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Abstract

Background

Pregnancy is a critical time for fetal development, and education of women regarding
healthy lifestyle choices is an important function for prenatal care providers, those that
provide care to women during pregnancy. Within Canada, women choose to receive
pregnancy care from one of a variety of publicly funded care providers. This study
examines the association between the type of care provider(s) seen during pregnancy
and the provision of advice related to nutrition, weight management and substance
abuse.

Methods

Using data from the Alberta-based All Our Families prospective pregnancy cohort, we
conducted bivariate and multivariate analyses to determine the likelihood of receiving

advice related to nutrition, weight management, and substance abuse across provider
(s) seen.

Results

Of 3341 women in our sample, 38% saw a single provider during pregnancy and 56%
received care from multiple providers. Advice on nutrition was more likely to be provided
across all providers, while weight management and substance abuse was less frequently
and less consistently discussed. Relative to doctors in low-risk maternity clinics, midwives
were most likely to provide nutrition (OR: 3.09, 95% CI: 1.19-8.01) and weight management
(OR: 1.99, 95% CI: 1.13-3.50) advice to women.

PLOS ONE | https://doi.org/10.1371/journal.pone.0210290 January 7, 2019

1/11


http://orcid.org/0000-0002-9951-5244
https://doi.org/10.1371/journal.pone.0210290
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0210290&domain=pdf&date_stamp=2019-01-07
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0210290&domain=pdf&date_stamp=2019-01-07
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0210290&domain=pdf&date_stamp=2019-01-07
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0210290&domain=pdf&date_stamp=2019-01-07
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0210290&domain=pdf&date_stamp=2019-01-07
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0210290&domain=pdf&date_stamp=2019-01-07
https://doi.org/10.1371/journal.pone.0210290
https://doi.org/10.1371/journal.pone.0210290
http://creativecommons.org/licenses/by/4.0/
mailto:data@policywise.com

®PLOS | one

Supporting healthy pregnancies: Examining prenatal advice provision by providers in Alberta, Canada

Funding: Funding was provided through a
Secondary Analysis to Generate Evidence (SAGE)
grant, administered by PolicyWise for Children and
Families (SP, JDZ). The funder had no role in study
design, data collection and analysis, decision to
publish, or preparation of the manuscript.

Competing interests: The authors have declared
that no competing interests exist.

Conclusion

Findings suggest that the type of prenatal advice received by women depends on the pro-
vider(s) seen during pregnancy. Substance abuse was least likely to be discussed across
providers, suggesting important implications given recent cannabis legalization.

Introduction

The prenatal period, which takes place between conception and birth, is a critical time for fetal
development, and healthy growth depends heavily on maternal behaviours during this phase.
For this reason, pregnancy is promoted as a teachable moment, a time when women are effort-
lessly motivated to adopt healthier behaviours in order to influence positive outcomes for
themselves and their offspring [1]. This provides an opportunity for care providers to educate
women around the healthy lifestyle choices they can implement to support their and their oft-
spring’s health and avoid preventable adversities [1-5]. The Society for Obstetricians and
Gynaecologists in Canada (SOGC) encourages providers to have an open, communicative
relationship with their patients, allowing them to ask questions and discuss issues to support
informed decision making regarding their health during pregnancy [4]. The SOGC further
encourages women to inform their care provider as soon as they suspect they are pregnant and
to be seen within the first trimester [4].

Within Alberta, Canada, women have a choice in which publicly funded prenatal care
provider they see [6]. The Alberta Prenatal Record is used to by care providers to record a
woman’s medical history and lifestyle factors that can impact their pregnancy and post-
partum experience [7]. Recently, there has been a decline in family doctors providing pre-
natal care services and an expansion of publicly funded midwifery services across
Canadian provinces [8, 9]. Family physicians are encouraged to refer women to low-risk
maternity clinics, unless medically necessary for them to provide care themselves [10].
While having several choices can be considered beneficial for women, this can make pre-
natal care complex and confusing for both women and providers [11]. Referral pathways
between providers can be unclear and information sharing can be fragmented [6], leading
to a detriment in the quality of information and services offered to women. Furthermore,
research indicates that different providers have varying styles and foci of services due to
differing scopes of practice [6, 12-14]. This may contribute to inconsistencies in prenatal
advice provided. For example, midwives tend to provide less medicalized care compared
to physicians, and obstetricians tend to use more medical and surgical interventions com-
pared to other providers [6, 12-14]. Despite the differences in service provision and foci,
prenatal advice remains important for all women.

The aim of this study was to examine the association between the type of care provider(s)
seen during pregnancy and the provision of prenatal advice to women. According to their
most recent guidelines, the SOGC recommends that nutritional assessment and monitoring be
part of every prenatal plan, and that providers discuss lifestyle factors, including nutrition,
weight management and substance abuse during the initial prenatal visit [4]. Care providers
are further reminded, within the Alberta Prenatal Record, to talk to women regarding their
nutrition, weight management and substance use [7]. Consequently, this study placed a focus
on whether women reported receiving advice related to these healthy behaviours from their
prenatal care providers. The following analysis suggests that advice received by women varies
depending on the care provider(s) seen during pregnancy.
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Methods

A cohort analysis using data from the Alberta-based All Our Families (AOF) prospective preg-
nancy cohort (n = 3300) was conducted. AOF was designed to gather information for the pre-
natal period through to early childhood and includes outcomes for both mothers and their
children. Full details regarding recruitment, data collection and analysis can be found else-
where [15, 16]. Briefly: women less than 25 weeks’ gestation were recruited between 2008 and
2011 through primary health clinics, laboratory services, and via poster displays. Women were
asked to complete questionnaires twice during pregnancy and at multiple time points follow-
ing childbirth up to 5 years postpartum [15, 16]. Data collection is ongoing for the 8-year fol-
low-up period. Between 32 and 36 weeks’ gestation, women were asked to report the type of
healthcare provider(s) they saw during pregnancy. This identified whether they received pre-
natal care from a single or multiple providers. Providers included family doctors, doctors in
low-risk maternity clinics (DLRMC), obstetricians, midwives, and walk-in clinic doctors.
Women also reported whether or not they received advice related to healthy pregnancy behav-
iours, constituting outcome variables for this study, including: nutrition or vitamins and min-
erals (‘nutrition’); exercise or weight gain (‘weight management’), and smoking, drinking, or
drugs prevention (‘substance abuse’).

Descriptive analysis took place using frequencies, percentages and 95% confidence intervals
(CI). Bivariate analyses and Chi-square tests of association examined the relationship between
various maternal and pregnancy characteristics and whether prenatal care was received from a
single versus multiple provider(s). To determine the likelihood of receiving versus not receiv-
ing nutrition, weight management and substance abuse advice, crude odds and 95% CI were
calculated by provider(s) seen. Adjusted odds ratios (ORs) using multivariable logistic regres-
sion models compared the odds of receiving advice by provider(s) versus a DLRMC. All mod-
els were adjusted for the following covariates based on consultation with content experts:
prenatal class attendance, number of prenatal visits, initial prenatal visit taking place during
the first trimester, parity, ethnicity, time in Canada, visit with a nutritionist/ dietitian (nutri-
tion model only), and history of substance abuse problems (substance abuse model only). A
manual backwards stepwise approach was taken to arrive at final parsimonious models. We
chose the DLRMC as our reference group because it was the most commonly seen provider in
our sample. Information for these covariates were derived from the self-reported AOF ques-
tionnaires. For each model, we additionally examined whether parity, assisted reproduction
status, maternal age or pre-pregnancy BMI (nutrition and weight management models only)
modified the relationship between provider(s) seen and type of advice received. Due to low
sample sizes, pre-pregnancy BMI categories were combined as follows: under/ normal weight
and overweight/ obese.

Ethics approval for this study was received by the Conjoint Faculties Research Ethics Board
at the University of Calgary. Data cleaning and analysis took place using Stata 14 within the
Secondary Analysis to Generate Evidence (SAGE) virtual environment, administered through
PolicyWise for Children and Families.

Results

Of the 3341 women in the sample, 1283 (38%) saw a single provider during pregnancy and
1859 (56%) received care from multiple providers (Table 1). Women were, on average, 31
years of age at delivery, and 97% were partnered. The majority of the sample was educated,
with at least a high school-level diploma or higher (88%), were of Caucasian descent (78%),
were born in or had lived in Canada at least five years (89%) and had an annual gross house-
hold income of $60,000 or greater. Women that were less educated (p = 0.014), with lower
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Table 1. Sample characteristics.

Maternal age

Marital status
Partnered

Not-Partnered

Education
<High School
>High School
Ethnicity
White/Caucasian
Other

Time in Canada
Born in Canada/ lived >5 years
Lived <5 years
Annual household income
<$60,000
>$60,000
Parity
Primaparous

Multiparous

Whole Population Single Multiple Providers (n = 1859) p-value®
(n=3341) Provider (n = 1283)
Mean (SD)
31.2 (4.4) 31.2 (4.4) 31.3 (4.4) 0.587
n (%)
3245 (97.1%) 1240 (97.4%) 1808 (97.5%) 0.668
62 (1.9%) 21 (1.6%) 27 (1.5%)
363 (10.9%) 149 (11.7%) 167 (9.0%) 0.014
2946 (88.2%) 1111 (87.5%) 1669 (90.0%)
2604 (77.9%) 993 (78.2%) 1469 (79.2%) 0.416
703 (21.0%) 267 (21.0%) 367 (19.8%)
2979 (89.2%) 1128 (88.8%) 1673 (90.2%) 0.221
318 (9.5%) 125 (9.8%) 159 (8.6%)
585 (17.5%) 240 (18.9%) 269 (14.5%) 0.001
2625 (78.6%) 987 (77.7%) 1508 (81.3%)
1609 (48.2%) 581 (45.8%) 923 (49.8%) 0.027

1686 (50.5%)

*Differences examined using chi-square tests of association

https://doi.org/10.1371/journal.pone.0210290.t001

DLRMC
I 007 (Odds: 8.60, 95% Cl: 6.38-11.73)
@ Obstetrician
O I  5:°: (0dds: 5.09, 95% CI: 3.68-7.19)
% Walk-in Clinic Doctor
< I 540 (0dds: 5.33, 95% Cl: 1.53-18.00)
S Midwite
= I |57 (Odds: 22.43, 95% Cl: 10.71-53.67)
g Family Doctor
= I 559 (Odds: 5.87, 95% Cl: 4.27-8.29)

Multiple Providers

91% (Odds: 10.66, 95% CI: 9.08-12.63)

672 (52.9%)

908 (49.0%)

annual income (p = 0.001) and who were multiparous (p = 0.027) were more likely to receive
care from a single, versus multiple, provider(s) during pregnancy.

Nutrition

Between 84% and 96% of women reported receiving advice related to nutrition by their care
provider(s) during pregnancy (Fig 1). Midwives were most likely to provide than not provide
advice related to nutrition (odds: 22.43, 95% CI: 10.71-53.67), and three times more likely to
provide advice related to nutrition than DLRMCs (OR: 3.09, 95% CI: 1.19-8.01; Table 2).
Compared to DLRMCs, obstetricians had 48% lower odds of providing nutrition advice to

o
=
2
o

Obstetrician

Walk-in Clinic Doctor

Midwife

Substance abuse advice

Family Doctor

Multiple Providers

Weight management advice

81% (Odds: 4.36, 95% Cl: 3.46-5.53)

65% (Odds: 1.88, 95% CI: 1.45-2.45)

47% (Odds: 0.90, 95% Cl: 0.36-2.45)

89% (Odds: 8.11, 95% CI: 4.86-13.91)

73% (Odds: 2.76, 95% Cl: 2.13-3.58)

79% (Odds: 3.71, 95% Cl: 3.31-4.15)

DLRMC
] 73% (Odds: 2.69, 95% CI: 2.20-3.28)
Obstetrician
] 56% (Odds: 1.26, 95% CI: 0.98-1.62)
Walk-in clinic doctor
] 53% (Odds: 1.11, 95% Cl: 0.41-2.80)
Midwife
] 66% (Odds: 1.93, 95% CI: 1.38-2.73)
Family doctor
] 64% (Odds: 1.7, 95% CI: 1.39-5.92)
Multiple providers

73% (Odds: 2.67, 95% CI: 2.41-2.96)

Fig 1. Proportion, odds and 95% CI of women reported to receive, verses not receive, advice from a prenatal care provider.

https://doi.org/10.1371/journal.pone.0210290.9001
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Table 2. Final multivariable logistic regression results.

Unadjusted OR (95% | Adjusted OR*
CI) (95% CI)
Nutrition advice
DLRMC 1.00 1.00
Obstetrician 0.59 (0.38-0.91) 0.52 (0.32-
0.85)
Walk-in Clinic Doctor 0.62 (0.17-2.20) 0.62 (0.13-
2.90)
Midwife-Women with no assisted reproduction 2.95 (1.24-7.02) 3.09 (1.19-
8.01)
Midwife-Women with assisted reproduction 0.50 (0.03-9.08) 0.66 (0.03-
12.38)
Family doctor-Multiparous women 0.42 (0.24-0.75) 0.36 (0.19-
0.67)
Family doctor-Primaparous women 1.51 (0.71-3.17) 1.25 (0.54-
2.90)
Family doctor-Women classified as underweight/ normal pre- 0.57 (0.35-0.95) 0.46 (0.27-
pregnancy BMI 0.80)
Family doctor-Women classified as overweight/ obese pre-pregnancy 1.52 (0.61-3.76) 1.57 (0.54-
BMI 4.54)
Multiple Providers 1.24 (0.89-1.72) 1.04 (0.72-
1.51)
Weight management advice
DLRMC 1.00 1.00
Obstetrician 0.43 (0.31-0.60) 0.46 (0.32—
0.67)
Walk-in Clinic Doctor 0.21 (0.08-0.52) 0.24 (0.08-
0.72)
Midwife 1.86 (1.08-3.19) 1.99 (1.13-
3.50)
Family Doctor 0.63 (0.45-0.89) 0.72 (0.49-
1.05)
Multiple Providers 0.85 (0.66-1.09) 0.82 (0.62—
1.07)
Substance abuse advice
DLRMC 1.00 1.00
Obstetrician 0.47 (0.34-0.64) 0.48 (0.35-
0.66)
Walk-in Clinic Doctor 0.41 (0.16-1.04) 0.41 (0.15-
1.11)
Midwife 0.72 (0.49-1.05) 0.82 (0.56—
1.20)
Family Doctor 0.66 (0.49-0.89) 0.69 (0.51-
0.95)
Multiple Providers 0.99 (0.80-1.24) 1.00 (0.81-
1.26)

*Covariates: prenatal class attendance, number of prenatal visits, initial prenatal visit taking place during the first

trimester, parity, ethnicity, time in Canada, visit with a nutritionist/ dietitian (nutrition model only), and history of

substance abuse problems (substance abuse model only)

https://doi.org/10.1371/journal.pone.0210290.t002

women (OR: 0.52, 95% CI: 0.32-0.85) and family doctors had 64% (OR: 0.36, 95% CI: 0.19-
0.67) and 54% (OR: 0.46, 95% CI: 0.27-0.80) lower odds of providing nutrition advice to
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multiparous women and women categorized as under or normal weight pre-pregnancy,
respectively.

Weight management

Between 47% and 89% of women reported receiving weight management advice from their
prenatal care provider(s) during pregnancy (Fig 1). Midwives were most likely to provide than
not provide advice related to weight management (odds: 8.11, 95% CI: 4.86-13.91); whereas
walk-in clinic doctors were equally likely to provide, as not provide, advice related to weight
management (odds: 0.90, 95% CI: 0.36-2.45). Compared to DLRMCs, obstetricians had 54%
lower odds of providing weight management advice to women (OR: 0.46, 95% CI: 0.32-0.67)
during pregnancy (Table 2), and midwives had twice the odds of providing weight manage-
ment advice to women (OR: 1.99, 95% CI: 1.13-3.50). There was no evidence that parity, assis-
ted reproduction status, pre-pregnancy BMI or maternal age modified the relationship
between provider(s) seen during pregnancy and weight management advice received by
women.

Substance abuse

Between 53% and 73% of women reported receiving advice related to substance abuse during
pregnancy (Fig 1). Women reported that DLRMCs were most likely to provide, than not pro-
vide, substance abuse advice during pregnancy (odds: 2.69, 95% CI: 2.20-3.28), whereas obste-
tricians (odds: 1.26, 95% CI: 0.98-1.62) and walk-in clinic doctors (odds: 1.11, 95% CI: 0.41-
2.80) were reported equally likely to discuss, as not discuss, substance abuse with women. Rela-
tive to DLRMCs, obstetricians had 52% lower odds (OR: 0.48, 95% CI: 0.35-0.66), and family
doctors had 31% lower odds (OR: 0.69, 95% CI: 0.51-0.95), of discussing substance abuse with
women during pregnancy (Table 2). There was no evidence that parity, assisted reproduction
status, or maternal age modified the relationship between provider(s) seen during pregnancy
and substance abuse advice received by women.

Discussion

The aim of this study was to examine the association between the type of care provider(s) seen
during pregnancy and the provision of prenatal advice to women. Women have the ability to
receive care from publicly funded prenatal care providers with different foci and scopes of
practice [6, 12-14]. This study suggests that the type of prenatal advice received by women was
influenced by the provider(s) they saw during pregnancy. Since women were able to see multi-
ple providers during their pregnancy, we expected that seeing multiple providers would
increase their likelihood of receiving advice. However, within our sample the likelihood of
receiving advice among women who saw multiple providers was not higher than the likelihood
of receiving advice if women received care from a DLRMC. This suggests that seeing more
providers does not necessarily mean receiving more complete information. Furthermore, pre-
vious studies have shown that multiple providers may share conflicting messages with women,
resulting in increased confusion and anxiety [11]. Providing inconsistent information and
duplication of care may also lead to increased costs for the health care system and should be
avoided, as much as possible [6].

Overall, women consistently reported receiving advice related to nutrition (84%-96%),
regardless of the provider(s) they saw for their prenatal care. However, a lower and more var-
ied proportion of women (47%-89%) reported discussing weight management with their pro-
vider(s) during pregnancy, whereas substance abuse prevention appeared to be least
consistently discussed (53%-73%). Of all providers, midwives were most likely to provide
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advice related to nutrition to women. This may be a result of longer visits (i.e., approximately
30-45 minutes per visit, compared to 15 minutes for family physicians and 10 minutes for
obstetricians [17]). Given the SOGC encourages nutritional assessments for all women [4], the
consistency reported by women in receiving this type of advice, regardless of the length of visit
with their provider(s), is an encouraging finding.

In contrast to 90% of women that reported discussing nutrition, only 81% reported discuss-
ing weight management with their DLRMC. Findings on weight management indicate that
obstetricians and walk-in doctors were significantly less likely than DLRMC to discuss this
issue with women. These results may reflect the nature of obstetric and walk-in clinic care and
the specialized and acute nature of scopes of practice for these professions. Family physicians
and multiple providers were equally likely as DLRMC:s to discuss this type of advice. Similar to
providing advice related to nutrition, midwives were reported as most likely to discuss weight
management during pregnancy. While this could, again, be the result of longer visits, training
may be a factor. Notably, the literature shows inconsistency in this finding across jurisdictions
[18-20], suggesting that midwifery training plays a large part in preparing midwives to discuss
issues related to obesity and weight management with women during pregnancy [18, 19, 21].
Our findings suggest a strong contribution from midwives in sharing weight management
information in Alberta.

Exclusive of women that received care from midwives during pregnancy, only 47% to 81%
of women reported discussing weight management with their provider(s). Our results were
slightly higher than the McDonald [17] study, which stated between 39% and 64% of women
discussed weight gain with their provider during pregnancy. Yet, this finding is concerning,
given that many women still tend to gain more weight than recommended during pregnancy,
thereby posing lifelong challenges for both themselves and their unborn child [22-24]. Other
studies have established an association between pre-pregnancy BMI category and gestational
weight gain [24, 25], and existing guidelines provide recommendations around gestational
weight gain categories for women based on their pre-pregnancy BMI [25]. However, studies
still confirm that the counselling provided to women is not consistent with gestational weight
gain guidelines [17, 20]. McDonald [17] found that only 33% to 57% of women reported
receiving correct weight gain advice according to guidelines, depending on prenatal care pro-
vider seen. This suggests more research is required to examine the content of messaging deliv-
ered by care providers in Alberta. Perhaps more education is also required with prenatal care
providers to identify and overcome barriers associated with counseling women on gestational
weight gain, such as a lack of comfort around how to raise this potentially sensitive topic [20].

With the exception of walk-in clinic doctors and obstetricians, women reported their pro-
vider(s) were more likely to provide, than not provide, advice related to substance abuse dur-
ing pregnancy. Of the single providers seen during pregnancy, women reported that DLRMC
were most likely to discuss than not discuss substance abuse prevention. Unfortunately, our
findings show that both obstetricians and family doctors were statistically significantly less
likely to discuss this issue relative to the DLRMC. These results align with other findings,
where providers reported several barriers in discussing substance abuse with patients, includ-
ing gaps in appropriate knowledge of up-to-date research in the area, such as safe cessation
treatment options for expectant women; inconsistent organizational policies around how to
address this issue; time constraints during appointments; and a fear of losing patient trust, or
alienating disadvantaged women, by introducing this issue [18, 26].

While the prevalence of women reporting cigarette smoking during pregnancy has
remained stable over time, reported cannabis use among pregnant women is trending upwards
[27, 28]. Cannabis is the most commonly used illicit drug during pregnancy [27, 29]; research-
ers have found that cannabis use during pregnancy is relatively high, particularly among
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younger women and cigarette smokers [28, 30]. Approximately 5% of pregnant women
reported illicit drug use during pregnancy in Canada [31], but other estimates suggest rates of
cannabis use during pregnancy could range from 10-30% in various subsets of the population
[32-34]. Given the recent legalization of cannabis in Canada, this presents a significant con-
cern, in that there is currently low public awareness around the risks of cannabis intake during
pregnancy and the associated harms [27, 35, 36]. This is an area for further research and policy
improvement.

Strengths and limitations

A major strength of this study is the ability to discern advice received by prenatal care provider
(s) seen during pregnancy. Results from this study can be used to shape and refine prenatal
care practices in Alberta. While this study contributes unique findings to the literature, several
limitations do exist. It is possible that women reported seeing multiple providers because they
were referred to an obstetrician or low-risk maternity clinic mid-pregnancy by their family
doctor. In this situation, women may have received advice from one provider and not both;
however, due to the context around how women were asked to report this information, it was
not possible to attribute this advice to a single provider. This would lead to an underestimate
in the effects found for single providers and an overestimate of effects found for multiple
providers.

Another limitation is the potential for selection bias. In assessing the sociodemographic
characteristics of women that did not provide any information around their prenatal care pro-
vider(s), we found that younger, non-partnered, non-Caucasian, low income women were less
likely to answer which provider(s), if any, they saw during pregnancy (p<0.05). This also leads
to an underestimation of the effects found in our study. Existing literature suggests women
may face a fear of punishment and stigma in reporting their substance use to a healthcare pro-
vider [37, 38], further suggesting potential underestimates in effects found in this study. Addi-
tionally, advice received was participant reported and it is possible that advice provided was
not retained by the participant. The provider perspective was unaccounted for in this study.
Inclusion of this perspective in future studies can lead to enriched context around the barriers
and enablers to discussing healthy lifestyle factors with pregnant women.

Conclusion

This study suggests that the type of prenatal advice received by women was influenced by the
provider(s) they saw during pregnancy. While family physicians have traditionally played a
key role in education and behavior change for women, in recent years women have had access
to information from various providers, raising the need for consistency in advice provision
across all sources. Future work should focus on aligning and evaluating policy and practice
guidelines in Alberta to improve standard communication of prenatal information and poten-
tially reduce disparities in preventive health outcomes for mothers and children.

Acknowledgments

We thank Dhwani Debjani Paul for her contribution in considering the relevance of this work
for Alberta policy guidelines.

Author Contributions
Conceptualization: Shainur Premji, Jennifer D. Zwicker.

Formal analysis: Shainur Premji.

PLOS ONE | https://doi.org/10.1371/journal.pone.0210290 January 7, 2019 8/11


https://doi.org/10.1371/journal.pone.0210290

®PLOS | one

Supporting healthy pregnancies: Examining prenatal advice provision by providers in Alberta, Canada

Funding acquisition: Shainur Premji, Jennifer D. Zwicker.

Investigation: Carol Zaychkowsky.
Methodology: Shainur Premji, Sheila W. McDonald, Carol Zaychkowsky.

Project administration: Jennifer D. Zwicker.

Supervision: Sheila W. McDonald, Jennifer D. Zwicker.

Visualization: Shainur Premji.

Writing - original draft: Shainur Premji.

Writing - review & editing: Shainur Premji, Sheila W. McDonald, Carol Zaychkowsky, Jenni-

fer D. Zwicker.

References

1.

10.

11.

12.

13.

14.

Phelan S. Pregnancy: a "teachable moment" for weight control and obesity prevention. Am J Obstet
Gynecol. 2010; 202(2):135.e1-8. https://doi.org/10.1016/j.ajog.2009.06.008 PMID: 19683692

Alexander GR, Korenbrot CC. The role of prenatal care in preventing low birth weight. Future Child.
1995; 5(1):103-20. PMID: 7633858

Duthie EA, Drew EM, Flynn KE. Patient-provider communication about gestational weight gain among
nulliparous women: a qualitative study of the views of obstetricians and first-time pregnant women.
BMC Pregnancy Childbirth. 2013; 13:231. https://doi.org/10.1186/1471-2393-13-231 PMID: 24330402

Schuurmans N, Gagne G-P, Ezzat A, Colliton |, Mackinnon CJ, Dushinski B, et al. Healthy beginnings:
guidelines for care during pregnancy and childbirth. SOGC Clinical Practice Guidelines. 1998:1-65.
Available from: https://sogc.org/wp-content/uploads/2013/12/gui71EPS9812.pdf

Stengel MR, Kraschnewski JL, Hwang SW, Kjerulff KH, Chuang CH. "What my doctor didn’t tell me":
examining health care provider advice to overweight and obese pregnant women on gestational weight
gain and physical activity. Womens Health Issues. 2012; 22(6):e535-40. https://doi.org/10.1016/j.whi.
2012.09.004 PMID: 23122213

Metcalfe A, Grabowska K, Weller C, Tough SC. Impact of prenatal care provider on the use of ancillary
health services during pregnancy. BMC Pregnancy Childbirth. 2013; 13:62. https://doi.org/10.1186/
1471-2393-13-62 PMID: 23497179

Alberta Perinatal Health Program. Alberta Prenatal Record. Available from: http://dev.dapasoft.com/
aphp/doc/AB%20Prenatal%20Rec%20HS0001-125.pdf

O’Brien B, Harvey S, Sommerfeldt S, Beischel S, Newburn-Cook C, Schopflocher D. Comparison of
costs and associated outcomes between women choosing newly integrated autonomous midwifery
care and matched controls: a pilot study. J Obstet Gynaecol Can. 2010; 32(7):650—-6. PMID: 20707953

Zelmer J, Leeb K. Challenges for providing maternity services: the impact of changing birthing prac-
tices. Healthc Q. 2004; 7(3):21-3. PMID: 15230162

Alberta Health Services. Low risk obstetric options & referral information. Department of Medicine;
2016. Available from: https://www.calgaryfamilymedicine.ca/DFM_Clinical/images/resources/Calgary-
Zone-Low-Risk-Obstetric-Referral-Contact-Information-2016.pdf

Durand MA, Stiel M, Boivin J, Elwyn G. Information and decision support needs of parents considering
amniocentesis: interviews with pregnant women and health professionals. Health Expect. 2010; 13
(2):125-38. https://doi.org/10.1111/j.1369-7625.2009.00544.x PMID: 20536536

Bai J, Gyaneshwar R, Bauman A. Models of antenatal care and obstetric outcomes in Sydney South
West. Aust N Z J Obstet Gynaecol. 2008; 48(5):454—61. https://doi.org/10.1111/j.1479-828X.2008.
00888.x PMID: 19032659

O’Brien B, Chalmers B, Fell D, Heaman M, Darling EK, Herbert P. The experience of pregnancy and
birth with midwives: results from the Canadian maternity experiences survey. Birth. 2011; 38(3):207—
15. https://doi.org/10.1111/j.1523-536X.2011.00482.x PMID: 21884229

Klein MC, Kaczorowski J, Hall WA, Fraser W, Liston RM, Eftekhary S, et al. The attitudes of Canadian
maternity care practitioners towards labour and birth: many differences but important similarities. J
Obstet Gynaecol Can. 2009; 31(9):827—40. https://doi.org/10.1016/S1701-2163(16)34301-8 PMID:
19941707

PLOS ONE | https://doi.org/10.1371/journal.pone.0210290 January 7, 2019 9/11


https://doi.org/10.1016/j.ajog.2009.06.008
http://www.ncbi.nlm.nih.gov/pubmed/19683692
http://www.ncbi.nlm.nih.gov/pubmed/7633858
https://doi.org/10.1186/1471-2393-13-231
http://www.ncbi.nlm.nih.gov/pubmed/24330402
https://sogc.org/wp-content/uploads/2013/12/gui71EPS9812.pdf
https://doi.org/10.1016/j.whi.2012.09.004
https://doi.org/10.1016/j.whi.2012.09.004
http://www.ncbi.nlm.nih.gov/pubmed/23122213
https://doi.org/10.1186/1471-2393-13-62
https://doi.org/10.1186/1471-2393-13-62
http://www.ncbi.nlm.nih.gov/pubmed/23497179
http://dev.dapasoft.com/aphp/doc/AB%20Prenatal%20Rec%20HS0001-125.pdf
http://dev.dapasoft.com/aphp/doc/AB%20Prenatal%20Rec%20HS0001-125.pdf
http://www.ncbi.nlm.nih.gov/pubmed/20707953
http://www.ncbi.nlm.nih.gov/pubmed/15230162
https://www.calgaryfamilymedicine.ca/DFM_Clinical/images/resources/Calgary-Zone-Low-Risk-Obstetric-Referral-Contact-Information-2016.pdf
https://www.calgaryfamilymedicine.ca/DFM_Clinical/images/resources/Calgary-Zone-Low-Risk-Obstetric-Referral-Contact-Information-2016.pdf
https://doi.org/10.1111/j.1369-7625.2009.00544.x
http://www.ncbi.nlm.nih.gov/pubmed/20536536
https://doi.org/10.1111/j.1479-828X.2008.00888.x
https://doi.org/10.1111/j.1479-828X.2008.00888.x
http://www.ncbi.nlm.nih.gov/pubmed/19032659
https://doi.org/10.1111/j.1523-536X.2011.00482.x
http://www.ncbi.nlm.nih.gov/pubmed/21884229
https://doi.org/10.1016/S1701-2163(16)34301-8
http://www.ncbi.nlm.nih.gov/pubmed/19941707
https://doi.org/10.1371/journal.pone.0210290

®PLOS | one

Supporting healthy pregnancies: Examining prenatal advice provision by providers in Alberta, Canada

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Tough SC, McDonald SW, Collisson BA, Graham SA, Kehler H, Kingston D, et al. Cohort profile: the All
Our Babies pregnancy cohort (AOB). Int J Epidemiol. 2017; 46(5):1389-90k. https://doi.org/10.1093/ije/
dyw363 PMID: 28180262

McDonald SW, Lyon AW, Benzies KM, McNeil DA, Lye SJ, Dolan SM, et al. The All Our Babies preg-
nancy cohort: design, methods, and participant characteristics. BMC Pregnancy Childbirth. 2013; 13
(Suppl 1):S2. https://doi.org/10.1186/1471-2393-13-S1-S2 PMID: 23445747

McDonald SD, Pullenayegum E, Bracken K, Chen AM, McDonald H, Malott A, et al. Comparison of mid-
wifery, family medicine, and obstetric patients’ understanding of weight gain during pregnancy: a minor-
ity of women report correct counselling. J Obstet Gynaecol Can. 2012; 34(2):129-35. https://doi.org/10.
1016/S1701-2163(16)35155-6 PMID: 22340061

Holton S, East C, Fisher J. Weight management during pregnancy: a qualitative study of women’s and
care providers’ experiences and perspectives. BMC Pregnancy Childbirth. 2017; 17(1):351. https://doi.
org/10.1186/s12884-017-1538-7 PMID: 29020931

Macleod M, Gregor A, Barnett C, Magee E, Thompson J, Anderson AS. Provision of weight manage-
ment advice for obese women during pregnancy: a survey of current practice and midwives’ views on
future approaches. Matern Child Nutr. 2013; 9(4):467—-72. https://doi.org/10.1111/j.1740-8709.2011.
00396.x PMID: 22288981

Whitaker KM, Wilcox S, Liu J, Blair SN, Pate RR. Patient and provider perceptions of weight gain, physi-
cal activity, and nutrition counseling during pregnancy: a qualitative study. Womens Health Issues.
2016; 26(1):116—22. https://doi.org/10.1016/j.whi.2015.10.007 PMID: 26621605

Heslehurst N, Russell S, McCormack S, Sedgewick G, Bell R, Rankin J. Midwives perspectives of their
training and education requirements in maternal obesity: a qualitative study. Midwifery. 2013; 29
(7):736—44. https://doi.org/10.1016/j.midw.2012.07.007 PMID: 22951422

Vitner D, Harris K, Maxwell C, Farine D. Obesity in pregnancy: a comparison of four national guidelines.
J Matern Fetal Neonatal Med. 2018. https://doi.org/10.1080/14767058.2018.1440546 PMID: 29447091

Faucher MA, Barger MK. Gestational weight gain in obese women by class of obesity and select mater-
nal/newborn outcomes: a systematic review. Women Birth. 2015; 28(3):e70-9. https://doi.org/10.1016/
j.wombi.2015.03.006 PMID: 25866207

Begum F, Colman I, McCargar LJ, Bell RC. Gestational weight gain and early postpartum weight reten-
tion in a prospective cohort of Alberta women. J Obstet Gynaecol Can. 2012; 34(7):637—47. PMID:
22742482

Rasmussen KM, Catalano PM, Yaktine AL. New guidelines for weight gain during pregnancy: what
obstetrician/gynecologists should know. Current Opin Obstet Gynecol. 2009; 21(6):521-6. https://doi.
org/10.1097/GCO.0b013e328332d24e PMID: 19809317

McNeely J, Kumar P, Rieckmann T, Sedlander E, Farkas S, Chollak C, et al. Barriers and facilitators
affecting the implementation of substance use screening in primary care clinics: a qualitative study of
patients, providers, and staff. Addict Sci Clin Pract. 2018; 13(1):1-15. https://doi.org/10.1186/s13722-
017-0105-x

Porath AJ, Konefal S, Kent P. Clearing the smoke on cannabis: maternal cannibus use during preg-
nancy- an update. Canadian Centre on Substance Abuse and Addiction; 2018. Available from: http://
www.ccsa.ca/Resource%20Library/CCSA-Cannabis-Maternal-Use-Pregnancy-Report-2018-en.pdf

Brown QL, Sarvet AL, Shmulewitz D, Martins SS, Wall MM, Hasin DS. Trends in marijuana use among
pregnant and non-pregnant reproductive-aged women, 2002-2014. JAMA. 2017; 317(2):207-9.
https://doi.org/10.1001/jama.2016.17383 PMID: 27992619

Kuczkowski KM. The effects of drug abuse on pregnancy. Curr Opin Obstet Gynecol. 2007; 19(6):578—
85. https://doi.org/10.1097/GCO.0b013e3282f1bf17 PMID: 18007137

Oga E, Mark K, Coleman-Cowger V. Cigarette smoking status and substance use in pregnancy. Matern
Child Health J. 2018. https://doi.org/10.1007/s10995-018-2543-9 PMID: 29882032

Public Health Agency of Canada. Canadian Perinatal Health Report, 2008 Edition. Ottawa: Canada.
Available from: http://www.phac-aspc.gc.ca/publicat/2008/cphr-rspc/pdf/cphr-rspc08-eng.pdf

Day NL, Leech SL, Goldschmidt L. The effects of prenatal marijuana exposure on delinquent behaviors
are mediated by measures of neurocognitive functioning. Neurotoxicol Teratol. 2011; 33:129-36.
https://doi.org/10.1016/j.ntt.2010.07.006 PMID: 21256427

Fried PA. Pregnancy. In: Grotenhermen F, Russo EB, editors. Cannabis and cannabinoids: pharmacol-
ogy, toxicology, and therapeutic potential New York: Haworth Integrative Healing Press; 2002. pp.
269-78.

Odean A, Kahan M. Comprehensive treatment program for pregnant substance users in a family medi-
cine clinic. Can Fam Physician. 2011; 57(11):e430-5. PMID: 22084472

PLOS ONE | https://doi.org/10.1371/journal.pone.0210290 January 7, 2019 10/11


https://doi.org/10.1093/ije/dyw363
https://doi.org/10.1093/ije/dyw363
http://www.ncbi.nlm.nih.gov/pubmed/28180262
https://doi.org/10.1186/1471-2393-13-S1-S2
http://www.ncbi.nlm.nih.gov/pubmed/23445747
https://doi.org/10.1016/S1701-2163(16)35155-6
https://doi.org/10.1016/S1701-2163(16)35155-6
http://www.ncbi.nlm.nih.gov/pubmed/22340061
https://doi.org/10.1186/s12884-017-1538-7
https://doi.org/10.1186/s12884-017-1538-7
http://www.ncbi.nlm.nih.gov/pubmed/29020931
https://doi.org/10.1111/j.1740-8709.2011.00396.x
https://doi.org/10.1111/j.1740-8709.2011.00396.x
http://www.ncbi.nlm.nih.gov/pubmed/22288981
https://doi.org/10.1016/j.whi.2015.10.007
http://www.ncbi.nlm.nih.gov/pubmed/26621605
https://doi.org/10.1016/j.midw.2012.07.007
http://www.ncbi.nlm.nih.gov/pubmed/22951422
https://doi.org/10.1080/14767058.2018.1440546
http://www.ncbi.nlm.nih.gov/pubmed/29447091
https://doi.org/10.1016/j.wombi.2015.03.006
https://doi.org/10.1016/j.wombi.2015.03.006
http://www.ncbi.nlm.nih.gov/pubmed/25866207
http://www.ncbi.nlm.nih.gov/pubmed/22742482
https://doi.org/10.1097/GCO.0b013e328332d24e
https://doi.org/10.1097/GCO.0b013e328332d24e
http://www.ncbi.nlm.nih.gov/pubmed/19809317
https://doi.org/10.1186/s13722-017-0105-x
https://doi.org/10.1186/s13722-017-0105-x
http://www.ccsa.ca/Resource%20Library/CCSA-Cannabis-Maternal-Use-Pregnancy-Report-2018-en.pdf
http://www.ccsa.ca/Resource%20Library/CCSA-Cannabis-Maternal-Use-Pregnancy-Report-2018-en.pdf
https://doi.org/10.1001/jama.2016.17383
http://www.ncbi.nlm.nih.gov/pubmed/27992619
https://doi.org/10.1097/GCO.0b013e3282f1bf17
http://www.ncbi.nlm.nih.gov/pubmed/18007137
https://doi.org/10.1007/s10995-018-2543-9
http://www.ncbi.nlm.nih.gov/pubmed/29882032
http://www.phac-aspc.gc.ca/publicat/2008/cphr-rspc/pdf/cphr-rspc08-eng.pdf
https://doi.org/10.1016/j.ntt.2010.07.006
http://www.ncbi.nlm.nih.gov/pubmed/21256427
http://www.ncbi.nlm.nih.gov/pubmed/22084472
https://doi.org/10.1371/journal.pone.0210290

®PLOS | one

Supporting healthy pregnancies: Examining prenatal advice provision by providers in Alberta, Canada

35.

36.

37.

38.

Jarlenski M, Koma JW, Zank J, Bodnar LM, Bogen DL, Chang JC. Trends in perception of risk of regular
marijuana use among US pregnant and nonpregnant reproductive-aged women. Am J Obstet Gynecol.
2017;217(6):705-7. https://doi.org/10.1016/j.a2jog.2017.08.015 PMID: 28843740

Jarlenski M, Tarr JA, Holland CL, Farrell D, Chang JC. Pregnant women’s access to information about
perinatal marijuana use: a qualitative study. Womens Health Issues. 2016; 26(4):452-9. https://doi.org/
10.1016/j.whi.2016.03.010 PMID: 27131908

Stone R. Pregnant women and substance use: fear, stigma, and barriers to care. Health Justice. 2015;
3(2). https://doi.org/10.1186/s40352-015-0015-5

Eggertson L. Stigma a major barrier to treatment for pregnant women with addictions. CMAJ. 2013; 185
(18):1562. https://doi.org/10.1503/cmaj.109-4653 PMID: 24218532

PLOS ONE | https://doi.org/10.1371/journal.pone.0210290 January 7, 2019 11/11


https://doi.org/10.1016/j.ajog.2017.08.015
http://www.ncbi.nlm.nih.gov/pubmed/28843740
https://doi.org/10.1016/j.whi.2016.03.010
https://doi.org/10.1016/j.whi.2016.03.010
http://www.ncbi.nlm.nih.gov/pubmed/27131908
https://doi.org/10.1186/s40352-015-0015-5
https://doi.org/10.1503/cmaj.109-4653
http://www.ncbi.nlm.nih.gov/pubmed/24218532
https://doi.org/10.1371/journal.pone.0210290

