduced number of antenatal visits (eight in high-income countries; fewer than
five in low income countries but with content altered to focus on specific goals) (RR 1.02, 95%CI 0.94 to
1.11; 7 studies, n=53,661, moderate-quality) (Dowswell et al 2015)

•

women receiving additional social support compared to those receiving standard care (RR 0.92, 95%CI
0.83 to 1.01) (Hodnett et al 2010), including adolescent women receiving additional psychosocial
intervention compared to those receiving standard care (Sukhato et al 2015)

•

women receiving telephone support during pregnancy compared to women receiving routine care or
another supportive intervention (RR 0.91, 95%CI 0.77 to 1.08, n=3992) (Lavender et al 2013)

•

women in preterm labour using relaxation techniques compared to those not using relaxation techniques
(RR 0.95; 95%CI 0.57 to 1.59) (Khianman et al 2012).

Advice to EWG
There is insufficient evidence to support recommendations on screening for preterm birth using cervical length
or on holistic approaches to prevention. Suggest incorporating the summary of the evidence into the
narrative.
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Q5

Should cervical length be routinely measured as part of 17–22 week ultrasound assessment?

Study ref

Design

LoE

N

Aim/methods

Results

Comments

(Berghella et

SLR

I

3 RCTs

Aim: to evaluate the effect of
knowledge of the TVS cervical length
(CL) in preventing PTB in singleton
pregnancies presenting with
threatened PTL.

Three trials including a total of 287
singleton gestations with threatened
PTL between 24+0 and 35+6 weeks
were included in the meta-analysis, of
which 145 were randomized to CL
screening with knowledge of results
and 142 to no knowledge of CL.

There is a significant
association between
knowledge of TVS CL and
lower incidence of PTB
and later gestational age
at delivery in symptomatic
singleton gestations with
threatened PTL. Given that
in the meta-analysis we
found a significant 36%
reduction in the primary
outcome, but other
outcomes were mostly
statistically similar, further
study needs to be
undertaken to understand
better whether the
predictive characteristics
of CL screening by TVS
can be translated into
better clinical
management and
therefore better outcomes
and under what
circumstances.

al 2016)

287
women

Methods: We searched the Cochrane
Pregnancy and Childbirth Group’s Trials
Register and the Cochrane
Complementary Medicine Field’s Trials
Register (May 2016) and reference lists
of retrieved studies. Selection criteria
included RCTs of singleton gestations
with threatened PTL randomised to
management based mainly on CL
screening (intervention group), or CL
screening with no knowledge of results
or no CL screening (control group).
Participants included women with
singleton gestations at 23+0 to
36+6weeks with threatened PTL.
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Compared with the control group,
women who were randomized to the
known CL group had a significantly
lower rate of PTB <37 weeks (22.1 vs
34.5%; RR 0.64 (95%CI 0.44 to 0.94); 3
trials; n=287) and a later gestational
age at delivery (MD 0.64 (95%CI 0.03
to 1.25) weeks; MD, 4.48 (95% CI, 1.18–
8.98) days; 3 trials; n=287).
All other outcomes for which there
were available data were similar in
the two groups.

Study ref

Design

LoE

N

Aim/methods

Results

(Berghella et

SLR

I

4 RCTs

Aim: To assess the effectiveness of
antenatal management based on
transvaginal ultrasound of cervical
length (TVU CL) screening for
preventing PTB.

The three trials of singleton gestations
with preterm labour have
subsequently been revaluated by the
same author (Berghella et al 2016).

al 2013)

Methods: We searched the Cochrane
Pregnancy and Childbirth Group's Trials
Register (31 August 2012), reviewed the
reference lists of all articles and
contacted experts in the field for
additional and ongoing trials.
Published and unpublished randomized
controlled trials including pregnant
women between the gestational ages
of 14 to 32 weeks screened with TVU CL
for risk of PTB. This review focuses
exclusively on studies based on
knowledge versus no knowledge of TVU
CL results. Three trials of singleton
pregnancies and one of single
gestations with PPROM were identified.
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The trial of singleton gestations with
PPROM (n=92) evaluated as its
primary outcome safety of TVU CL in
this population, and not its effect on
management. There was no
evidence of a difference in incidence
of maternal and neonatal infections
between the TVU CL and no TVU CL
groups,

Comments

Study ref

Design

LoE

N

Aim/methods

Results

(Conde-

SLR

IV

7 cohort
and crosssectional
studies

Aim: To determine the accuracy of
changes in transvaginal sonographic
cervical length over time in predicting
preterm birth in women with singleton
and twin gestations.

Among women with singleton
gestations, the shortening of CL over
time had low positive likelihood ratios
for preterm birth at <37 in low-risk (4.1;
2.8 to 6.0) and high-risk (3.3; 2.2 to 5.0)
women and at <35 weeks in high-risk
women (2.0; 1.6 to 2.6).

Agudelo &
Romero
2015)

3,374
women

Methods: PubMed, Embase, Cinahl,
Lilacs, and Medion (all from inception
to June 30, 2015), bibliographies,
Google scholar, and conference
proceedings were searched for cohort
or cross-sectional studies reporting on
the predictive accuracy for preterm
birth of changes in cervical length over
time.
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Comments

Study ref

Design

LoE

N

Aim/methods

Results

(Crane &

SLR

IV

14 cohort
studies

Aims: To estimate the ability of cervical
length (CL) measured by transvaginal
ultrasonography (TVU) in asymptomatic
high-risk women to predict
spontaneous preterm birth.

CL measured by TVU predicted
spontaneous preterm birth. The
shorter the CL cut-off the higher the
positive likelihood ratio (LR). The most
common CL cut-off was <25 mm.
Using this cut-off to predict
spontaneous preterm birth at <35
weeks, TVU at <20 weeks had LR+ 4.31
(95%CI 3.08 to 6.01); at 20–24 weeks,
LR+ 2.78 (95%CI 2.22 to 3.49); and at
>24 weeks, LR+ 4.01 (95%CI 2.53 to
6.34).

Hutchens
2008)

Methods: MEDLINE, PubMed, EMBASE
and the Cochrane Library were
searched for articles published in any
language between January 1980 and
July 2006, identifying cohort studies
evaluating transvaginal
ultrasonographic cervical length
measurement in predicting preterm
birth in asymptomatic women who
were considered at increased risk
(because of a history of spontaneous
preterm birth, uterine anomalies or
excisional cervical procedures), with
intact membranes and singleton
gestations. The primary analysis
included all studies meeting the
inclusion criteria. Secondary analyses
were also performed specifically for (1)
women with a history of spontaneous
preterm birth; (2) those who had
undergone an excisional cervical
procedure; and (3) those with uterine
anomalies. Results
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In women with a history of preterm
birth (6 studies; n=663) CL at <20
weeks revealed LR+ 11.30 (95%CI 3.59
to 35.57) and at 20–24 weeks LR+ 2.86
(95%CI 2.12 to 3.87), data on the use
of CL at >24 weeks was limited in this
group (1 study, n=42).
In women who had had excisional
cervical procedures, two studies
presented data on CL (one at <24
weeks and one at >24 weeks), finding
CL at <24 weeks to be predictive of
spontaneous preterm birth at <35
weeks (LR+ = 2.91, 95% CI, 1.69–5.01).
One study (n=64 women) evaluated
cervical length in women with uterine
anomalies, finding it predictive of
spontaneous preterm birth at <35
weeks (LR+ = 8.14, 95% CI, 3.12–21.25).

Comments

Study ref

Design

LoE

N

Aim/methods

Results

(Domin et al

SLR

IV

23
observati
onal
studies

Aim: The advent of effective
interventions to prevent preterm
delivery such as 17
hydroxyprogesterone and cerclage
serve as an impetus to determine
whether routine second trimester
transvaginal cervical length screening
can identify which women would
benefit from these therapies.

Among women of mixed risk, CL
measurement by TVU had a positive
likelihood ratio for predicting preterm
birth at <35 weeks of 6.30 with a cutoff threshold of ≤25 mm and 12.4 with
a threshold of ≤20 mm.

2010)

Methods: A systematic review was
conducted, 957 abstracts were
screened, 234 articles underwent fulltext review, and 23 studies were
included in the final analysis including
26,792 women. Data from relevant
studies were pooled to produce
summary estimates of sensitivity,
specificity, and likelihood ratios using a
random effects model. The ideal
criteria of transvaginal cervical length
measurements to predict preterm
delivery were assessed.
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When stratified on gestational age,
the test was more sensitive (58%)
when performed more than 20 weeks
(compared with 28.2% at <20 weeks),
yet more specific (98.5%) when
performed less than 20 weeks
(compared with 82.0% at >20 weeks).

Comments

Study ref

Design

LoE

N

Aim/methods

Results

Comments

(Honest et al

SLR

IV

321
observati
onal
studies

Aim: To examine the accuracy of tests
to predict preterm birth.

Positive likelihood ratios for predicting
preterm birth at <34 weeks in
asymptomatic women at 14–20
weeks were 142.86 (3.58 to 5709.07)
for CL 15 mm, 35.36 (4.32 to 289.68)
for CL 20 mm, 13.38 (6.90 to 25.96) for
CL 25 mm and 2.48 (1.19 to 5.19) at
CL 30 mm and at 20–24 weeks were
7.64 (5.21 to 11.20) for CL 20 mm, 4.51
(1.16 to 17.64) for CL 22mm, 4.68 (3.64
to 6.03) for CL 25 mm and 2.28 (1.91
to 2.71) for CL 30 mm.

Not clear how many
studies were relevant to CL
and whether there is
overlap with other
systematic reviews.

2012)

Method: A search as conducted of
MEDLINE, EMBASE, the Cochrane
Library, and MEDION databases from
inception to 22 September 2006
inclusive, targeting all tests used in the
prediction of spontaneous preterm
birth.

Positive likelihood ratio for predicting
preterm birth at <37 weeks in
asymptomatic women at 20–24
weeks was 3.99 (2.84 to 5.62) with a
CL of 32.5 mm.
(Barros-Silva
et al 2014)

SLR

Aim: To evaluate if transvaginal
cervical length measurement in the
second-trimester scan is an effective
screening test for preterm delivery.
Methods: We performed a search in
Medline and, for each selected article,
information was extracted regarding
the performance of the test in terms of
sensitivity, specificity, positive, and
negative likelihood ratios, in low-risk,
high-risk, and multiple gestations. We
also evaluated the performance of the
combined test (more than one
sonographic marker).
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A positive relationship was established
between short cervix and preterm
delivery in all articles. The majority of
studies presented high specificity and
positive likelihood ratio, while
sensitivity and negative likelihood
ratio were variable and globally poor.
Better values of accuracy were found
in high-risk and multiple gestations
and, in all studied subgroups, for
preterm delivery at lower gestational
ages.

Don’t have full text; may
be narrative review

Cost-effectiveness
Study ref

Design

LoE

N

Aim/methods

Results

(Cahill et al

Decision
analytic
model

—

—

Aim: To estimate which strategy is the
most cost-effective for prevention of
preterm birth and associated morbidity.

Universal sonographic screening for
cervical length and treatment with
vaginal progesterone was the most
cost-effective strategy and dominant
over three alternatives: cervical
length screening for women at
increased risk for preterm birth and
treatment with vaginal progesterone;
risk-based treatment with 17 α hydroxyprogesterone Caproate (17OHP-C) without screening; no
screening or treatment.

2010)

Methods: We used decision-analytic
and cost-effectiveness analyses to
estimate which of 4 strategies was
superior based on quality-adjusted lifeyears (QALYs), cost in US dollars ($), and
number of preterm births prevented.

Universal screening represented
savings of $1,339 ($8,325 vs. $9,664)
when compared to treatment with
17-OHP-C, and led to a reduction of
95,920 preterm births annually in the
US.
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Comments

Study ref

Design

LoE

(Miller &

Decision
analytic
model

—

Grobman
2013)

N

Aim/methods

Results

Comments

Aim: to identify whether and under
what circumstances transabdominal
ultrasound (TAUS) would be costeffective.

Under baseline assumptions, universal
transvaginal was the dominant
strategy. In comparison to TAUS,
universal transvaginal CL screening
reduced preterm birth by 0.03%,
reduced costs by $1.2 million and
increased quality-adjusted life years
by 70 per 100,000 women. Although
robust to many changes in many
estimates, the model was sensitive to
the cost of a transvaginal ultrasound,
the prevalence of a short cervix and
the test characteristics (ie, sensitivity
and specificity) of a TAUS screening
examination for short CL.

Compared with an initial
TAUS screen, universal
transvaginal ultrasound
was a more cost-effective
strategy under most
assumptions. Optimizing
TAUS testing
characteristics or applying
a transabdominal
screening strategy in lower
risk populations may yield
an initial TAUS to be costeffective.

Methods: we compared an initial TAUS
CL screening approach with universal
transvaginal screening in a
hypothetical cohort of women with a
singleton pregnancy. Cost, probability,
and utility estimates were derived from
the existing literature.
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Study ref

Design

(Werner et al

Decision
model

2015)

LoE

N

Aim/methods

Results

Aim: to reevaluate the costeffectiveness of universal transvaginal
ultrasound (TVU) cervical length (CL)
screening in singleton pregnancies
without prior spontaneous preterm
birth.

For every 100,000 women screened,
universal TVU CL screening costs
$9132 compared to routine care.
Screening results in 215 QALYs gained
and 10 fewer neonatal deaths or
neonates with long-term neurologic
deficits per 100,000 women screened.
Based on the updated data, universal
CL screening in low-risk women
remains a cost-effective strategy
(incremental cost-effectiveness ratio
. $43/QALY), but is not cost saving as
previously estimated. Sensitivity
analyses reveal that when incidence
of TVU CL 20 mm is < 0.31%, universal
TVU CL screening is no longer costeffective. Additionally, when TVU CL
costs > $314, progesterone reduces
preterm delivery risk before 34 weeks
< 19%, or the incidence of a TVU CL
21-24.9 mm is > 6.5%, CL screening is
also no longer cost-effective. Despite
the reduced incidence and efficacy
used in this model, universal TVU CL
continues to be cost-effective when
compared to routine care in
singletons without prior preterm birth.

Methods: We developed a decision
model to assess costs and effects of
universal TVU CL screening at 18-23
weeks’ gestation compared to routine
care for singleton pregnancies without
prior preterm birth. Based on recent
data, the model contains the following
updates: (1) reduced incidence of
CL 20 mm at initial screening
ultrasound (0.83%), (2) vaginal
progesterone supplementation for
women with CL 20 mm, (3) additional
ultrasound(s) for women with CL 21-24.9
mm, and (4) the assumption that
vaginal progesterone reduces the rate
of preterm birth < 34 weeks’ gestation
by 39% if a short CL is diagnosed. The
primary outcome was incremental
cost-effectiveness ratio. We assumed a
willingness to pay of $100,000 per
quality-adjusted life year (QALY)
gained. Additional outcomes included
incidence of offspring with long-term
neurological deficits and neonatal
death. Sensitivity analyses were
performed to assess the robustness of
the results.
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Comments

Q6

What holistic preventative strategies including models of maternity care, reduce the incidence and impact of premature labour and birth?

Group antenatal care compared to standard care
Study ref

Design

LoE

N

Aim/methods

Results

(Carter et al

SLR

IV

11 studies

Aim: To estimate the effect of group
prenatal care on perinatal outcomes
compared with traditional prenatal
care.

The rate of preterm birth was not
significantly different with group care
compared with traditional care
(pooled rates 7.9% vs 9.3%, pooled
RR 0.87, 95%CI 0.70 to 1.09).

2016)

Methods: We searched MEDLINE
through PubMed, EMBASE, Scopus,
Cumulative Index of Nursing and Allied
Health literature, the Cochrane
Database of Systematic Reviews, the
Database of Abstracts of Reviews of
Effects, the Cochrane Central Register
of Controlled Trials, and
ClinicalTrials.gov.

Comments

Midwifery-led care
Study ref

Design

LoE

N

Aim/methods

Results

(Sandall et al

SLR

I

15 trials

Aim: To compare midwife-led
continuity models of care with other
models of care for childbearing women
and their infants.

Women who had midwife-led
continuity models of care were less
likely to experience preterm birth <37
weeks (average RR 0.76, 95%CI 0.64
to 0.91; n=13,238; 8 studies; high
quality) than women who received
other models of care.

2016)

17,674
women

Methods: We searched the Cochrane
Pregnancy and Childbirth Group's Trials
Register (25 January 2016) and
reference lists of retrieved studies. All
published and unpublished trials in
which pregnant women were
randomly allocated to midwife-led
continuity models of care or other
models of care during pregnancy and
birth were included.
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Comments

Specialised antenatal clinics for women at risk
Study ref

Design

LoE

N

Aim/methods

Results

(Fernandez

SLR

I

15 RCTs

Aim: to analyse the effectiveness of
integrative packages of antenatal care
or models of care as a means of
reducing PTB rates in all pregnant
women.

The risk of preterm birth was not
significantly reduced in women
randomised to specialist preterm birth
programmes (RR 0.92, 95%CI 0.76 to
1.12).

Turienzo et al
2016)

Comments

Methods: Systematic search of seven
electronic databases and reference
lists of retrieved studies from inceptionJuly 2014. Systematic review and metaanalysis of trials of alternative antenatal
care models (specialist PTB
programmes and midwife-led
continuity models of care) versus
standard care.

Reduced visits versus standard care
Study ref
(Dowswell et
al 2015)

Design

LoE

N

Aim/methods

Results

7 RCTs

Aim: To compare the effects of
antenatal care programmes with
reduced visits for low-risk women with
standard care.

In high-income countries, the number
of visits was reduced to 8; in lowincome countries many women in the
reduced visits group had fewer than 5
visits but content was altered so as to
focus on specific goals.

Methods: We searched the Cochrane
Pregnancy and Childbirth Group's Trials
Register (23 March 2015), reference lists
of articles and contacted researchers
in the field. Randomised trials
comparing a reduced number of
antenatal visits, with or without goaloriented care, versus standard care
were included.
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There was no clear difference
between groups for preterm birth (RR
1.02, 95%CI 0.94 to 1.11; 7 studies,
n=53,661, moderate-quality).

Comments

Social support
Study ref

Design

LoE

N

Aim/methods

Results

(Hodnett et al

SLR

I

17 trials

Aim: to assess effects of programs
offering additional social support
compared with routine care, for
pregnant women believed at high risk
for giving birth to babies that are either
preterm or weigh less than 2500 gm, or
both, at birth.

Social support interventions for at-risk
pregnant women have not been
associated with reductions in the
numbers of preterm babies (11 trials;
n=10,429; RR 0.92, 95%CI 0.83 to 1.01)

2010)

12,264
women

Methods: We searched the Cochrane
Pregnancy and Childbirth Group's Trials
Register (January 2010). Randomized
trials of additional support during at-risk
pregnancy by either a professional
(social worker, midwife, or nurse) or
specially trained lay person, compared
to routine care. We defined additional
support as some form of emotional
support (e.g. counseling, reassurance,
sympathetic listening) and information
or advice or both, either in home visits
or during clinic appointments, and
could include tangible assistance (eg
transportation to clinic appointments,
assistance with care of other children
at home).
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Comments

Study ref

Design

(Sukhato et al

SLR

LoE

2015)

N

Aim/methods

Results

4 studies

Aim: to assess the efficacy of
psychosocial interventions in reducing
risk of low birth weight (LBW) and
preterm birth (PTB) in teenage
pregnancy.

The pooled RR was 0.67 (95%CI: 0.42
to 1.05), suggesting that the risk of PTB
was 33% lower but not significant in
additional psychosocial intervention
group than routine ANC groups

684
women

Comments

Methods: Relevant studies were
identified from Medline, Scopus,
CINAHL, and CENTRAL databases.
Randomized controlled trials
investigating effect of psychosocial
interventions on risk of LBW and PTB,
compared to routine antenatal care
(ANC) were eligible.

Telephone support
Study ref

Design

(Lavender et

SLR

al 2013)

LoE

N

Aim/methods

Results

4 RCTs

Aim: To assess the effects of telephone
support during pregnancy and the first
six weeks post birth, compared with
routine care, on maternal and infant
outcomes.

Although the intervention was
associated with a decrease in the
number of preterm births the
difference between groups was not
statistically significant (RR 0.91, 95%CI
0.77 to 1.08, n=3992).

Method: We searched the Cochrane
Pregnancy and Childbirth Group's Trials
Register (23 January 2013) and
reference lists of all retrieved studies.
We included randomised controlled
trials, comparing telephone support
with routine care or with another
supportive intervention aimed at
pregnant women and women in the
first six weeks post birth.
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Comments

Stress reduction
Study ref

Design

LoE

N

Aim/methods

Results

Comments

(Khianman et

SLR

I

11 RCTs

Aim: To assess the effectiveness of
relaxation therapies for preventing or
treating PTL and preventing PTB.

For women in PTL, the results for the
main outcome of PTB in the
intervention and control groups from
a single study were not different (RR
0.95; 95%CI 0.57 to 1.59).

Results of this review are
based on single studies
with small numbers of
participants and no
included studies assessed
PTL or PTB as the primary
outcome. The included
studies were different in
terms of intervention,
practice, and time, and
there were no clear
coherent hypotheses.

al 2012)

833
women

Methods: We searched the Cochrane
Pregnancy and Childbirth Group?s
Trials Register (14 December
2011), CENTRAL (2011, Issue 4 of 4),
CINAHL (1982 to 14 December 2011)
and contacted study authors for
additional information. Randomized
controlled trials, cluster- and quasirandomized trials comparing relaxation
techniques with usual care, no
treatment or sham interventions to
prevent or treat PTL.
2.2

Excluded studies for screening and prevention

Background papers
Background papers will inform revision of the narrative.
Berghella 2012

Summary of randomized studies indicates that in women with singleton gestations, no prior PTB, and short CL ≤20 mm at ≤24 weeks, vaginal
progesterone, either 90-mg gel or 200-mg suppository, is associated with reduction in PTB and perinatal morbidity and mortality, and can
be offered in these cases. The issue of universal CL screening of singleton gestations without prior PTB for the prevention of PTB remains an
object of debate. CL screening in singleton gestations without prior PTB cannot yet be universally mandated. Nonetheless, implementation
of such a screening strategy can be viewed as reasonable, and can be considered by individual practitioners, following strict guidelines.
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Brown 2013

1. Women who are pregnant or planning pregnancy should be evaluated for risk factors for cervical insufficiency. A thorough medical
history at initial evaluation may alert clinicians to risk factors in a first or index pregnancy. (III-B) 2. Detailed evaluation of risk factors should
be undertaken in women following a mid-trimester pregnancy loss or early premature delivery, or in cases where such complications have
occurred in a preceding pregnancy. (III-B) 3. In women with a history of cervical insufficiency, urinalysis for culture and sensitivity and
vaginal cultures for bacterial vaginosis should be taken at the first obstetric visit and any infections so found should be treated. (I-A) 4.
Women with a history of three or more second-trimester pregnancy losses or extreme premature deliveries, in whom no specific cause
other than potential cervical insufficiency is identified, should be offered elective cerclage at 12 to 14 weeks of gestation. (I-A) 5. In women
with a classic history of cervical insufficiency in whom prior vaginal cervical cerclage has been unsuccessful, abdominal cerclage can be
considered in the absence of additional mitigating factors. (II-3C) 6. Women who have undergone trachelectomy should have abdominal
cerclage placement. (II-3C) 7. Emergency cerclage may be considered in women in whom the cervix has dilated to < 4 cm without
contractions before 24 weeks of gestation. (II-3C) 8. Women in whom cerclage is not considered or justified, but whose history suggests a
risk for cervical insufficiency (1 or 2 prior mid-trimester losses or extreme premature deliveries), should be offered serial cervical length
assessment by ultrasound. (II-2B) 9. Cerclage should be considered in singleton pregnancies in women with a history of spontaneous
preterm birth or possible cervical insufficiency if the cervical length is < 25 mm before 24 weeks of gestation. (I-A) 10. There is no benefit to
cerclage in a woman with an incidental finding of a short cervix by ultrasound examination but no prior risk factors for preterm birth. (II-1D)
11. Present data do not support the use of elective cerclage in multiple gestations even when there is a history of preterm birth; therefore,
this should be avoided. (I-D) 12. The literature does not support the insertion of cerclage in multiple gestations on the basis of cervical
length.

Lim 2011

1.Transabdominal ultrasonography should not be used for cervical length assessment to predict preterm birth. (II-2D)
2. Transvaginal ultrasonography is the preferred route for cervical assessment to identify women at increased risk of spontaneous preterm
birth and may be offered to women at increased risk of preterm birth. (II-2B)
3. Transperineal ultrasonography may be offered to women at increased risk of preterm birth if transvaginal ultrasonography is either
unacceptable or unavailable. (II-2B)
4. Because of poor positive predictive values and sensitivities and lack of proven effective interventions, routine transvaginal cervical
length assessment is not recommended in women at low risk. (II-2E)
5. In women presenting with suspected preterm labour, transvaginal sonographic assessment of cervical length may be used to help in
determining who is at high risk of preterm delivery and may be helpful in preventing unnecessary intervention. It is unclear whether this
information results in a reduced risk of preterm birth. (II-2B)
6. In asymptomatic women with a history of spontaneous preterm birth and an ultrasonographically diagnosed short cervical length (<25
mm) prior to 24 weeks of gestation, cervical cerclage should be considered to reduce the risk of preterm birth. (I-B)
7. In all asymptomatic women who present with membranes at or protruding past the external cervical os, an emergency cerclage should
be considered to reduce the risk of preterm delivery. (I-B)
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(HAS 2010)

Measuring uterine neck length by transvaginal ultrasound in symptomatic patients is of benefit for helping to select the patients who might
benefit from specific therapy.
The measurement does not need to be repeated some time after the acute episode in the absence of new symptoms.
Measuring uterine neck length by transvaginal ultrasound in asymptomatic patients with identified risk factors is of benefit, subject to the
measures for the prevention of SPD being effective.
The measurement can be carried out twice-monthly from week 12 to week 24.
Measuring uterine neck length by transvaginal ultrasound is of no benefit in asymptomatic patients without an identified risk for SPD.
Measuring uterine neck length by transvaginal ultrasound ceases to be of benefit after the 34th week.

Other exclusions
Study

Reason for exclusion

Allen, J., et al. (2012). "Does the way maternity care is provided affect maternal and neonatal outcomes for young
women? A review of the research literature." Women & Birth 25(2): 54-63.

Narrative review

Barros, F. C., et al. (2010). "Global report on preterm birth and stillbirth (3 of 7): Evidence for effectiveness of interventions."
BMC Pregnancy and Childbirth 10(SUPPL. 1).

Does not answer research
question

Bhutta, Z. A., et al. (2010). "Linkages among reproductive health, maternal health, and perinatal outcomes." Seminars in
Perinatology 34(6): 434-445.

Does not answer research
question

Catling, C. J., et al. (2015). "Group versus conventional antenatal care for women." Cochrane Database of Systematic
Reviews(2): CD007622.

Studies included in more recent
SLR

Conde-Agudelo, A., et al. (2010) Transvaginal sonographic cervical length for the prediction of spontaneous preterm birth
in twin pregnancies: a systematic review and metaanalysis (Provisional abstract). American Journal of Obstetrics and
Gynecology 203, 128.e121-128.e112

Not specific to target
population

Crosby, D. A. and S. Daly (2013). "Routine cervical assessment at anomaly scan may reduce neonatal morbidity and
mortality associated with preterm birth." Archives of Disease in Childhood: Fetal and Neonatal Edition 98

Does not meet criteria for
grading

Dennis, C. L. and D. Kingston (2008) A systematic review of telephone support for women during pregnancy and the early
postpartum period (Structured abstract). 37, 301-314

Studies included in more recent
SLR

Dodd Jodie, M., et al. (2015) Specialised antenatal clinics for women with a multiple pregnancy for improving maternal
and infant outcomes. DOI: 10.1002/14651858.CD005300.pub4

Not specific to target
population

Fleming, N., et al. (2015). "Adolescent Pregnancy Guidelines." Journal of Obstetrics & Gynaecology Canada: JOGC 37(8):
740-759.

Does not answer research
question
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Study

Reason for exclusion

Goyal, N. K., et al. (2013). "Home Visiting and Outcomes of Preterm Infants: A Systematic Review." Pediatrics 132(3): 502-516.

Does not answer research
question

Grimes-Dennis, J. and V. Berghella (2007). "Cervical length and prediction of preterm delivery." Current Opinion in Obstetrics
and Gynecology 19(2): 191-195

Narrative review

Haas, D. M. (2008). "Preterm birth." Clinical Evidence 02: 02.

Does not answer research
question (medical not holistic
intervention)

Haas, D. M. (2011). "Preterm birth." Clinical Evidence 04: 04.

Does not answer research
question (medical not holistic
intervention)

Hollowell, J., et al. (2011). "The effectiveness of antenatal care programmes to reduce infant mortality and preterm birth in
socially disadvantaged and vulnerable women in high-income countries: A systematic review." BMC Pregnancy and
Childbirth 11.

Narrative review

Honest, H., et al. (2009). "Screening to prevent spontaneous preterm birth: systematic reviews of accuracy and
effectiveness literature with economic modelling." Health Technology Assessment (Winchester, England) 13(43): 1-627.

Does not answer research
question (medical not holistic
intervention)

Issel, L. M., et al. (2011). "A Review of Prenatal Home-Visiting Effectiveness for Improving Birth Outcomes." JOGNN: Journal of
Obstetric, Gynecologic & Neonatal Nursing 40(2): 157-165.

Studies included in more recent
SLR

Kindinger, L. M., et al. (2016). "The effect of gestational age and cervical length measurements in the prediction of
spontaneous preterm birth in twin pregnancies: an individual patient level meta-analysis." BJOG: An International Journal of
Obstetrics & Gynaecology 123(6): 877-884.

Not specific to target
population

Kindinger, L., et al. (2013). "The prediction of preterm delivery in twins: An individual patient data bivariate meta-analysis
and systematic review." BJOG: An International Journal of Obstetrics and Gynaecology 120: 57-58.

Not specific to target
population

Lathrop, B. (2013). "A systematic review comparing group prenatal care to traditional prenatal care." Nursing for Women's
Health 17(2): 118-130.

Studies included in more recent
SLR

Lau, R., et al. (2015). "Support during pregnancy for women at increased risk of low birthweight babies: A cochrane
systematic review." Journal of Paediatrics and Child Health 51: 28.

Does not meet criteria for
grading
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Reason for exclusion

Li Q, Reeves M, Owen J et al (2015) Precocious cervical ripening as a screening target to predict spontaneous preterm
delivery among asymptomatic singleton pregnancies: a systematic review. Am J Obstet Gynecol 212(2): 145-56.

Does not answer research
question

Lim, A. C., et al. (2011). "Cervical length measurement for the prediction of preterm birth in multiple pregnancies: a
systematic review and bivariate meta-analysis." Ultrasound in obstetrics & gynecology : the official journal of the
International Society of Ultrasound in Obstetrics and Gynecology 38(1): 10-17.

Not specific to target
population

Lim, A. C., et al. (2011). "Cervical length measurement for the prediction of preterm birth in multiple pregnancies: A
systematic review and bivariate meta-analysis." Obstetrical and Gynecological Survey 66(10): 612-613.

Not specific to target
population

Lim, K., et al. (2011). "SOGC Clinical Practice Guideline. Ultrasonographic cervical length assessment in predicting preterm
birth in singleton pregnancies." Journal of Obstetrics & Gynaecology Canada: JOGC 33(5): 486-499.

Duplicate

Ramakrishnan, U., et al. (2014). "Maternal nutrition interventions to improve maternal, newborn, and child health outcomes."
Nestle Nutrition Institute Workshop Series 78: 71-80.

Unable to access

Renfrew, M. J., et al. (2014). "Midwifery and quality care: findings from a new evidence-informed framework for maternal
and newborn care." Lancet 384(9948): 1129-1145.

Does not answer research
question

Ruiz-Mirazo, E., et al. (2012). "Group Prenatal Care Versus Individual Prenatal Care: A Systematic Review and MetaAnalyses." Journal of Obstetrics and Gynaecology Canada 34(3): 223-229.

Studies included in more recent
SLR

Sheeder, J., et al. (2012). "A Review of Prenatal Group Care Literature: The Need for a Structured Theoretical Framework
and Systematic Evaluation." Maternal & Child Health Journal 16(1): 177-187.

Studies included in more recent
SLR

Straub, H., et al. (2014). "Stress and Stress Reduction." Clinical Obstetrics & Gynecology 57(3): 579-606.

Narrative review

Till Sara, R., et al. (2015) Incentives for increasing prenatal care use by women in order to improve maternal and neonatal
outcomes. DOI: 10.1002/14651858.CD009916.pub2

Does not answer research
question

Tsourapas, A., et al. (2009). "An economic evaluation of alternative test-intervention strategies to prevent spontaneous preterm birth in singleton pregnancies." Acta Obstetricia et Gynecologica Scandinavica 88(12): 1319-1330.

Does not answer research
question (medical not holistic
intervention)

Turienzo, C. F., et al. (2016). "Models of antenatal care to reduce and prevent preterm birth: A systematic review and metaanalysis." BMJ Open 6(1)

Duplicate

Whitworth, M. and T. Dowswell (2009) Routine pre-pregnancy health promotion for improving pregnancy outcomes. DOI:
10.1002/14651858.CD007536.pub2

Not specific to target
population (pre-pregnancy
care)
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Reason for exclusion

Whitworth, M., et al. (2011) Specialised antenatal clinics for women with a pregnancy at high risk of preterm birth (excluding
multiple pregnancy) to improve maternal and infant outcomes. DOI: 10.1002/14651858.CD006760.pub2

Studies included in more recent
SLR

Wisanskoonwong, P., et al. (2011). "The effectiveness of medical interventions aimed at preventing preterm birth: A
literature review." Women and Birth 24(4): 141-147.

Does not answer research
question (medical not holistic
intervention)
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Additional considerations

Evidence summary
Results of the previous review
This question was not asked in the literature review conducted to inform Module II of the Guidelines (Australian
Health Ministers' Advisory Council 2014).
Results of the current review
Some prevalence studies raised issues specific to Aboriginal and Torres Strait Islander women, specifically
increases in medically indicated preterm births (Diouf et al 2016) and the influence of maternal weight on
preterm birth (Thrift & Callaway 2014).
A prevention study identified models that have been successful in reducing rates of preterm birth among
Aboriginal and Torres Strait Islander women, specifically integrated antenatal shared care and a communitybased support program (Rumbold & Cunningham 2008).
Advice to the EWG
Include the above information in the narrative.
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Q7

What are additional considerations for Aboriginal and Torres Strait Islander women?

Study ref
(Diouf et al 2016)

LoE

N

Aim/ methods

Findings

37,424

Aim: To examine trends in maternal and
newborn health characteristics for all
mothers who were recorded as Aboriginal in
the Western Australian Midwives'
Notification System from 1986 to 2009.

There were no changes in the overall
prevalence of preterm births (15.4 to
15.9%, P=0.32). However, increases
were observed in the prevalence of
medically indicated preterm births
with and without prelabour rupture of
membranes (1.0 to 1.7%; P<0.001 and
3.3 to 4.3%; P=0.005, respectively).

Methods: Births were categorised into fouryear time intervals (1986-1989, 1990-1993,
1994-1997, 1998-2001, 2002-2005, 2006-2009).
Trends in maternal demographic
characteristics, pre-existing medical
conditions, pregnancy complications and
neonatal characteristics were examined.
(Thrift & Callaway 2014)

Aim: To assess whether the effect of prepregnancy overweight or obesity on
maternal complications and perinatal
outcomes is modified by Indigenous status.

Prevalence of preterm birth across
weight categories was higher in
Indigenous than non-Indigenous
pregnancies.

Methods: Population-based study using deidentified aggregate data on pregnancies
resulting in singleton births from Indigenous
(n=13 582) and non-Indigenous (n=241,270)
women from the Queensland Perinatal
Data Collection, 1 July 2007 to 31
December 2011. Outcome measures were
prevalence of maternal (gestational
diabetes mellitus [GDM], hypertensive
disorders of pregnancy [HDP]) and delivery
(preterm birth, birthweight, Apgar score)
outcomes by Indigenous status and their
association with pre-pregnancy body mass
index.

Adjusted prevalence ratios (95%CIs)
for preterm birth among Indigenous
women vs non-Indigenous women
were 1.98 (1.36 to 2.88) vs 1.45 (1.22 to
1.71) for underweight women, 1.05
(0.78 to 1.40) vs 0.97 (0.87 to 1.07) for
overweight women, 0.87 (0.63 to 1.20)
vs 1.05 (0.94 to 1.17) for obese women
and 1.28 (0.75 to 2.18) vs 1.36 (1.11 to
1.68) for severely obese women.
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Overall
prevalence not
stated.

Study ref
(Rumbold &
Cunningham 2008)

LoE

N

Aim/ methods

Findings

Aim: To review evaluations of changes in
the delivery of antenatal care for Australian
Indigenous women and the impact on care
utilization and quality, birth outcomes and
women's views about care.

Of the four programs that reported
preterm birth, one (integrated model
of antenatal shared care, based on
“common sense”, continuity of care,
cultural currency and safety and a
family friendly environment,
colocated with mental health, dental
and social support services) reported
a reduction in preterm birth when
women attending the care program
were compared with historical
controls (8.7% vs. 16.7%, P=0.044),
compared with other Aboriginal
women giving birth in the same time
period (8.7% vs. 14.3%, P=0.002) and
when compared with births to
Queensland Indigenous women
overall (8.7% vs. 12.3%, P< 0.05). One
other program (community based
support program, where Strong
Women Workers are employed to
support pregnant women in the
community) reported a reduction in
preterm birth in communities pre and
postintervention (22.4% to 13.1%,
P=0.005). No other differences were
seen in the rate of preterm birth.

Methods: Seven databases were searched
electronically for articles describing
evaluations of antenatal care programs
developed for Australian Indigenous
women. Manual searches were performed
of the publication sections of websites of
Australian Government Departments
responsible for health and Indigenous
affairs.
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