
Dilworth et al. 
Implementation Science Communications           (2024) 5:112  
https://doi.org/10.1186/s43058-024-00655-z

SYSTEMATIC REVIEW Open Access

© Crown 2024. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which permits 
use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original 
author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third 
party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the mate-
rial. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation 
or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit 
http://creativecommons.org/licenses/by/4.0/.

Implementation Science
Communications

Barriers and enablers to addressing smoking, 
nutrition, alcohol consumption, physical activity 
and gestational weight gain (SNAP-W) as part 
of antenatal care: A mixed methods systematic 
review
Sophie Dilworth1,2,3,4*  , Emma Doherty1,2,3, Carly Mallise1,2,3, Milly Licata1,2,3, Jenna Hollis1,2,3, Olivia Wynne1,3,5, 
Cassandra Lane1,2,3, Luke Wolfenden1,2,3, John Wiggers1,2,3 and Melanie Kingsland1,2,3 

Abstract 

Background International clinical guidelines recommend that smoking, nutrition, alcohol consumption, physical 
activity and gestational weight gain (SNAP-W) be addressed as part of routine antenatal care throughout preg-
nancy. However, guideline recommendations are poorly implemented, and few antenatal care recipients routinely 
receive the recommended care. There is a need to establish the determinants (barriers and enablers) to care delivery 
to inform strategies to improve implementation. This systematic review aimed to synthesize qualitative and quantita-
tive evidence of the barriers and enablers to the routine delivery of antenatal care targeting SNAP-W health risks.

Methods A systematic review was conducted following Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses guidelines. Seven databases were searched for relevant studies published between January 2001 
and November 2023. Study findings were coded and analysed according to the domains of the Theoretical Domains 
Framework (TDF).

Results Forty-nine studies were included in the review, 27 qualitative studies and 22 quantitative studies. The studies 
were conducted in 14 countries. Data were collected from 7146 antenatal care providers (midwives, Aboriginal health 
workers, obstetricians, medical officers, general practitioners) and 352 barriers and enablers were identified. Across 
all SNAP-W health risk and antenatal care provider groups, the predominant TDF domain was ‘environmental con-
text and resources’, identified in 96% of studies. Barriers within this domain included insufficient time, limited access 
to and quality of resources, and limited organisational supports. ‘Beliefs about consequences’ was the second most 
common TDF domain, reported in 67% of studies, particularly studies of care related to alcohol use, nutrition/ physical 
activity/ gestational weight gain and those involving midwives, multidisciplinary practitioners and general practition-
ers. ‘Optimism’ was the second most common TDF domain for studies of smoking-related care and involving obstetri-
cians, gynaecologists, and other mixed medical professions.
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Conclusions It is critical that determinants related to environmental context and resources including time, resources 
and organisational supports are considered in the development of strategies to support the implementation of rec-
ommended antenatal care related to SNAP-W risks. Strategies addressing clinician beliefs about consequences 
and optimism may also be needed to support the implementation of care related to specific health behaviours 
and by specific antenatal care provider groups.

Registration The review protocol was prospectively registered with Prospero: CRD42022353084; 22 October 2022.

Keywords Preventive, Pregnancy, Smoking, Alcohol, Weight, Nutrition, Physical activity, Barriers, Theoretical domains 
framework, Systematic review

Contributions to the literature
• This review synthesises barriers and enablers to the 
routine delivery of SNAP-W care during pregnancy 
and codes them into the Theoretical Domains Frame-
work (TDF). It is the first review with this focus to use 
a theoretically informed approach to synthesis.

• The inclusion of qualitative and quantitative stud-
ies provides a deeper understanding of SNAP-W ante-
natal care delivery determinants.

• Barriers associated with the environmental context 
and resources are the most commonly reported barri-
ers to antenatal care provision related to SNAP-W.

Background
Modifiable risk factors during pregnancy can have sig-
nificant implications for pregnant people and their babies 
[1]. Tobacco smoking, suboptimal nutrition, alcohol 
consumption, physical inactivity and gestational weight 
gain outside of recommended ranges (SNAP-W) are 
associated with an increased risk of pregnancy complica-
tions and poor obstetric outcomes, including spontane-
ous abortion, small or large for gestational age, preterm 
birth, and need for neonatal intensive care [2–6]. Further 
negative impacts include poor infant and child outcomes, 
such as developmental delay and obesity [2, 3, 7–9]. Clus-
tering of these modifiable risk factors during pregnancy is 
also well established and can increase such risks through 
cumulative effects [10–12]. Internationally, it is estimated 
that 10% of pregnant people smoke tobacco [13–15], 10% 
consume alcohol [16], and 68% gain weight outside of 
recommended ranges [1, 2, 17, 18]. However, these rates 
vary considerably, with much higher reported prevalence 
in some countries and population groups [1].

Evidence-based international  clinical guidelines rec-
ommend that SNAP-W health risks, be addressed as 
part of routine antenatal care at initial appointments 
and throughout pregnancy [1, 19–21]. Such care is rec-
ommended to include assessment of risk status using a 
validated or objective measure; discussion of the risk 
factor recommendations and potential harms; and offer 
of further evidence-based support, such as referral to 

services for counselling, or provision of pharmaceuti-
cal support (such as nicotine replacement therapy), if 
required. However, these clinical guidelines are poorly 
implemented, with international evidence showing few 
antenatal care recipients routinely receive the recom-
mended care [22–26]. Unless routinely implemented, 
the intended benefits of antenatal clinical guidelines 
in supporting healthy pregnancies will not be fully 
realised.

To support improvements to the implementation of 
guideline recommended care, an understanding of the 
determinants to implementation from the perspective of 
antenatal care professionals is required [27, 28]. Studies 
of antenatal care provision have shown that implementa-
tion strategies designed to target care-delivery barriers 
reported by health professionals are effective in support-
ing the delivery of recommended care [29–32]. Identifi-
cation of barriers and enablers is a recommended step 
in the design of implementation and health care quality 
improvement strategies [27, 33]. The use of theoretical 
frameworks to inform this process increases effectiveness 
of implementation strategies by targeting behavioural 
determinants and underlying mechanisms required to 
change healthcare professionals’ behaviours [28].

Despite the importance, no reviews have synthesised 
evidence on barriers and enablers for SNAP-W risk 
behaviours for antenatal health professionals using a 
theoretical framework. Existing reviews have focused on 
individual health risk areas [34–36], been limited to syn-
thesis of barriers [35], included only qualitative evidence, 
or not used a theoretical framework [34, 35].

Objectives
The objectives of our review were to systematically 
review and synthesise the literature for qualitative and 
quantitative evidence according to the Theoretical 
Domains Framework (TDF) [37] to: 1) describe the bar-
riers and enablers reported by health professionals in 
the delivery of antenatal SNAP-W care provision; and 2) 
compare barriers and enablers by health risk and health-
care profession.



Page 3 of 27Dilworth et al. Implementation Science Communications           (2024) 5:112  

Methods
We followed the Preferred Reporting Items for System-
atic Reviews and Meta‐Analyses (PRISMA) Guidelines 
[38] when conducting this review (see Additional file 1). 
The review protocol was prospectively registered with 
Prospero: CRD42022353084; 22 October 2022.

Searches
The search strategy was developed in consultation with 
research librarians (See Additional file 2) and run across 
seven electronic bibliographic databases: MEDLINE, 
EMBASE, PsycINFO, Maternity and Infant Care, Sco-
pus, CINAHL and Cochrane Library. Reference lists of 
included studies and relevant reviews were also screened. 
The search was limited to articles published in the past 
22 years (2001). Studies published 22 or more years ago 
were excluded due to the likelihood of significant changes 
in policy and guideline recommendations. The coun-
try of origin was not restricted. Only studies published 
in English were eligible for consideration, due to lack of 
resources.

Search results were uploaded to Covidence for screen-
ing, data extraction, and quality assessment [39]. Follow-
ing removal of duplicates, study titles and abstracts, then 
full texts were screened for eligibility by two independent 
reviewers (SD and either ED, OW, CM). Discrepancies 
regarding study eligibility were resolved through discus-
sion and consensus between the three reviewers (SD, ED 
and either OW or CM). Where there was insufficient 
information to determine study eligibility, a reviewer 
contacted the original study author(s) for clarification.

Study inclusion and exclusion criteria
Studies were included if they explored antenatal care pro-
vider’s perceived or experienced barriers and/or enablers 
to antenatal care related to the provision of SNAP-W 
care (assessment, advice, assistance) during pregnancy. 
Antenatal care was defined as pregnancy/ antenatal/ pre-
natal care from the time when pregnancy is confirmed 
to birth, delivered in any health care setting including, 
hospital outpatient clinics, primary healthcare, or com-
munity care settings. Barriers were defined as anything 
that impeded or obstructed the delivery of care and ena-
blers as anything that eased or promoted the delivery of 
care [40]. Barriers/enablers had to be reported as an aim/ 
objective of the study or in the outcomes, not inferred by 
discussion. Antenatal care providers were health profes-
sionals involved in routine antenatal care as their primary 
specialty, such as midwives, Aboriginal health workers, 
obstetricians, and medical officers working in maternity 
services/ specialty areas, including general practition-
ers/ family physicians. Only primary qualitative, quanti-
tative, and mixed method studies were included. Studies 

were excluded if the outcomes reported the perspective 
of health professionals not involved in the routine deliv-
ery of antenatal care, patients or health risk behaviours 
that could not be considered separately from the topic 
of the review or were focused on a subset of women and 
barriers related to their specific needs and care, e.g., Ges-
tational Diabetes. Studies evaluating barriers/enablers 
to antenatal care providers participation in the imple-
mentation of a specific intervention/ program, were also 
excluded.

Study quality assessment
The Mixed Methods Appraisal Tool (MMAT) [41, 42] was 
used to appraise the methodological quality of included 
studies. Two review authors independently applied the 
MMAT to each study (MK and JH, SD and CL), with 
disagreements resolved through discussion with a third 
review author as needed (SD, MK). The MMAT was cho-
sen because it can be applied to various study designs, 
including, quantitative observational, qualitative, and 
mixed-methods studies [43, 44]. The quality appraisal 
was not used to exclude studies.

Data extraction strategy
Standardised data extraction forms for qualitative 
and quantitative research were developed and piloted 
before use. Two reviewers independently carried out 
data extraction of all included studies (SD and ML, ED, 
CM), and reached agreement in consultation with three 
reviewers (SD, ED, MK). Data items included the fol-
lowing: article citation, country, theoretical approach, 
aim of study, SNAP-W health risk behaviour/s, study 
design, data collection method, population, practice set-
ting, sample size, presentation of results and main find-
ings/ illustrations of findings. Where studies reported 
on the prevalence of all barriers/enablers included in 
data collection tools irrespective of the proportion of 
participants that reported being influenced by the bar-
rier/enablers a nominal cut point of 30% was applied to 
distinguish between determinants that were reported by 
a substantial proportion of participants rather than just 
examined. Following data extraction and quality assess-
ment within Covidence, data were exported to Microsoft 
Excel to facilitate synthesis.

Data synthesis and presentation
The protocolised parallel integrated approach to data 
synthesis was not possible due to heterogeneity in the 
reported quantitative data. As per protocol, the synthesis 
moved to a convergent approach that coded the quanti-
tative and qulitative data sets against a pre-determined 
framework [45, 46]. Extracted quantitative data were 
‘qualitized’ [45–47], a process that converts quantitative 
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data into ‘textual descriptions’ to allow integration with 
qualitative data [45–47]. This method is recommended 
as it is less error-prone than attributing numerical val-
ues to qualitative data [48]. Survey items and response 
options were considered as textual descriptions of bar-
riers/enablers. Where studies reported barriers/enablers 
as aggregated categories/ domains the category label 
was considered as the textual description. These tex-
tual descriptions were pooled with the data extracted 
directly from qualitative studies [45, 46]. To bring the 
data together, all extracted data were coded against a 
pre-determined framework [49]: the TDF [28, 50], see 
Additional file  3. Two review authors (MK and ED) 
independently coded the extracted barriers and ena-
blers to the TDF. To ensure consistency and ‘fit’ within 
the framework, all coding was reviewed, discussed, and 
agreed by three review authors (MK, ED, SD). The syn-
thesis presents the cumulative frequency of barrier and 
enablers coded for each domain (i.e., the number of 
times a domain was coded overall, including repeated 

coding from single studies). The number of studies that 
identified each domain at least once was also reported 
to reduce the risk of confirmatory bias, from studies that 
focussed only on a single or limited number of domains.

During synthesis, exact quotes and phrasing from pri-
mary studies were not modified to accurately report on 
the primary study findings. It is noted that language in 
the primary studies may not reflect inclusivity in gender 
identity. Elsewhere in the review, inclusive language has 
been used in recognition of the different gender identities 
of birthing parents.

Results and discussion
Search results
The search strategy was run up to October 2023 and 
identified 3684 unique articles. Following title and 
abstract screening, 177 full text articles were assessed for 
eligibility, resulting in 49 studies that were included in 
the review (Fig. 1).

Fig. 1 PRISMA flow diagram
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Study characteristics
The review includes 49 studies with data collected from 
7146 antenatal care providers. Included studies were pub-
lished between 2001 and 2023 and conducted across 14 
countries, predominately the United States (n = 14), Aus-
tralia (n = 12), and the United Kingdom (n = 7). Regarding 
study design, 27 studies used qualitative designs, 20 stud-
ies used a cross sectional survey, and two studies reported 
the use of a mixed methods design. However, the two 
mixed methods studies reported findings generated via 
a survey only and have been considered as quantita-
tive studies in this review. The antenatal care providers 
included in studies were primarily midwives (n = 22), 
followed by multidisciplinary groups (n = 12), obstetri-
cian/gynaecologists (n = 6), general practitioners (n = 5), 
and mixed/unspecified medical practitioners (n = 5). The 
most common SNAP-W health risk examined in stud-
ies was smoking (n = 22), followed by nutrition/ physi-
cal activity/ gestational weight gain (n = 18) and alcohol 
consumption (n = 9). Thirteen studies used an established 
theoretical framework to guide the development of data 
collection methods or data synthesis. Table 1 shows the 
characteristics of the included studies.

Study quality assessment
The quality assessment of included studies is provided 
in Additional file  4. Each study included clear research 
questions and reported on data that addressed those 
questions, passing the two screening questions. Of the 
27 qualitative studies, most used adequate data collection 
methods to address the research question, included an 
interpretation of results supported by data, and provided 
a clear link between data source/s, collection, analysis, 
and interpretation (59%-74% met the criteria). The most 
frequently met criteria for qualitative studies was ‘Are the 
findings adequately derived from the data?’ (74%), reflect-
ing high quality reporting of analytic procedures. How-
ever, qualitative studies were less likely to demonstrate 
that the chosen qualitative approach was appropriate to 
answer the research question, with only one-third meet-
ing this criterion (33%) and most being rated as ‘can’t 
tell’ (55%), reflecting poor articulation in methodology. 
Of the 22 quantitative descriptive studies, most met the 
criteria related to using an appropriate sampling strategy 
and statistical analysis to address the research question 
(86%-95% met criteria). However, they did not demon-
strate that participant samples were representative of the 
target population, the use of appropriate measures, and 
low risk of nonresponse bias (62%-76% failed to meet cri-
teria). Overall, the methodological quality of qualitative 
studies was assessed as higher than that of quantitative 
studies. The number of criteria met by the quantitative 
studies ranged from 0–5, with a mode 4/5, median 4 and 

mean 3. The number of criteria met by the quantitative 
studies ranged from 1–4, with mode 2/5, median 2 and 
mean 3.

Results of individual studies
A total of 352 barriers and enablers were extracted 
from the 49 included studies. The number of barriers 
and enablers extracted from individual studies ranged 
from one [68] to 28 [67] with a median of six barriers/
enablers per study. Twenty-six studies reported barriers 
only, twenty reported barriers and enablers and two stud-
ies reported enablers only. The number of TDF domains 
that the barriers/enablers from individual studies cov-
ered ranged from one domain [68] to 11 [53, 67] with a 
median four domains reported in each study. Additional 
files 5, 6, 7. provide details of the barriers and enablers 
as reported in the individual studies. Barriers/enablers to 
care addressing SNAP-W health risks were coded to all 
14 TDF domains Fig. 2 presents the frequency of barriers 
and enablers within each TDF domain as a percentage of 
the included studies. Determinants are reported for each 
SNAP-W risk behviour and across all SNAP-W health 
risk behaviours.

Synthesis of results
Smoking related antenatal care barriers and enablers
Twenty-two included studies, published between 2001 
and 2022, examined the barriers and enablers to smok-
ing cessation care during pregnancy. Barriers and ena-
blers were reported across all 14 of the TDF domains. 
The most common TDF domains were ‘environmen-
tal context and resources,’ which was reported in 95.5% 
(n = 21) of studies [24, 51, 53, 55–67, 69–71]; followed by 
‘optimism’ (68.2%; n = 15), which often reflected barriers 
related to ‘pessimism’ [24, 51, 52, 54–57, 59, 60, 62, 64, 
66–68, 71]), ‘skills’ (50%; n = 11) [51–53, 55–58, 62, 65–
67], ‘knowledge’ (45.5%; n = 10) [52, 53, 55, 61–63, 65, 67, 
69, 70], and ‘beliefs about consequences’ [51, 53, 55–57, 
64, 65] (45.5%; n = 10).

‘Environmental context and resources’ and ‘optimism’ 
were consistently the top domains identified across all 
antenatal care provider groups, including midwives 
(n = 9) [51, 53, 61, 62, 64, 66, 67, 69, 71], multidisciplinary 
groups (n = 4) [55, 56, 60, 65], obstetricians/gynaecolo-
gists (n = 4) [54, 59, 63, 68], mixed medical officer groups 
(n = 3) [24, 57, 58], and general practitioners (n = 1) [52].

Within the ‘environmental, context and resources’ 
domain, sufficient time was perceived as an enabler [67] 
and insufficient time as a barrier to providing smoking 
cessation care [24, 51, 54–57, 60–67, 69–71]. Reimburse-
ment, in the form of billable Medicare item numbers for 
cessation counselling was an enabler [58] and the lack 
of reimbursement/ remuneration for consultation was a 
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barrier [55, 62]. Other financial factors included cost and 
access to medication (e.g., Nicotine Replacement Ther-
apy) [51, 52, 58]. Seven studies identified access to physi-
cal resources, including written material and attractive 
visual items, as factors that influenced delivery of care 
[52, 55, 57, 59, 62, 67].

Organisational contextual factors included the use of an 
electronic medical record [65], structures and processes 
that prioritised smoking cessation, including guidelines 
and continuity of care models [55, 64, 70] and access 
to referral supports [51, 54]. Barriers were reported 
that highlighted the impact of the broader system and 

organisational context, including levels of stress, working 
conditions and acute shortage of midwives in public sec-
tor antenatal services [57].

Within the ‘optimism’ domain, barriers and enablers 
related to professional’s confidence that things would 
happen for the best or desired goals would be attained. 
Factors reported in this domain were labelled optimism 
[24, 67], pessimism [57], scepticism or futility [64]. More 
often the barrier was expressed as a lack of confidence in 
achieving desired outcomes [24, 51, 54–57, 59, 60, 62, 64, 
66, 68, 71]. At times these perceptions caused reluctance 
to provide smoking cessation support [56].

Fig. 2 Barriers and enablers by SNAP-W health risk behaviour all antenatal professionals
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Alcohol consumption related antenatal care barriers 
and enablers
Nine studies, published between 2010 and 2023, exam-
ined the barriers and enablers to addressing alcohol con-
sumption within routine antenatal care [72–80]. Barriers 
and enablers were coded to nine of the TDF domains. 
The most common domain was ‘environmental context 
and resources’ (88.9%; n = 8) [72–78, 80], followed by 
‘beliefs about consequences’ (77.8%; n = 7) [72–75, 78], 
then ‘skill’ (55.6%; n = 5) [73–77] and ‘social influence’ 
(44.4%; n = 4) [74, 76, 79, 99].

Seven of the nine studies reported the perspectives of 
midwives [73, 75–80], resulting in midwife’s perspec-
tives heavily influencing the identified domains. Of the 
remaining two studies, Doherty, Kingsland [74] reported 
perspectives of a multidisciplinary sample and Anderson, 
Dang [72] sampled obstetricians and gynaecologists.

Insufficient time was the most common barrier coded 
to the ‘environmental context and resources’ domain [72, 
73, 75, 77, 78, 80]. Other barriers included lack of organi-
sational support [80] and poor resources [73, 77]. Ena-
blers coded to the ‘environmental context and resources’ 
domain related to improved access to guidelines [76], 
time for extra consultations with a midwife [76] and the 
completion of a validated screening tool prior to appoint-
ment attendance [78].

Barriers coded to the ‘beliefs about consequences’ 
domain [72–75, 77, 78], included patient denial/ resist-
ance to treatment [72, 73], patient sensitivity [73, 77], 
overload of information at the initial antenatal appoint-
ment [75], and competing workload priorities [75], where 
alcohol was reported as a low priority because of the lack 
of perceived impact of alcohol consumption on fetal out-
comes [75].

A trusting therapeutic relationship between midwives 
and their patients was reported as an enabler [78]. Clear, 
effective, and compassionate communication required 
non-confrontational discussions to ensuring that preg-
nant people feel comfortable disclosing alcohol use with-
out being stigmatised [78].

The domain of ‘social influence’ was coded as a deter-
minant to care related to alcohol consumption more 
often than for care related to other health risk behaviours 
(44% alcohol; 11% nutrition/ physical activity/ gestational 
weight gain; and 36% smoking) [74, 76, 79, 99]. Different 
advice about alcohol consumption in pregnancy provided 
by health professionals was a barrier [78].

Nutrition/ physical activity/ gestational weight gain 
barriers and enablers
There were 18 studies, published between 2010 and 2021, 
that reported barriers and enablers to antenatal care 

provision related to nutrition/ physical activity/ gesta-
tional weight gain in pregnancy [81–84, 86–98, 100]. 
Barriers and enablers were coded to nine of the 14 TDF 
domains. The barriers were most frequently coded to the 
‘environmental context and resources’ domain (94.4%; 
n = 17) [81–84, 86–93, 95–98, 100], followed by the 
‘beliefs about consequences ‘ domain (83.3%; n = 15) [81–
83, 86–88, 90, 92–98, 100] and the ‘skills’ domain (44.4%; 
n = 8) [84, 87, 89–91, 93, 94, 100].

Seven studies reported barriers and enablers reported 
by multidisciplinary participants [81, 83, 84, 90, 92–94], 
six by midwives [82, 87, 88, 91, 98, 100], and three by 
general practitioners [89, 96, 97]. Timmerman, Walker 
[95] reported perceived barriers of obstetricians and Di 
Stefano, Godard [86] reported the barriers of physicians 
who were not otherwise specified as specialist medical 
practitioners. Consistently, across all antenatal care pro-
vider groups, factors related to the ‘environmental con-
text and resources’ and ‘beliefs about consequences’ were 
the most prominent domains to influence their practice 
related to nutrition/ physical activity/ gestational weight 
gain in pregnancy. Like care addressing alcohol consump-
tion and smoking, barriers within the ‘environmental 
context and resources’ domain included insufficient time 
[81, 88, 93, 95–97, 100]. In contrast, more determinants 
coded to this domain related to resources and organisa-
tional context. Studies highlighted a complex interplay 
of resources need and organisational constraints [84], 
including access to referral services/ inter-professional 
collaboration or multidisciplinary support [82, 87, 
88, 92, 95, 96, 98]; the cost of referral support [93, 95]; 
access to scales (for assessing weight) [88, 90]; difficulties 
with systems and documentation [90]; and availability 
of appropriate patient resources [82, 83, 87, 93, 95–98, 
100], including unsuitable languages [86]. Organisational 
contextual barriers and enablers included appointment 
schedules and times [84, 91, 92, 97, 100], funding [88], 
availability of continuity models of care [84, 88, 90, 98], 
and inter-professional collaboration [82, 87, 90].

Many barriers coded to the ‘beliefs about consequences’ 
domain [81–83, 86–88, 90, 92–98, 100] were about the 
perceived sensitivity of weight as a topic [81–83, 86–88, 
92–94, 98, 100], including concerns about weight stigma 
[90, 100] and fear of offending patients [87]. Other barri-
ers in the ‘beliefs about consequences’ domain included 
care being considered a low priority [81–83, 92, 97, 98], 
and questioning the evidence for care provision [90].

Reporting biases
Due to a lack of published protocols, it was not possible 
to determine the risk of reporting bias.
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Discussion
The findings of this review highlight some consistency 
in the barriers and enablers to antenatal care reported 
across the SNAP-W health risks, as well as some notable 
differences. Barriers and enablers within the TDF domain 
‘environmental context and resources’ were identified in 
around 96% of studies across each of the SNAP-W health 
risks. While this is a broad domain, there was consist-
ency across studies, in identifying time, access to and 
quality of resources, and organisational supports as key 
determinants. Beyond this domain, differences in deter-
minants were apparent for different SNAP-W risk factors 
and antenatal professional groups. Notably, almost 70% 
of studies related to smoking cessation care reported bar-
riers coded to the ‘optimism’ domain, over 80% of studies 
on care related to nutrition/ physical activity/ gestational 
weight gain reported barriers coded to the ‘beliefs about 
consequences’ domain, and almost 50% of studies of care 
related to alcohol consumption and 40% related to smok-
ing cessation care reported barriers coded to ‘social influ-
ence’. The ‘environmental context and resource’ was the 
leading domain across all antenatal care provider groups.

The predominance of barriers associated with ‘envi-
ronmental, context and resources’ was consistent with 
previous systematic reviews of antenatal care related to 
smoking [34] and alcohol [35], which reported barriers 
including organisational context [34], time constraints, 
and lack of clear protocol [35]. These findings confirm 
those of several other systematic reviews which have 
found that barriers and enablers related to ‘environmen-
tal context and resources’ are common determinants 
of  guideline recommended care  delivery across diverse 
clinical settings [36, 101, 102]. The review findings dem-
onstrate the importance of the systems, organisational 
structures and protocols within which health service staff 
operate in influencing the care that individual healthcare 
providers deliver, and that such external determinants 
are generally more influential than internal determinants 
related to the individual healthcare provider’s motivation 
and capability.

The specific determinants found for individual health 
risks were also supported somewhat by previous reviews. 
For instance, we found that for care related to nutrition/ 
physical activity/ gestational weight gain ‘beliefs about 
consequences’ was the second most frequently reported 
domain, which was also found by Heslehurst, Newham 
[36] who conducted a mixed methods systematic review 
to identify determinants related to maternal obesity and 
weight management [36]. These findings are consistent 
with a large body of growing evidence regarding weight 
stigma [103] and may be influencing beliefs and behav-
iours of clinicians regarding care associated with ges-
tational weight gain. Similarly, we found ‘beliefs about 

consequences’ to be an important domain in relation to 
care related to alcohol consumption. This was consist-
ent with a systematic review of barriers to screening for 
alcohol or other drugs during pregnancy conducted by 
Oni, Buultjens [35]. The review reported perceived bar-
riers related to concerns about damaging the therapeutic 
relationship and causing anxiety or guilt by asking about 
alcohol consumption and perceived inconclusive evi-
dence regarding alcohol consumption during pregnancy. 
In relation to smoking related care, consistent with our 
findings, a review by Flemming, Graham [34] reported 
scepticism and pessimism as a barrier, but this was inte-
grated across their major themes related to the profes-
sional role and the organisational context.

We found that there were some differences in determi-
nants to antenatal SNAP-W care based on health profes-
sional groups. While all groups reported ‘environmental 
context and resources’ as influential, ’beliefs about con-
sequences’ was  the second most common domain for 
midwives, multidisciplinary practitioners and general 
practitioners  ’Optimism’, largely represented by pessi-
mistic views, was the second most common domain for 
obstetricians,gynaecologists, and other mixed medical 
samples. While we found no previous reviews on SNAP-
W antenatal care that reported on determinants by pro-
fession, these findings are consistent with broad literature 
regarding professional differences in determinants to care 
[104]. Such differences may be reflective of fundamental 
core differences in the disciplines, training and practices 
of midwives and nursing professions and medical profes-
sions [105, 106].

Limitations of the evidence
The overall quality of the included studies varied. More 
qualitative studies than quantitative studies met all the 
respective quality appraisal criteria. Most quantita-
tive studies were at risk of non-response bias due to low 
response rates, suggesting that their findings might not 
be representative of antenatal care providers broadly. 
Included studies that did not use a theoretical framework 
are at risk of confirmation bias due to their reliance on 
the outcomes of previous research to inform their survey 
development or question guide or the simple selection of 
a specific domain of interest without justification [107]. It 
is also worth noting that older studies within the review 
may have limited utility in the current context consider-
ing changes to policy and evidence to support treatment, 
for example in relation to Nicotine Replacement Therapy 
[51], and Fetal Alcohol Syndrome [75], which now have 
an established evidence base and are embedded within 
smoking cessation and alcohol abstinence pregnancy care 
guidelines [20].
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Limitations of the review
This review has many strengths, including the use and 
synthesis of data from both quantitative and  qualita-
tive studies, the inclusion of studies examining both 
enablers and/or barriers for a more  comprehensive 
assessment, and grounding the synthesis in a theoreti-
cal framework, the TDF. However,  findings should be 
interpreted with consideration of its limitations. There 
is potential that the final study  sample does not repre-
sent all relevant research. For example, the search was 
conducted in English only,  which may have contributed 
to the small number of studies from low and middle-
income countries (higher  prevalence of non-English 
speaking). Without such representation, the external 
validity of the review findings may be restricted to high-
income countries. Despite using a broad and comprehen-
sive search and dual independent reviewers undertaking 
screening and selection, it is possible that studies report-
ing barriers/enablers as a part of larger studies and trials 
may have been excluded. The review team observed that 
qualitative studies were often less explicit in identifying 
barriers/enablers as part of their  aims statement, which 
may have resulted in exclusion. It is possible that publica-
tion bias exists; noting that only one qualitative study was 
published before 2010 [57]. Finally, the variety of meas-
ures, and lack of consistency in approaches to elicit bar-
riers and enablers required the review team to nominate 
an arbitrary cut point of 30% to identify priority barriers 
in the absence of any evidence to base a cut point on. It is 
possible that in applying this cut point, some minor bar-
riers and enablers were excluded from the synthesis.

Implications for future research, practice and policy
Implementation science-based approaches to support-
ing improvement to practices recommend implemen-
tation strategies be developed based on a theoretical 
understanding of barriers and enablers [27, 28]. However, 
only 13 of 49 included studies utilised an evidence-based 
theoretical framework to examine barriers and enablers 
[24, 52, 53, 59, 65, 67, 69, 70, 74, 78, 79, 90, 97] (typically 
the TDF). Without the use of a theoretical framework 
such as the TDF [37, 50] or Consolidated Framework for 
Implementation Research [108], there is risk that studies 
direct and isolate their enquiries to a subset of potential 
barriers that only cover limited domains and introduce 
confirmatory bias. Implementation strategies developed 
based on the barriers elicited through a biased approach 
can therefore be ineffective as they may not be designed 
to address true barriers to care. Future research into the 
determinants (barriers/enablers) of care delivery related 
to SNAP-W should utilise theoretical frameworks so 
that a comprehensive assessment of determinants can 
be undertaken and be used to support the development 

of effective implementation strategies [109, 110]. Strong 
representation of studies from high income countries, 
coupled with the heterogeneity of clinical settings within 
the included studies and the high proportion of barriers 
within the ‘environmental, context and resources’ domain 
support the need for future intervention development to 
explore determinants specific to the local context. Simi-
larly, although out of the scope of this review, consumer, 
and local stakeholder engagement, including policy and 
practice partners is important to ensure that interven-
tions and implementation strategies are appropriate to 
the implementation setting.

The findings of this review suggest that implemen-
tation strategies to improve antenatal SNAP-W care 
should fundamentally target barriers in the ‘environmen-
tal, context and resources’ domain. Strategies that [33, 
111–113] may be effective include ‘changing the physi-
cal structure and equipment’, ‘restructuring the physi-
cal environment’ or ‘adding objects to the environment’ 
[113, 114] to address time barriers created, as described 
by Hasted, Stapleton [90] as not having “the stuff handy”. 
These strategies could also be applied to address barriers 
related to access to high quality and appropriate physical 
patient resources [52, 55, 57, 59, 62, 67, 73, 77, 82, 83, 87, 
93, 95–98, 100], and access to scales to measure patient’s 
weight [88, 90], which may additionally act as a physcial 
‘promtp or cue’ to weigh patients [113]. ‘Social support 
(practical)’, ‘restructuring of the social environment’ and 
again ‘adding objects to the environment’ [113] through 
the addition or availability of clear structured local pro-
cesses, guidelines and policy to support practice [55, 57, 
67, 76, 88, 90, 97], along with electronic medical records 
systems, with integrated validated health risk screen-
ing tools [65, 78] may be effective in improving care. The 
availability of models of care that provide continuity were 
also highlighted as an important factor to support SNAP-
W care [64, 70, 84, 88]. ‘Restructuring the physical / 
social environment’ to make such models available would 
also align with longstanding strong evidence to support 
continuity models to improve many maternal outcomes, 
including reduced birthing intervention and increased 
satisfaction [115].

To make significant improvements to care delivery, 
researchers, service providers and policy makers need to 
consider important secondary domains when developing 
and implementing strategies to improve SNAP-W care. 
These secondary determinants differed by health risk 
and health professional discipline, including ‘optimism’ 
for smoking, obstetricians, gynaecologists, and other 
mixed medical samples; ‘beliefs about consequences’ 
for nutrition/ physical activity/ gestational weight gain 
and midwife, multidisciplinary and general practitioner 
samples; and ‘social influence’ for alcohol. Training and 
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education strategies may be effective [33, 108–110] in 
addressing barriers in the ‘optimism’ and ‘beliefs about 
consequences’ domains if they include behaviour change 
techniques such as persuasive reinforcement about 
research evidence and the salience of preventive care 
during pregnancy [33, 113]. For example, highlighting 
preventive care as cost effective [116], highly acceptable 
interventions [117, 118] that improve health outcomes 
for pregnant people and their babies [119].

Within this review determinants related to time and 
cost were coded to the ‘environmental, context and 
resources’ domain. However, parallels can be drawn 
between determinants in the ‘environmental, context and 
resources’ domain and the ‘beliefs about consequences’ 
domain. For example, cost versus perceived benefit and 
lack of time from the perspective of prioritisation of pre-
ventive care (making time). As such, strategies including 
policy and funding models that ‘incentivise’ the delivery 
of preventive care may address barriers related to the cost 
of medication (e.g., Nicotine Replacement Therapy) [51, 
52, 58], cost of referral and multidisciplinary support [82, 
87, 88, 92, 93, 95, 96, 98], and lack of reimbursement for 
clinicians’ time providing smoking cessation counselling 
[55, 58, 62] may be effective.

Conclusion
This review highlighted influential determinants of 
healthcare professionals’ behaviours in relation to the 
routine delivery of antenatal care addressing SNAP-W 
risk factors for pregnant people. Barriers and enablers 
within the TDF domain of ‘environmental context and 
resources’ were identified as the most influential. Imple-
mentation Strategies that modify the environment, such 
as restructuring appointments, improving resource pro-
vision and improving clinical support systems, are there-
fore essential if any significant differences are to be made 
to improve the delivery of recommended care to preg-
nant people related to SNAP-W risks. To further support 
improvement, there is also a need for implementation 
strategies tailored to notable differences in secondary 
determinants related to specific health risk behaviours 
and antenatal care provider groups. Testing the effective-
ness of these theoretical strategies in implementation 
trials in multidisciplinary antenatal care settings in an 
essential next step in progressing the field and improving 
care delivery so that preventive antenatal health care for 
smoking, nutrition, alcohol, physical activity and gesta-
tional weight gain is provided routinely and the benefits 
of such care to pregnancy and newborn outcomes are 
realised.
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