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ABSTRACT

Introduction Low birth weight (LBW) is associated with

a wide range of short-term and long-term consequences
and is related to maternal psychosocial and behavioural
determinants. The objective of this study is to estimate
the effect of implementing fast-track referral for early
intervention on psychosocial and behavioural risk
factors—smoking, alcohol consumption, depression and
physical violence—in reducing the incidence of LBW.
Methods and analysis Parallel superiority pragmatic
clinical trial randomised by clusters. Primary healthcare
units (PHCU) located in Portugal will be randomised (1:1)
to intervention or control groups. Pregnant women over 18
years of age attending these PHCU will be eligible to the
study. Risk factors will be assessed through face-to-face
interviews. In the intervention group, women who report at
least one risk factor will have immediate access to referral
services. The comparison group will be the local standard
of care for these risk factors. We will use intention-to-treat
analyses to compare intervention and control groups.

We estimated a sample size of 2832 pregnant women

to detect a 30% reduction in the incidence rate of LBW
between the control and intervention groups. Secondary
outcomes are the reduction of preterm births, reduction of
the four risk factors and acceptance of the intervention.
Ethics and dissemination The study was approved

by the Ethics Committee of the Public Health Institute

of the University of Porto (no CE20140). The findings

will be disseminated to the public, the funders, health
professionals, health managers and other researchers.
Trial registration number NCT04866277.

INTRODUCTION

Low birth weight (LBW), defined by the
WHO as weighing less than 2500 g regardless
of gestational age, remains a major global
public health concern, contributing dispro-
portionately to high mortality rates and child
morbidity." * It is estimated that 15%-20%
of births worldwide are underweight, corre-
sponding to more than 20 million births per
year.” According to the study of the global
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Strengths and limitations of this study

» Pragmatic intervention using resources available
in the healthcare system which favours immediate
adoption if favourable results.

» Implementation of validated instruments for screen-
ing risk factors in all primary healthcare units partic-
ipating in the study.

» Estimates of the prevalence of four psychosocial and
behavioural risk factors, the women’s acceptance of
the intervention and the effects of the intervention
on the prevalence of these risk factors.

» Possible under-reporting of risk factors assessed
during the face-to-face interview with pregnant
women leading to non-differential misclassification
and underestimation of the effects between the
groups.

» Possibility of contamination between groups, which
could dilute the effect of the tested intervention.

burden of the disease in 2017, LBW was the
second risk factor responsible for deaths
and losses of years of healthy life in children
under 5 years of age, contributing to more
than one million deaths and to 20% of the
total Disabled Adjusted Life Years world-
wide.* LBW is also an important predictor of
chronic non-communicable diseases in adult-
hood, such as type 2 diabetes mellitus, arterial
hypertension and cardiovascular disease.”°®
In 2012, the 65th World Health Assembly
approved the implementation of a compre-
hensive plan on maternal and child nutri-
tion, defining six global targets by 2025,
which include the goal of reducing LBW by
30% based on the prevalence estimate of 15%
observed in 2012.” Achieving this goal implies
the definition and adoption of cost-effective
policies and interventions.® However, the
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progress has been slow and more than doubling current
efforts will be needed.”

The prevalence of LBW varies widely with higher esti-
mates in low-income and middle-income countries.’
However, some high-income countries have a high preva-
lence of LBW. In the USA, LBW is responsible for about
20% of neonatal deaths, with a steady increase in the
prevalence of LBW from 8.0% in 2014 to 8.3% in 2017.°
In Japan, the LBW rate rose from 4.5% to 9.4%, between
1979 and 2017." In Europe, characterised by heteroge-
neous estimates and temporal trends in the prevalence of
LBW, Portugal represents a country of high and growing
prevalence.'’ In 2017, the prevalence of LBW in Portugal
was 8.9%, higher than the average point estimate of 6.5%
observed among the countries of the Organisation for
Economic Cooperation and Development, in 2017, with
only Greece (9.3%) and Japan (9.4%) having higher
estimates.” It is expected that LBW disproportionately
affects more vulnerable populations, such as migrants,
who currently represent 13% of births in Portugal." *

LBW is a complex problem that includes preterm
births (before 37 weeks of gestation), newborns small for
gestational age, and the overlap of these two situations—
preterm newborns small for gestational age—which typi-
cally present worse health outcomes."”

Several risk factors contribute to LBW.'* Maternal
factors have the strongest associations with LBW and
can generally be grouped into: (1) demographic factors
(eg, belonging to a minority, being a teenage or elderly
mother, being single); (2) obstetric history (eg, very short
or very long interval between pregnancies, maternal birth
weight, having had a LBW in a previous birth, history of
infertility, medically assisted reproduction treatments);
(3) nutritional factors (eg, iron deficiency); (4) anthro-
pometric factors (eg, low weight in early pregnancy); (5)
clinical history and complications during pregnancy (eg,
anatomical changes of the uterus and placenta, hyper-
tension, premature rupture of membranes, infectious
disease); (6) psychosocial factors (eg, depression during
pregnancy); (7) lifestyles (eg, personal history of addic-
tions, alcohol and tobacco use during pregnancy); (8)
environmental factors (eg, passive exposure to tobacco
smoke) and (9) maternal violence/abuse and trauma
during pregnancy."* Among the large set of determinants
of LBW there is increasing scientific evidence on the
relevance of maternal psychosocial and behavioural risk
factors that are susceptible to efficient interventions to
support behavioural change.'”

In Portugal, smoking, alcohol consumption, depres-
sion and interpersonal violence are psychosocial and
behavioural determinants that could be intervened
during pregnancy, taking into account the consistent
associations with LBW'®® and its high frequency in the
Portuguese population. Smoking in pregnancy is the
most important preventable risk factor for LBW in devel-
oped countries.'* ' There is also increasing evidence
of the effect of passive exposure to tobacco smoke on
increasing the risk of LBW.*® In Portugal, estimates of

the prevalence of tobacco use during pregnancy range
from 10.0% in 2014,/2015°"* and 20.9% in 2004,/2005.”
The prevalence of smoking during pregnancy is higher in
native women (14%) than in long-term (8%) and short-
term (4%) migrants.”” Regarding alcohol consumption,
several mechanisms have been proposed to explain the
teratogenic effect in the developing fetus that can lead to
LBW.” Prevalence studies in Portugal have described esti-
mates of any alcohol consumption during pregnancy that
vary between 13.3%" and 19%.”® Prenatal depression can
increase the risk of LBW by activating the hypothalamic—
pituitary—adrenal axis and through inflammatory mecha-
nisms.** Depression also determines the adoption of risky
health behaviours such as substance abuse—tobacco,
alcohol, medication—or inadequate nutrition, which are
associated with an increased risk of LBW.?® In Portugal,
using different instruments to assess depressive symp-
toms, the prevalence of depression during pregnancy
varied between 14.2% and 20%.%” The effects of inter-
personal violence on adverse pregnancy outcomes can be
direct, on a physical level, or indirect, through effects on
mental health and behavioural change.” Prevalence rates
of physical violence in Portugal ranged from 9.7%™ to
21.9%,* depending on the studied population and the
type of instrument used.

The main hypothesis of this protocol study is that early
interventions in pregnancy, targeting maternal psychoso-
cial and behavioural risk factors, may reduce the incidence
of LBW. However, there are few intervention models with
proven effectiveness to reduce these risk factors during preg-
nancy and the incidence of LBW. The most evident effect
is that of strategies related to smoking cessation, including
mainly behavioural interventions.”! * The evidence is
scarce for alcohol consumption, but it suggests that educa-
tional and psychosocial actions*’ and behavioural change
techniques™ have a potential effect in reducing alcohol
consumption during pregnancy. For depression in preg-
nancy and in the postpartum period, interventions that assess
different outcomes in addition to reducing LBW, and which
include physical activity, screening, counselling and cogni-
tive-behavioural therapy, indicate beneficial effects.”™ For
violence between intimate partners, the evidence is also not
conclusive,” * but it suggests that screening, referral and
supportive counselling is likely to benefit women who expe-
rience domestic violence.”

The effect of interventions targeting several risk factors
appears to be promising. In the USA, studies demon-
strated the success of prenatal interventions aimed at
various risk factors in reducing risk behaviours and
consequently reducing LBW incidence® and the number
of very preterm births.”® These results highlight that
psychobehavioural risk factors should not be treated sepa-
rately, but be the target of well-planned multidisciplinary
interventions taking into account the health status of the
pregnant woman and her socioeconomic context in a
syndemic approach.'”
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Objectives

In this pragmatic randomised clinical trial, our primary
goal is to estimate the effect of implementing fast-track
referral for early intervention on psychosocial and
behavioural risk factors—smoking, alcohol consump-
tion, depression and physical violence—on reducing the
incidence of LBW compared with the current standard
of care. As secondary objectives, we aim to estimate: (1)
the effect of the intervention on the incidence of preterm
birth, (2) the effect of the intervention in reducing the
prevalence of these four risk factors in pregnant women
and (3) the rate of acceptance of the intervention.

METHODS

We used Standard Protocol Items: Recommendations
for Interventional Trials reporting guidelines® (online
supplemental appendix 1).

Study design

Parallel superiority pragmatic clinical trial randomised
by clusters allocating Primary Healthcare Units (PHCU)
to either ‘standard of care’ arm or the intervention arm
(1:1), where pregnant women with at least one risk factor
(smoking, risk alcohol consumption, risk of depression
and physical violence) will have fast-track referral to refer-
ence services.

Participants

Study setting

The study will be conducted in PHCU located in the
metropolitan regions of Porto and Lisbon, in Portugal.

Eligibility criteria

All 236 PHCU, nested in 13 Primary Care Centres (PCC),
will be considered eligible to inclusion (109 PHCU in 7
PCC in Porto; 127 PHCU in 6 PCC in Lisbon).

At each PHCU, all pregnant women, of any gestational
age, over the age of 18, who are attending their first
prenatal care visit during the study period, that currently
reside in Portugal and plan to have a birth in Portugal will
be considered eligible and invited to participate in the
study. Exclusion criteria include pregnant women unable
to answer the questionnaire in Portuguese (language
barrier, deafness concomitant with blindness, etc) and/
or unable to provide informed consent at the time of
recruitment.

Recruitment

All eligible PHCU will be invited to participate in the
study by sending email, phone calls and local meetings
with the research coordinating team.

At each PHCU, health professionals providing prenatal
care will be responsible for recruiting pregnant women
at their first prenatal visit at the PHCU, obtaining
informed consent (online supplemental appendix 2) and
collecting data. Participation in the study is voluntary and
non-participation in the study does not affect the routine
healthcare provided. The recruitment of participants

will last until the planned sample is reached (estimated
period of 1 year).

Procedure

After being informed of the objectives of the study and
giving informed and written consent, pregnant women
who agree to participate will answer a face-to-face ques-
tionnaire. Data collection will take place in a private
environment, that is, in a medical or nursing office,
without the presence of other pregnant women, partners
or family members, to ensure confidentiality, using an
online link.

The electronic questionnaire includes sociodemo-
graphic characteristics (date of birth, nationality, marital
status, education level, type of work) and risk assessment
(smoking, alcohol consume, depression and physical
abuse). The questionnaire also includes information
about the COVID-19 tests and contact with positive cases,
due to the SARS-CoV-2 pandemic and its potential nega-
tive effect on the development of the fetus. Pregnant
women with atleast one of the psychosocial or behavioural
risk factors will be asked about chronic conditions, medi-
cation use, obstetric history, characteristics of the current
pregnancy and anthropometry.

To assess smoking during pregnancy, we will use a
set of questions including pre-pregnancy smoking and
smoking during pregnancy (frequency, number of ciga-
rettes per day, gestational month). In women who report
smoking during pregnancy, we will assess smoking addic-
tion using the Fagerstrom nicotine addiction test, vali-
dated in Portugal in an academic community of teachers
and staff.”* For alcohol consumption screening, we
will use the Alcohol Use Disorders Identification Test-
Consumption (AUDIT-C), a scaled-down version of the
AUDIT,” which has a good performance in detecting
risky consumption of alcohol during pregnancy.56 To
assess depression, we will use the Portuguese version of
the Edinburgh Postpartum Depression Scale (EPDE)57
with a 9-point cut-off.”® To assess physical violence against
pregnant women, we will use the Abuse Assessment
Screen (AAS) instrument due to its reliability, validity
and easiness of application by clinicians in the context of
healthcare provision.”

Women with at least with one risk factor will be eligible
to the intervention. The intervention is the fast-track
referral to a reference service. In the intervention arm,
women will receive a fast-track referral to reference
services. In the ‘standard of care’ arm, women will receive
the usual care provided in each PHCU.

Birth weight will be measured immediately after birth
in maternity services and the information about the
primary outcome (LBW) will be assessed during the first
visit to the PHCU after birth. Secondary outcomes will
be assessed 1 month after birth by telephone interview.
Figure 1 describes the enrolment of PHCU and women,
risk factor assessment, risk factor management and
outcome assessment.
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Identification of 236 eligible Primary Health Care Units (PHCU) in 13 Primary Care
Centers (PCC) located in the metropolitan regions of Porto and Lisbon

|

‘ Invitation to participate through sent e-mails, phone calls and local meetings ‘

lﬂ | Excluded: PHCU that refused to participate |

‘ Randomization of PHCU at each PCC (1:1) ‘

/ \

PHCU allocation to intervention
(fast-track referral)

PHCU allocation to control group
(standard of care)

} !

Enrolment of pregnant women at
first prenatal care visit

Enrolment of pregnant women at
first prenatal care visit

{  Excluded: Noteligible, {,
i refused to participate |

refused to participate

l ! Excluded: Not eligible,

Risk-factor assessment during first
prenatal care visit (n=1.416)

— |~
‘ Pregnant women with at least one risk factor ‘

| }

‘ Fast-track referral to reference services ‘

1| -

Primary Outcome assessment: first visit after
birth at PHCU

Risk-factor assessment during first
prenatal care visit (n=1.416)

‘ Pregnant women with at least one risk factor ‘

‘ Standard of care management of risk factors

cluded: miscarriages,
illbirths, losses to follow-up |

Excluded: miscarriages,
i stillbirths, losses to follow-u|

Primary Outcome assessment: first visit
after birth at PHCU

Secondary Outcome assessment:
Phone interview 30 days after birth

Secondary Outcome assessment:
Phone interview 30 days after birth

Figure 1 Flow diagram showing study design, measures
and sample size.

Criteria for discontinuing or modifying allocated interventions

We have no reason to believe that the intervention will
harm the participants. However, we will record all cases
of miscarriage, stillbirths, neonatal death, birth defects
or maternal death. Any potential damage resulting from
the investigation will lead to the immediate suspension of
part or all of it. Unless a participant withdraws from the
study, they will be followed up for data collection regard-
less of their acceptance of referral and/or adherence to
risk reduction services.

Interventions

Intervention arm

Women who present at least one of the risk factors will
be eligible to receive the intervention. The intervention
will be the activation of fast-track referral for specialised
units and care programmes for the four psychosocial and
behavioural risk factors under study. All pregnant women
referred by the ‘STOP LBW project’” would have access
to consultations or other health activities, such as coun-
selling and group meetings, within a maximum of 7 days,
in reference services available in each metropolitan area.
The care provided in each reference service is the current
practice in health services in Portugal and may vary
between services. The activation of the fast-track referral
will be the responsibility of the doctor/nurse who applies
the questionnaires to identify the risk factors. The inter-
vention ends with childbirth, miscarriage, termination of
pregnancy or if the participant decides to abandon the
study.

The intervention will have the following process:

(1). Any tobacco use during pregnancy — Activation of
fast-track referral for smoking cessation consultation in
Health Centre Units, Hospitals or other; and/or (2) Risk
alcohol consumption (score >4 on the test AUDIT-C) —
Activation of fast-track referral for consultation in support
services for the cessation of alcoholic consumption in
Health Centre Units, Hospitals, Division of Intervention
in Addictive Behaviours and Dependencies, social service
or other; and/or (3) Risk of depression (score =9 on
the EPDE scale) — Activation of fast-track referral for
psychology consultation at Health Centre Units, Hospital
Psychiatry or other; and/or (4) Physical Violence (affir-
mative answer to the physical violence question in the
AAS) — Activation of the fast-track referral for social
service and/or psychological consultation in Health
Centre Units, Psychiatry Hospitals or other.

‘Standard of care’ arm

In the standard of care arm, pregnant women with at least
one of the four risk factors will be monitored according
to the resources and care routines currently existing
in each PHCU. The standard of care varies across the
various PHCU and may include several approaches: care
by the antenatal care provider; referral to other health
professional in the same health unit; and referral to other
health services, with the time elapsed for consultation
depending on the health resources available in each area.
In each PHCU, different standards of care may exist for
each of the four risk factors.

Outcomes

The primary outcome is the incidence of LBW (objective
of 30% reduction in the incidence of LBW, from 9.0% to
6.5%). The secondary outcomes are: (1) the incidence of
preterm births (live births with less than 37 weeks of gesta-
tion); (2) the reduction of the prevalence of each of the
four psychosocial and behavioural risk factors (smoking,
alcohol consumption, depression and physical violence)
when comparing the first prenatal visit and the period of
1 month after birth and (3) the proportion of pregnant
women with adherence to care programmes targeted at
psychosocial and behavioural risk factors and description
of the determinants of adherence.

Sample size

We calculated the sample size considering the use of bilat-
eral tests, for asignificance level of 5% and statistical power
0of 80%, in order to compare the intervention and control
groups in relation to the primary outcome defined in the
main objective of the study. We assume that the interven-
tion can reduce the incidence of LBW by about 30%, that
is, from 9.0% to 6.5%. Estimating an institutional adher-
ence rate of 50%, using an intracluster correlation coef-
ficient of 0.01 (estimated from perinatal health studies
in primary healthcare)® and estimating a size variation
of 20% in clusters (variation in the number of eligible
pregnant women in each PHCU), we calculated a sample
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size of 1416 participants per intervention/control group,
in a total of 2832 participants with at least one risk factor.

Randomisation

Sequence generation, allocation and blinding

We will use the PHCU as units of randomisation and preg-
nant/newborn dyads as the unit of analysis. In each of
the 13 PCC, all PHCU that adhere to the study will be
randomised in a 1: 1 ratio for the intervention or control
group and will belong to that group until the end of the
study. A research team statistician will generate the rando-
misation sequence through Excel Office 365 and imple-
ment the random allocation sequence using sequentially
numbered, opaque, sealed envelopes.

Due to the nature of the study, there will be no blinding
of pregnant women, health professionals or members of
the research team after assignment of the intervention.
However, those involved in the outcome assessment and
data analysis will be blinded as there will be no identifica-
tion of the intervention group.

Data management

All questionnaires will be coded using an alphanumeric
unique code to ensure confidentiality and anonymity.
Clinical and sociodemographic data will be stored in a
Limesurvey server from the Institute of Public Health
of the University of Porto, to which only two members
of the research team will have access (IB and PP). The
access to the dataset is private and will only be available
by using a specific user account and password. This repos-
itory uses digital certificates that guarantee the security
of all the communications and traceability. Datasets will
be extracted to a SPSS software V.26.0 for analysis and
report.

Data collection and analysis

Adherence to the study protocol will be fostered using
different strategies including information to pregnant
women, project communication through the creation
and maintenance of a website, involvement of health
professionals during the planning and monitoring
phases, and close monitoring of the intervention by the
research team. Data collection will be weekly monitored
comparing women attended in the first prenatal consul-
tation, women invited to participate and women included
in the study. This efforts aim to prevent empty clusters
and ensure that the inclusion process of pregnant women
is independent of the allocation process.

Information on birth weight, gestational age and type of
delivery will be obtained from the child health records at
the first appointment of the newborn at the PHCU. Since
2016, all newborns in Portugal are assigned to a family
doctor at the PHCU right after birth, usually the same
PCHU where the woman was followed during prenatal
care. The baby’s first consultation takes place in the first
week of life and the child is monitored throughout the
first year of life free of charge.

The research team will conduct a telephone interview
in the first month after birth, using the same screening
questionnaire used in the first interview, to assess tobacco
and alcohol consumption, the presence of depressive
symptoms and exposure to interpersonal violence. We
will also measure adherence to care programmes aimed
at the four risk factors and the determinants of adher-
ence and other strategies used by the pregnant woman
to control these risk behaviours. Adherence will be
measured during the telephone interview, when women
will be asked if they were referred to a referral service, if
they attended the referral service and followed its recom-
mendations, what barriers and facilitators they faced to
attend these services and if they used other strategies for
dealing with the risk factors. We will also assess adherence
at the referral services, where we will check if the women
attended the service within 7 days after referral and if
they attended the following consultations.

We will conductan intention-to-treat analysis to compare
the results between the intervention and control groups
using random effects models that take into account the
cluster effect.” We will consider pregnant women who
have miscarriages; termination of pregnancy; stillbirths;
early neonatal deaths without information on birth
weight; and pregnant women included in the study who
decided to leave the study or who became inaccessible by
the research team as lost to follow-up. The missing data
for individual variables will be described and techniques
to deal with missing values will be used when the missing
data is >5%. The technique to be used will depend on the
pattern of missingness.

Characteristics of included women vs losses to follow-up
and potential impact on results will be described, with use
of statistical techniques, if necessary, to address selection
bias. Differences in LBW incidence between the inter-
vention group and the control group clusters will be
tested using the % or Fisher’s exact test, as appropriate.
Adjusted analysis will be conducted to control the effect
of potential confounders if maternal characteristics such
as age, education, chronic conditions, marital status, type
of pregnancy (single or multiple), type of delivery, among
others are misbalanced between groups.

Most women in Portugal start prenatal care during the
first trimester of gestation. However, we plan to conduct
a sensitivity analysis to assess the effect of gestational age
on the outcome LBW, if a large proportion of women
are included in the study after the first trimester of preg-
nancy. We also plan to conduct a post hoc power analysis
to assess the study power to detect differences in LBW in
the intervention and control groups.

We conducted a pilot study from 8 January 2020 to 18
June 2020 in ten PHCU including 142 pregnant women
(1 refusal, 0.7%). The average gestational age was 19
weeks and 28.2% had at least one of the four risk factors:
14.8% reported smoking during pregnancy, 0.7% had
high alcohol consumption, 16.9% had depressive symp-
toms and 1.4% reported at least one episode of physical
abuse during pregnancy.
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We had planned to start the clinical trial immediately
after the pilot study but it had to be stopped because of
the COVID-19 pandemic. The study will be resumed in
2021.

Patient and public involvement

Patients and public were not involved in the definition of
research questions, outcome measures and design of the
study. During the interviews, women will be asked about
the burden of the intervention and their acceptance. We
intend to involve patients and the public in the plan to
disseminate the study results.

DISCUSSION

Portugal has one of the highest prevalence of LBW among
OECD countries,'’ with possible consequences for child
health. Based on previous studies,? %0 329336 373940 o can
estimate that the prevalence of modifiable risk factors is
high in the country, which we also observed in the pilot
study, especially for smoking and depression.

This study will provide evidence of the effects of a prag-
matic intervention to reduce the prevalence of LBW in
Portugal. The proposed intervention, a fast-track access
to health resources, was based on previous experiences
of fast-tracking referrals to reduce mortality in patients
with myocardial infarction.”’ Pregnancy has a short dura-
tion, with a small window of opportunity for interven-
tion in modifiable risk factors. Therefore, this study will
verify whether shortening the period of referral to refer-
ence services that already exist in the Portuguese health
system, under its usual operating conditions, can result in
better perinatal outcomes.

The study will also provide updated estimates on the
prevalence of four psychosocial and behavioural risk
factors—smoking, alcohol consumption, depression
and physical abuse—in Portuguese pregnant women
attending the Portuguese primary care services in the two
most populous regions of the country. We will also assess
women's acceptance of the intervention and the effects of
the intervention on the prevalence of the four risk factors.

Our primary outcome was defined in line with interna-
tional goals of reducing LBW by 30%." This is an auda-
cious goal, considering the mixed existing evidence on
the effects of early interventions in pregnancy aimed at
behavioural and psychosocial risk factors addressed in
this study.”™® However, even if we detect a minor or no
effect in reducing the frequency of LBW, the reduction in
the prevalence of risk factors can contribute to the health
promotion in this group of women with benefits that go
beyond the perinatal period.

The study will use the resources already available in the
Portuguese National Health System, which are public and
free of charges, which we believe will facilitate the imple-
mentation of the intervention. The only exception will be
the use of standardised screening tools for risk assessment,
as currently the PHCU assess risk factors in different and
non-standardised ways. The implementation of a valid

screening tool in all PHCU will allow a more reliable
assessment of these risk factors and future comparisons
of prevalence rates in different regions of the country.

Currently, 13% of pregnant women in Portugal are
foreign women, which may have higher risk of LBW.
However, nearly 70% of these women are from Portuguese-
speaking countries.’”” Therefore, we do not expect exclu-
sion of large numbers of women due to language barriers.
We have excluded teenage pregnancies and the results will
not apply to this group of women. However, in Portugal,
they represent less than 1% of pregnancies.

We will obtain information on risk factors during the
face-to-face interview with pregnant women and underre-
porting is possible, as these are sensitive topics. However,
we will assess all risk factors before the outcomes occur
and, if any misclassification occurs, it will be non-
differential, probably leading to underestimation of the
effects between the groups.

The use of the PHCU as a randomisation unit aimed
to reduce contamination, since all pregnant women in
each health service will be allocated to the same interven-
tion/control group. However, the sharing of information
between health professionals and pregnant women can
occur and lead to contamination, which could dilute the
effect of the tested intervention. Therefore, the estimated
effects of the intervention will be conservative.

The results of this study will contribute to inform health
decision makers in Portugal about the effectiveness of the
tested intervention and its potential benefit in compar-
ison to the standard of care currently existing in primary
healthcare services. The study will use resources already
available in the Portuguese Health System, which we
believe will contribute to its sustainability, since the inter-
vention does not entail additional costs for health services.
We hope that the study will promote the strengthening
of network including primary care services and referral
services, which will facilitate the referral of high-risk
women to referral health facilities.

Countries with national health systems, based on
primary care services, could also benefit from these
results. However, we have prioritised four modifiable risk
factors that are relevant to the Portuguese context. Other
factors, such as nutritional factors, were not included and
may be relevant to other contexts.

AcknowledgmentsWe would like to thank all health professionals, healthcare
managers and pregnant women that agreed to participate in the pilot study.

Contributors HB: conceptualisation, Supervision, writing—review and editing. IB,
TM, AA, AS and PP: writing—review and editing. RD: conceptualisation, original
draft preparation, writing—review and editing. All authors read and approved the
final manuscript.

Funding This project was funded by the Calouste Gulbenkian Foundation under
the Knowledge Challenge 'The Importance of the Right Weight at Birth'. Sponsor
contact information: HB. ISPUP. hbarros@med.up.pt.

Disclaimer The funding source had no involvement in study design; in the
collection, analysis and interpretation of data; in the writing of the report; and in the
decision to submit the article for publication.

Competing interests The authors declare no conflict of interests
Patient consent for publication Not applicable.

6

Barros H, et al. BMJ Open 2022;12:¢052964. doi:10.1136/bmjopen-2021-052964



Provenance and peer review Not commissioned; externally peer reviewed.

Supplemental material This content has been supplied by the author(s). It has
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been
peer-reviewed. Any opinions or recommendations discussed are solely those

of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and
responsibility arising from any reliance placed on the content. Where the content
includes any translated material, BMJ does not warrant the accuracy and reliability
of the translations (including but not limited to local regulations, clinical guidelines,
terminology, drug names and drug dosages), and is not responsible for any error
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the use
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs

Henrique Barros http://orcid.org/0000-0003-4699-6571
Ana Alfredo http://orcid.org/0000-0002-0653-2783
Rosa Domingues http://orcid.org/0000-0001-5722-8127

REFERENCES

1 Hughes MM, Black RE, Katz J. 2500-g low birth weight cutoff: history
and implications for future research and policy. Matern Child Health J
2017;21:283-9.

2 United Nations Children’s Fund and World Health Organization.

Low Birthweight: Country,regional and global estimates. New York:
UNICEF, 2004. https://apps.who.int/iris/handle/10665/43184

3 Blencowe H, Krasevec J, de Onis M, et al. National, regional, and
worldwide estimates of low birthweight in 2015, with trends from
2000: a systematic analysis. Lancet Glob Health 2019;7:€849-60.

4 Institute for Health Metrics and Evaluation (IHME). GBD compare
data visualization. Seattle: WA: IHME, University of Washington,
2016. http://vizhub.healthdata.org/gbd-compare

5 Jaddoe VWV, Witteman JCM. Hypotheses on the fetal origins of adult
diseases: contributions of epidemiological studies. Eur J Epidemiol
2006;21:91-102.

6 Knop MR, Geng T-T, Gorny AW, et al. Birth Weight and Risk of Type
2 Diabetes Mellitus, Cardiovascular Disease, and Hypertension in
Adults: A Meta-Analysis of 7 646 267 Participants From 135 Studies.
J Am Heart Assoc 2018;7:e008870.

7 World Health Organization, Resolution WHA65.6. Comprehensive
implementation plan on maternal, infant and young child nutrition. in:
Sixty-fifth World health assembly Geneva. Geneva: Resolutions and
decisions Geneva WHO annexes, 2012: 2012. 12-13. http://www.
who.int/nutrition/topics/WHAB65.6_resolution_en.pdf?ua=1

8 World Health Organization. Comprehensive implementation plan on
maternal, infant and young child nutrition, 2014. Available: http://
www.who.int/iris/handle/10665/113048 [Accessed April 2019].

9 Martin JA, Hamilton BE, Osterman MJK. Births: final data for 2017.
National Vital Statistics Reports 2018;67:1-50.

10 OECD health statistics, 2019. Available: http://www.oecd.org/els/
health-systems/health-data.htm [Accessed January 2020].

11 Dominguez TP, Race DTP. Race, racism, and racial disparities in
adverse birth outcomes. Clin Obstet Gynecol 2008;51:360-70.

12 PORDATA, 2020. Available: https://www.pordata.pt/DB/Portugal/
Ambiente+de+Consulta/Tabela [Accessed November 2021].

13 Villar J, Papageorghiou AT, Knight HE, et al. The preterm birth
syndrome: a prototype phenotypic classification. Am J Obstet
Gynecol 2012;206:119-23.

14 Kramer MS. Determinants of low birth weight: methodological
assessment and meta-analysis. Bull World Health Organ
1987;65:663-737.

15 Johnson CD, Jones S, Paranjothy S. Reducing low birth weight:
prioritizing action to address modifiable risk factors. J Public Health
2017;39:122-31.

16 Yan J, Groothuis PA. Timing of prenatal smoking cessation or
reduction and infant birth weight: evidence from the United Kingdom
millennium cohort study. Matern Child Health J 2015;19:447-58.

17 Pereira PPdaS, Da Mata FAF, Figueiredo ACG, et al. Maternal
active smoking during pregnancy and low birth weight in the
Americas: a systematic review and meta-analysis. Nicotine Tob Res
2017;19:497-505.

18

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

Kharkova OA, Grjibovski AM, Krettek A, et al. Effect of smoking
behavior before and during pregnancy on selected birth outcomes
among singleton full-term pregnancy: a Murmansk County birth
registry study. Int J Environ Res Public Health 2017;14. doi:10.3390/
ijerph14080867. [Epub ahead of print: 02 08 2017].

Xaverius PK, O'Reilly Z, Li A, et al. Smoking cessation and
pregnancy: timing of cessation reduces or eliminates the effect on
low birth weight. Matern Child Health J 2019;23:1434-41.

Patra J, Bakker R, Irving H, et al. Dose-response relationship
between alcohol consumption before and during pregnancy and
the risks of low birthweight, preterm birth and small for gestational
age (SGA)-a systematic review and meta-analyses. BJOG
2011;118:1411-21.

Strandberg-Larsen K, Poulsen G, Bech BH, et al. Association of light-
to-moderate alcohol drinking in pregnancy with preterm birth and
birth weight: elucidating bias by pooling data from nine European
cohorts. Eur J Epidemiol 2017;32:751-64.

Jarde A, Morais M, Kingston D, et al. Neonatal outcomes in women
with untreated antenatal depression compared with women without
depression: a systematic review and meta-analysis. JAMA Psychiatry
2016;73:826-37.

Dadi AF, Miller ER, Bisetegn TA, et al. Global burden of antenatal
depression and its association with adverse birth outcomes: an
umbrella review. BMC Public Health 2020;20:173.

Donovan BM, Spracklen CN, Schweizer ML, et al. Intimate partner
violence during pregnancy and the risk for adverse infant outcomes:
a systematic review and meta-analysis. BJOG 2016;123:1289-99.
Hill A, Pallitto C, McCleary-Sills J, et al. A systematic review and
meta-analysis of intimate partner violence during pregnancy and
selected birth outcomes. Int J Gynaecol Obstet 2016;133:269-76.
Salmasi G, Grady R, Jones J, et al. Environmental tobacco smoke
exposure and perinatal outcomes: a systematic review and meta-
analyses. Acta Obstet Gynecol Scand 2010;89:423-41.

Saude D-Gda. Portugal - Prevengédo e Controlo do Tabagismo

em Numeros - 2015. Lisboa: DGS, 2016. https://www.dgs.pt/
estatisticas-de-saude/estatisticas-de-saude/publicacoes/portugal-
prevencao-e-controlo-do-tabagismo-em-numeros-2015-pdf.aspx
Tojal C, Costa R. Anxiety and depression symptoms among
pregnant women with different smoking habits. Psychol Health Med
2020;25:410-7.

Alves E, Azevedo A, Correia S. Long-Term maintenance of smoking
cessation in pregnancy: an analysis of the birth cohort generation
XXI. Nicotine &Tobacco Research 2013;15:1598-607.

Teixeira C, Al Hamwi S, Carrapatoso M, et al. Tobacco use during
pregnancy among native and migrant women in Portugal. results
from the Bambino study. Revue d'Epidémiologie et de Santé
Publique 2018;66:5358-9.

Ornoy A, Ergaz Z. Alcohol abuse in pregnant women: effects on the
fetus and newborn, mode of action and maternal treatment. Int J
Environ Res Public Health 2010;7:364-79.

Pinto E, Barros H, dos Santos Silva I. Dietary intake and nutritional
adequacy prior to conception and during pregnancy: a follow-up
study in the North of Portugal. Public Health Nutr 2009;12:922-31.
Carapinha L, Ribeiro C, Lavado E. O consumo de alcool Na gravidez.
Lisboa: SICAD, 2015. http://www.sicad.pt/BK/Estatisticalnves
tigacao/EstudosConcluidos/Lists/SICAD_ESTUDOS/Attachments/
157/Relatorio_Divulgacao_EstudoAlcoolGravidez.pdf

Dunkel Schetter C. Psychological science on pregnancy: stress
processes, biopsychosocial models, and emerging research issues.
Annu Rev Psychol 2011;62:531-58.

Zuckerman B, Amaro H, Bauchner H, et al. Depressive symptoms
during pregnancy: relationship to poor health behaviors. Am J Obstet
Gynecol 1989;160:1107-11.

Maia BR, Marques M, Bos S. Epidemiology of perinatal depression
in Portugal: categorical and dimensional approach. Acta Med Port
2011;24 Suppl 2:443-8.

Figueiredo B, Conde A. Anxiety and depression in women and men
from early pregnancy to 3-months postpartum. Arch Womens Ment
Health 2011;14:247-55.

Bailey BA. Partner violence during pregnancy: prevalence, effects,
screening, and management. Int J Womens Health 2010;2:183-97.
Rodrigues T, Rocha L, Barros H. Physical abuse during pregnancy
and preterm delivery. American Journal of Obstetrics & Gynecology
2008;198:171:e1-6.

Almeida FSJ, Coutinho EC, Duarte JC, et al. Domestic violence in
pregnancy: prevalence and characteristics of the pregnant woman. J
Clin Nurs 2017;26:2417-25.

Patnode CD, Henderson JT, Thompson JH, et al. Behavioral
counseling and pharmacotherapy interventions for tobacco cessation
in adults, including pregnant women: a review of reviews for the U.S.
preventive services Task force. Ann Intern Med 2015;163:608-21.

Barros H, et al. BMJ Open 2022;12:¢052964. doi:10.1136/bmjopen-2021-052964


http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0003-4699-6571
http://orcid.org/0000-0002-0653-2783
http://orcid.org/0000-0001-5722-8127
http://dx.doi.org/10.1007/s10995-016-2131-9
https://apps.who.int/iris/handle/10665/43184
http://dx.doi.org/10.1016/S2214-109X(18)30565-5
http://vizhub.healthdata.org/gbd-compare
http://dx.doi.org/10.1007/s10654-005-5924-5
http://dx.doi.org/10.1161/JAHA.118.008870
http://www.who.int/nutrition/topics/WHA65.6_resolution_en.pdf?ua=1
http://www.who.int/nutrition/topics/WHA65.6_resolution_en.pdf?ua=1
http://www.who.int/iris/handle/10665/113048
http://www.who.int/iris/handle/10665/113048
http://www.oecd.org/els/health-systems/health-data.htm
http://www.oecd.org/els/health-systems/health-data.htm
http://dx.doi.org/10.1097/GRF.0b013e31816f28de
https://www.pordata.pt/DB/Portugal/Ambiente+de+Consulta/Tabela
https://www.pordata.pt/DB/Portugal/Ambiente+de+Consulta/Tabela
http://dx.doi.org/10.1016/j.ajog.2011.10.866
http://dx.doi.org/10.1016/j.ajog.2011.10.866
http://www.ncbi.nlm.nih.gov/pubmed/3322602
http://dx.doi.org/10.1093/pubmed/fdv212
http://dx.doi.org/10.1007/s10995-014-1516-x
http://dx.doi.org/10.1093/ntr/ntw228
http://dx.doi.org/10.3390/ijerph14080867
http://dx.doi.org/10.1007/s10995-019-02751-2
http://dx.doi.org/10.1111/j.1471-0528.2011.03050.x
http://dx.doi.org/10.1007/s10654-017-0323-2
http://dx.doi.org/10.1001/jamapsychiatry.2016.0934
http://dx.doi.org/10.1186/s12889-020-8293-9
http://dx.doi.org/10.1111/1471-0528.13928
http://dx.doi.org/10.1016/j.ijgo.2015.10.023
http://dx.doi.org/10.3109/00016340903505748
https://www.dgs.pt/estatisticas-de-saude/estatisticas-de-saude/publicacoes/portugal-prevencao-e-controlo-do-tabagismo-em-numeros-2015-pdf.aspx
https://www.dgs.pt/estatisticas-de-saude/estatisticas-de-saude/publicacoes/portugal-prevencao-e-controlo-do-tabagismo-em-numeros-2015-pdf.aspx
https://www.dgs.pt/estatisticas-de-saude/estatisticas-de-saude/publicacoes/portugal-prevencao-e-controlo-do-tabagismo-em-numeros-2015-pdf.aspx
http://dx.doi.org/10.1080/13548506.2019.1634820
http://dx.doi.org/10.1016/j.respe.2018.05.333
http://dx.doi.org/10.1016/j.respe.2018.05.333
http://dx.doi.org/10.3390/ijerph7020364
http://dx.doi.org/10.3390/ijerph7020364
http://dx.doi.org/10.1017/S1368980008003595
http://www.sicad.pt/BK/EstatisticaInvestigacao/EstudosConcluidos/Lists/SICAD_ESTUDOS/Attachments/157/Relatorio_Divulgacao_EstudoAlcoolGravidez.pdf
http://www.sicad.pt/BK/EstatisticaInvestigacao/EstudosConcluidos/Lists/SICAD_ESTUDOS/Attachments/157/Relatorio_Divulgacao_EstudoAlcoolGravidez.pdf
http://www.sicad.pt/BK/EstatisticaInvestigacao/EstudosConcluidos/Lists/SICAD_ESTUDOS/Attachments/157/Relatorio_Divulgacao_EstudoAlcoolGravidez.pdf
http://dx.doi.org/10.1146/annurev.psych.031809.130727
http://dx.doi.org/10.1016/0002-9378(89)90170-1
http://dx.doi.org/10.1016/0002-9378(89)90170-1
http://www.ncbi.nlm.nih.gov/pubmed/22849933
http://dx.doi.org/10.1007/s00737-011-0217-3
http://dx.doi.org/10.1007/s00737-011-0217-3
http://dx.doi.org/10.2147/IJWH.S8632
http://dx.doi.org/10.1111/jocn.13756
http://dx.doi.org/10.1111/jocn.13756
http://dx.doi.org/10.7326/M15-0171

42

43

44

45

46

47

48

49

50

Chamberlain C, O'Mara-Eves A, Porter J, et al. Psychosocial
interventions for supporting women to stop smoking in pregnancy.
Cochrane Database Syst Rev 2017;2:CD001055.

Stade BC, Bailey C, Dzendoletas D, et al. Psychological and/

or educational interventions for reducing alcohol consumption

in pregnant women and women planning pregnancy. Cochrane
Database Syst Rev 2009:CD004228.

Fergie L, Campbell KA, Coleman-Haynes T, et al. Identifying effective
behavior change techniques for alcohol and illicit substance

use during pregnancy: a systematic review. Ann Behav Med
2019;53:769-81.

Morrell CJ, Sutcliffe P, Booth A, et al. A systematic review, evidence
synthesis and meta-analysis of quantitative and qualitative studies
evaluating the clinical effectiveness, the cost-effectiveness, safety
and acceptability of interventions to prevent postnatal depression.
Health Technol Assess 2016;20:1-414.

Nair U, Armfield NR, Chatfield MD, et al. The effectiveness of
telemedicine interventions to address maternal depression:

a systematic review and meta-analysis. J Telemed Telecare
2018;24:639-50.

O'Connor E, Senger CA, Henninger ML, et al. Interventions to
prevent perinatal depression: evidence report and systematic review
for the US preventive services Task force. JAMA 2019;321:588-601.
Poyatos-Ledn R, Garcia-Hermoso A, Sanabria-Martinez G, et al.
Effects of exercise-based interventions on postpartum depression: a
meta-analysis of randomized controlled trials. Birth 2017;44:200-8.
Jahanfar S, Howard LM, Medley N, et al. Interventions for preventing
or reducing domestic violence against pregnant women. Cochrane
Database Syst Rev 2014;34:CD009414.

Daley D, McCauley M, van den Broek N. Interventions for women
who report domestic violence during and after pregnancy in low-
and middle-income countries: a systematic literature review. BMC

53

54

55

56

57

58

59

60

Chan A-W, Tetzlaff JM, Gatzsche PC, et al. Spirit 2013 explanation
and elaboration: guidance for protocols of clinical trials. BMJ
2013;346:e7586.

Ferreira PL, Quintal C, Lopes |. Teste de dependéncia nicotina:
validagéo linguistica E psicométrica do teste de Fagerstrom. Revista
Portuguesa de Satide Publica 2009;27:37-56.

Bush K, Kivlahan DR, McDonell MB, et al. The audit alcohol
consumption questions (AUDIT-C): an effective brief screening test
for problem drinking. ambulatory care quality improvement project
(ACQUIP). alcohol use disorders identification test. Arch Intern Med
1998;158:1789-95.

Burns E, Gray R, Smith LA. Brief screening questionnaires to identify
problem drinking during pregnancy: a systematic review. Addiction
2010;105:601-14.

Areias ME, Kumar R, Barros H, et al. Comparative incidence

of depression in women and men, during pregnancy and after
childbirth. validation of the Edinburgh postnatal depression scale in
Portuguese mothers. Br J Psychiatry 1996;169:30-5.

Tendais |, Costa R, Conde A, et al. Screening for depression and
anxiety disorders from pregnancy to postpartum with the EPDS and
STAI. Span J Psychol 2014;17:E7.

Basile K, Hertz M, Back S. Intimate partner violence and sexual
violence victimization assessment instruments for use in healthcare
settings: version 1. Atlanta, GA: Centers for Disease Control and
Prevention, National Center for Injury Prevention and Control, 2007.
https://www.cdc.gov/violenceprevention/pdf/ipv/ipvandsvscreening.
pdf

Adams G, Gulliford MC, Ukoumunne OC, et al. Patterns of intra-
cluster correlation from primary care research to inform study design
and analysis. J Clin Epidemiol 2004;57:785-94.

Pregnancy Childbirth 2020;20:141. 61 Pereira M, Azevedo A, Lunet N, et al. Explaining the decline in

51 Ricketts SA, Murray EK, Schwalberg R. Reducing low birthweight by coronary heart disease mortality in Portugal between 1995 and 2008.
resolving risks: results from Colorado's prenatal plus program. Am J Circulation 2013;6:634-42.
Public Health 2005:95:1952-7. 62 Lisi C, De Freitas C, Barros H. Maternal country of birth and

52 El-Mohandes AAE, Kiely M, Gantz MG, et al. Very preterm birth is exclusive breastfeeding during the first in-hospital day in Portugal:
reduced in women receiving an integrated behavioral intervention: a the influence of the Baby-Friendly Hospital initiative. J Hum Lact
randomized controlled trial. Matern Child Health J 2011;15:19-28. 2021;37:147-57.

8 Barros H, et al. BMJ Open 2022;12:¢052964. doi:10.1136/bmjopen-2021-052964


http://dx.doi.org/10.1002/14651858.CD001055.pub5
http://dx.doi.org/10.1002/14651858.CD004228.pub2
http://dx.doi.org/10.1002/14651858.CD004228.pub2
http://dx.doi.org/10.1093/abm/kay085
http://dx.doi.org/10.3310/hta20370
http://dx.doi.org/10.1177/1357633X18794332
http://dx.doi.org/10.1001/jama.2018.20865
http://dx.doi.org/10.1111/birt.12294
http://dx.doi.org/10.1002/14651858.CD009414.pub3
http://dx.doi.org/10.1002/14651858.CD009414.pub3
http://dx.doi.org/10.1186/s12884-020-2819-0
http://dx.doi.org/10.1186/s12884-020-2819-0
http://dx.doi.org/10.2105/AJPH.2004.047068
http://dx.doi.org/10.2105/AJPH.2004.047068
http://dx.doi.org/10.1007/s10995-009-0557-z
http://dx.doi.org/10.1136/bmj.e7586
http://dx.doi.org/10.1001/archinte.158.16.1789
http://dx.doi.org/10.1192/bjp.169.1.30
http://dx.doi.org/10.1017/sjp.2014.7
https://www.cdc.gov/violenceprevention/pdf/ipv/ipvandsvscreening.pdf
https://www.cdc.gov/violenceprevention/pdf/ipv/ipvandsvscreening.pdf
http://dx.doi.org/10.1016/j.jclinepi.2003.12.013
http://dx.doi.org/10.1161/CIRCOUTCOMES.113.000264
http://dx.doi.org/10.1177/0890334420982248

	Fast-­track referral for health interventions during pregnancy: study protocol of a randomised pragmatic experimental study to reduce low birth weight in Portugal (STOP LBW)
	Abstract
	Introduction﻿﻿
	Objectives

	Methods
	Study design
	Participants
	Study setting
	Eligibility criteria
	Recruitment
	Procedure
	Criteria for discontinuing or modifying allocated interventions

	Interventions
	Intervention arm
	‘Standard of care’ arm

	Outcomes
	Sample size
	Randomisation
	Sequence generation, allocation and blinding

	Data management
	Data collection and analysis
	Patient and public involvement

	Discussion
	References


