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Abstract

Background: Coronary artery disease (CAD) is a growing cardiovascular issue for
women under the age of 55, resulting in poor health outcomes, including mortality. The
literature has identified that women possess both traditional and pregnancy-related non-
traditional risk factors for CAD. Gestational diabetes mellitus (GDM) is one such risk
factor that is on the rise, causing a fourfold increased risk for CAD. Although the
connection between the risk of CAD following GDM exists, it remains unclear if, and
from whom, when, and how women acquire their knowledge of this risk. It is also
uncertain how they come to understand and manage this risk. Furthermore, specific
follow-ups for the development of CAD after GDM are not being conducted. We need a
clearer understanding of how these women come to know, understand, assign meaning to,
manage, and live with this risk before education, screening, and interventions can be
developed.

Purpose: The purpose of this grounded theory (GT) study was to gain a fuller
understanding of the psychosocial process experienced by women who had GDM as they
assign meaning to the risk for CAD and make coinciding decisions about their future
health and well-being.

Methods: This research study was guided by a GT approach. Semi-structured interviews
were conducted on women who had GDM and lived in Newfoundland and Labrador
(NL). The constant comparative method was used to facilitate data collection and
analysis.

Results: There were 26 women from NL with a history of GDM who participated in the
study. The substantive theory that emerged from the data was Making the Shift from
Unknowing to Knowing and Living with One’s Risk for CAD After Having had a
Diagnosis of GDM. This substantive theory emerged from three theoretical constructs: 1)
Sustaining a Sense of Unknowing About the Risk for CAD Following a Diagnosis of
GDM, 2) Knowing One’s Risk for CAD Following a Diagnosis of GDM, and 3) Living
With One’s Risk for CAD Following a Diagnosis of GDM. The findings of the first
theoretical construct indicate that women were not informed about their risk for CAD
after GDM during their GDM diagnosis or after their pregnancy. The findings of the
second theoretical construct reveal that the participants did not know they were at risk for
CAD after receiving a diagnosis of GDM. The third theoretical construct identifies the
barriers and motivators associated with implementing lifestyle and behavioural changes in
individuals living with the risk of CAD following a GDM diagnosis. It highlights the
need for clinical practice guidelines and follow-up for this cohort.

Conclusions: Women living in NL require better education about CAD risk from
healthcare professionals (HCPs), who in turn need training to communicate this
information effectively. Therefore, improved risk communication by HCPs is crucial.
Specific clinical guidelines and screenings should be created for this group to mitigate
CAD risk. Additionally, a dedicated women’s health center should adopt a sex-and-
gender focus with an interdisciplinary team for those with GDM and other risk factors for
CAD. Nurses can serve as navigators and educators in this team, ensuring that women’s
healthcare experiences are recognized.
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Chapter 1: Introduction to the Dissertation

Coronary artery disease (CAD) is a significant global health concern and the most
common cardiovascular disease (CVD), affecting 315 million people worldwide (Khan et
al., 2020; Roth et al., 2017; Virani et al., 2021). CAD occurs due to plaque buildup on
arterial walls, leading to insufficient blood flow and reduced myocardial oxygen supply
(Garcia et al., 2016). It can result in angina, myocardial infarction (Ml), and heart failure
(Centers for Disease Control and Prevention, 2019; Garcia et al., 2016). In Canada, the
number of individuals diagnosed with CAD has increased from 1.5 million in 2001 to 2.4
million in 2018 (Public Health Agency of Canada, 2018). The prevalence rate is
projected to rise by 0.19% by 2030 (Khan et al., 2020). In addition to elevated prevalence
rates, CAD remains the leading cause of mortality worldwide and the second leading
cause of death in Canada (Jaffer et al., 2021; Public Health Agency of Canada, 2019;
Shahjahan et al., 2025).

The province of Newfoundland and Labrador (NL) has a higher prevalence rate
of CAD at 8% compared to other provinces in Canada (Orzel et al., 2021). Additionally,
the province has a high incidence of Mls at 2.6%, which exceeds the national average of
2.0% (Health Accord NL, 2022; Public Health Agency of Canada, 2018). Those living in
NL also exhibit elevated mortality rates from CAD compared to the rest of Canadians
(Health Accord NL, 2022; Public Health Agency of Canada, 2018). Specifically, the
province's mortality rate attributable to CAD was recorded as the highest in Canada,
amounting to 274.3 deaths per 100,000 population. This figure significantly exceeds the
national average of 192.6 deaths per 100,000 population (Orzel et al., 2021). The

significant prevalence, incidence, and high mortality rates underscore the necessity of



addressing CAD mitigation as a priority at all levels of health, including provincial,
national, and global.

CAD has traditionally been considered a male-dominant condition; however, this
is not the case. In Canada, a woman succumbs to CAD every 16 minutes (Heart and
Stroke Foundation of Canada, 2023; Norris & Mulvagh, 2024). Over the past 10 years,
CAD diagnoses and hospitalizations in women under the age of 55 have been increasing
across the nation (Arora et al., 2019; Botly et al., 2020; Colella et al., 2021; Jaffer et al.,
2021; Norris et al., 2020). Women under the age of 55 also experience poorer health
outcomes associated with CAD, including psychosocial issues such as depression and
anxiety, as well as higher mortality rates after an M1 compared to men (Alyasin et al.,
2021; Aroraet al., 2019; Botly et al., 2020; Colella et al., 2021; Garcia et al., 2016; Jaffer
et al., 2021; Mattina et al., 2019; Mehta et al., 2016; Norris et al., 2020). Noteworthy, is
that women tend to develop CAD 10 years later than men (Khan et al., 2020; Pacheco et
al., 2021; Public Health Agency of Canada, 2018). This has contributed to gaps in
knowledge and clinical care in younger women at risk for CAD (Arora et al., 2019).
Nonetheless, CAD is increasing in this cohort and is recognized as the primary
contributor to premature mortality among women both globally and nationally. To
address contributing factors to increase prevalence and mortality rates, we must
understand the sex-specific nature of CAD.

There exist both traditional (e.g., smoking, obesity, etc.) and pregnancy-related
risks, which are regarded as non-traditional risk factors (e.g., gestational diabetes mellitus
(GDM), preeclampsia, etc.), contributing to the development of CAD. The prevalence of

GDM is increasing globally and represents a larger risk for future CAD in women, in



comparison to other non-traditional risk factors (Garcia et al., 2016). In a systematic
review and meta-analysis conducted by Behboudi-Gandevani et al. (2019), it was
determined that the global prevalence of GDM was 10.6% (95% CI [10.5-10.6%]) among
pregnant women. Conversely, a more recent review by Wang et al. (2022) identified the
global prevalence of GDM to be 14.4% (95% CI [13.97-14.04%]). Women with GDM
have a fourfold higher risk of developing an Ml in comparison to women who did not
have GDM (Garcia et al., 2016). Therefore, it is imperative to focus on strategies to
reduce the risk of developing CAD in women with GDM, due to the poor outcomes that
result from CAD. Limited research exists on GDM and CAD, beyond the empirical
evidence supporting this link. Before developing interventions to help mitigate CAD
development, we need a better understanding of how women come to know, understand,
assign meaning to, manage, and live with their risk for the subsequent development of
CAD (Glaser & Strauss, 1967). This approach will ensure that any interventions are
realistic and reflect the context of women’s everyday lives and experiences.

From the existing literature, we know that women have limited knowledge of
GDM and its related health risks (e.g., type 2 diabetes, CAD) post-GDM. This lack of
knowledge is primarily attributed to women’s interactions and relationships with
healthcare professionals (HCPs), dissatisfaction with the information received from
HCPs, and the paucity of education provided by HCPs (Craig et al., 2020; Khooshehchin
et al., 2016; Lawrence et al., 2019; Lennon, 2018; Sandsaeter et al., 2019). Additionally,
it remains unclear from whom women acquire their knowledge about the risk of CAD
after a diagnosis of GDM (e.qg., nurses, obstetricians, family doctors, nurse practitioners,

social media, family, friends, etc.), when they receive education regarding this risk (e.g.,



during pregnancy, postpartum, in the delivery room, etc.), and how they obtain this
knowledge (e.g., verbally, through pamphlets, in one-on-one meetings, etc.). This
information is crucial for developing effective interventions.

Evidence about women’s understanding of their risk for CAD after GDM is also
limited, including their awareness of CAD risk and their associated psychosocial and
behavioural reactions (Andraweera et al., 2022; Beussink-Nelson et al., 2022; Ghisi et al.,
2024). Evidence also indicates that women who do not have an accurate assessment of
their risk for CAD encounter challenges in executing requisite behaviour change, such as
lifestyle adjustments, during and after GDM (Larrabure-Torrealva et al., 2018; Lee et al.,
2018; Li et al., 2020; Nerenberg et al., 2014). Healthy lifestyle habits are essential not
only for the well-being of the mother and fetus during pregnancy, but also into the
postpartum period and beyond, to avert future risks of type 2 diabetes and CAD.
Nevertheless, our understanding of how women manage the risk of CAD is limited,; it
remains uncertain whether they would implement behavioural changes or alterations in
general if they were aware of their risk for CAD after GDM. The experience of living
with the risk for CAD warrants further investigation to facilitate a deeper understanding
of how women navigate the associated risk following GDM and the various factors
involved.

The existing literature on risk shows that risk perception is influenced and
redefined by an individual's subjective experiences, societal interactions with various
entities (e.g., HCPs and family), encounters with social objects (e.g., social media), and
objective data (e.g., test results) (Ferrer et al., 2015; Krimsky & Golding, 1992; Lupton,

1999; Lupton, 2013; Manuel, 2015). Furthermore, individuals' healthcare decisions are



often based on their personal assessments of risk (Lim et al., 2022; Montori et al., 2022).
Consequently, it is essential to understand how this population perceives their risk and the
factors that influence their overall perception of CAD risk. This insight can facilitate the
development of interventions tailored to meet the unique needs of this cohort.

Finally, evidence demonstrates that the follow-up for CAD after GDM is not
conducted systematically. In NL, there is a deficiency of standardized clinical practice
guidelines regarding screening and educational follow-up for this high-risk demographic
(Diabetes Canada, 2018). The fact that postpartum screening for GDM mainly focuses on
the detection of type 2 diabetes is concerning. Even though GDM may resolve post-
pregnancy, it continues to present a risk for the development of CAD, regardless of
whether the individual subsequently develops type 2 diabetes (Craig et al., 2020; Martis
et al., 2018). Further exacerbating the issue of inadequate follow-up is the lack of specific
clinical practice guidelines that would facilitate screening, education, and treatment for
women at risk of CAD following a GDM diagnosis. The recommendations issued by
Diabetes Canada (2018) emphasize the importance of postpartum follow-up for women
with GDM regarding the risk of type 2 diabetes; however, they do not provide detailed
guidance regarding CAD. While both the United States and Canada have formulated
generalized recommendations for follow-up aimed at reducing the incidence of CAD
among women with GDM (Graves et al., 2019; Jasper & Skelding, 2018; Mehta et al.,
2016; Poola-Kella et al., 2018; Srivaratharajah & Abramson, 2019), the execution of
these recommendations has been ineffective. Furthermore, the Diabetes Canada

guidelines fail to stipulate the appropriate timing for screening and assessing women with



GDM for CAD or to clarify the components that such screening and assessment should
encompass (Diabetes Canada, 2018; Diabetes Canada, 2021; Berger et al., 2019).

The purpose of this grounded theory (GT) study was to gain a fuller understanding
of the psychosocial process experienced by women who had GDM as they assign
meaning to the risk for CAD and make coinciding decisions about their future health and
well-being. This includes how women come to know that they are at risk for CAD, how
they understand this risk, assign meaning to it, how they manage this risk, and how they
live with the risk of CAD. In analyzing the concept of risk for CAD after GDM, the
research team recognizes the invaluable contributions of other significant scholars,
including social theorists such as Lupton (2013), who assert that risk is constructed not
solely through objectivity or statistical measures, but also through one’s social
interactions, beliefs, and experiences regarding the phenomenon at hand.

This dissertation research was a GT study using the Glasarian (1967) approach to
gain a fuller understanding of the psychosocial process of being diagnosed with GDM
and subsequently living with the risk for or developing CAD. Exploring a psychosocial
process involves examining patterns of behaviours and actions that lead to a phenomenon
(Glaser & Strauss, 1967). This includes how a person comes to know, understand, assign
meaning to, manage, and live with the phenomenon. GT is an appropriate methodological
approach because it aims to discover and understand a psychosocial process as it unfolds
(Glaser, 1978; Glaser, 2005; Glaser & Strauss, 1967). Using GT, the researchers may
gain a deeper understanding of this process, as it is grounded in the participants' voices
and contextualized within the nexus of their social relationships (Glaser & Strauss,

1967). As such, the findings and recommendations reflect the health needs of study



participants. The findings from this research may also have the potential to inform policy
and guidelines surrounding GDM and CAD in the province of NL.

The substantive theory identified was Making the Shift from Unknowing to
Knowing and Living with One’s Risk for CAD After Having had GDM. A typical pattern
throughout the theory was how women come to perceive their risk for CAD after having
had a diagnosis of GDM. The Consolidated Criteria for Reporting Qualitative Research
(COREQ) guidelines were employed to document aspects of the research process,
including methods, study context, findings, analysis, and discussion in the study (Tong et
al., 2007). In this chapter, the literature about CAD and GDM will be discussed. This
chapter will also provide an overview of the study’s methods and outline the remaining
chapters of this dissertation. Each dissertation chapter is designed to be self-contained
with a designated reference list.

Methods of the Literature Search

To conduct the literature review, the databases CINAHL, PubMed, Medline, and
the Cochrane Library were searched. Multiple searches were conducted to include
incidence, patient and health care experiences, prevalence, risk factors, knowledge,
education, and interventional studies on GDM and CAD. Key terms and MESH terms
used during the search included gestational diabetes mellitus, gestational diabetes,
coronary arteriosclerosis, coronary artery disease, risk factor, incidence, prevalence,
patient education, patient/women’s knowledge/experiences, HCPs’
knowledge/experiences, and educational program. Studies were primarily limited to
those available in English and conducted in the last 20 years. Qualitative research,

guantitative research, systematic reviews, and meta-analyses were included in the



literature search. Once articles were retrieved, the reference lists were also searched for
articles not in the databases. Google was used as a grey literature source to explore
websites such as the Canadian Diabetes Association, the Heart and Stroke Foundation,
and the Canadian Women’s Heart Health Alliance.

The studies included in the literature review were primarily conducted in the
Western World and are generalizable to women in Canada. Qualitative studies included
in the review were critically appraised using the Joanna Briggs Institute (JBI) Critical
Appraisal Toolkit (Lockwood et al., 2015). Quantitative studies included in the literature
review were critically appraised using the Public Health Agency of Canada (PHAC)
Critical Appraisal Toolkit (2014). All quantitative studies, systematic reviews, and meta-
analyses included in the literature review were of medium to high quality, as assessed
using the PHAC Ciritical Appraisal Toolkit (PHAC, 2014). The qualitative studies
included in the literature review were of medium to strong quality, as evaluated by the
JBI Critical Appraisal Toolkit, in terms of research design, methods, and conclusions
(Lockwood et al., 2015). Based on these appraisals, the qualitative literature also
provides good support for insight into women’s experiences with GDM and CAD.

Overview of Chapter 1

The literature review will commence with a background on CAD in women,
including the pathophysiology, incidence and prevalence, the implications of the disease,
the contributing factors, and the social construction of CAD. Subsequently, a thorough
background on GDM as a non-traditional risk factor for CAD will be provided, including
a comprehensive examination of its pathophysiology, diagnosis, and presentation, as

well as its prevalence and incidence, implications, and issues related to managing GDM



during pregnancy and into the postpartum period. The existing qualitative, quantitative,
and mixed-methods research will be intricately interwoven throughout these discussions.
An exploration of the gaps in the literature about GDM and CAD will follow, along with
articulating the problem statement, research purpose, and questions. Thereafter, an
overview of the research study will be presented, detailing the selected methodology and
study methods, followed by an outline of the upcoming chapters and findings.
Background on CAD

This section will begin by outlining the pathophysiology and presentation of
CAD. It will then discuss the incidence and prevalence of CAD and its implications as
indicators of the disease burden on women. The contributing factors related to CAD risk
will be examined, including how CAD has been socially constructed.
Pathophysiology and Presentation of CAD

CVD is a chronic condition that is identified as the primary cause of mortality
worldwide, accounting for one-third of all global fatalities and exhibiting an upward
trend over the past three decades (Di Cesare et al., 2024; Heart and Stroke Foundation of
Canada, 2018; Vaduganathan et al., 2022; World Health Organization [WHO], 2025).
CVD encompasses a range of heart and vascular diseases (American Heart Association,
2019; WHO, 2025). The WHO (2025) classifies seven specific conditions under the
umbrella of CVD, which are as follows: 1) CAD, 2) cerebrovascular disease, 3)
peripheral arterial disease, 4) rheumatic heart disease, 5) congenital heart disease, 6)
deep vein thrombosis, and 7) heart failure. Among these conditions, CAD is the most
prevalent and ranks as a leading non-communicable disease globally (Kaptoge, 2019;

WHO, 2025).



CAD is characterized by the accumulation of plaque within the arterial walls. This
pathological process may lead to impaired blood circulation and reduced oxygen delivery
to the myocardium, ultimately contributing to various cardiac complications, including
angina, MI, and heart failure (Frak et al., 2022; Garcia et al., 2016; Shahjehan et al.,
2024). Women are more susceptible to diffuse plaque accumulation and are likely to
experience a higher prevalence of microvascular disease, or disease affecting the smaller
blood vessels, when compared to men, who predominantly exhibit obstructive plaque
accumulation in the larger arteries (Kornowski et al., 1997; Schamroth Pravda et al.,
2021).

Chest pain is a common warning symptom that may indicate the onset of an Ml
or CAD, affecting both men and women (Ferry et al., 2019; Kreatsoulas et al., 2013;
Schulte & Mayrovitz, 2023). For instance, a high-quality cross-sectional study conducted
by Ferry et al. (2019) revealed that both genders experience chest pain. Based on a
sample of 1,941 individuals from the United Kingdom presenting with MI, 91% of men
and 92% of women reported experiencing chest pain (Ferry et al., 2019). Furthermore,
recent high-quality studies suggested that women are more likely to encounter angina as
an initial sign of CAD than to experience an acute MI (Khan et al., 2020; Norris et al.,
2020; Pacheco et al., 2021). A review by Pacheco et al. (2021) emphasized that women
are more likely to report angina on first presentation of CAD compared to men (47%
versus 32%), but less likely to have an acute Ml (32% versus 46%) as their first sign.

While both women and men may experience chest pain as a precursor to an Ml,
literature indicates that women may also present with other additional symptoms (Alraies

& Pina, 2019; Ferry et al., 2019; Joseph et al., 2021; Madonis et al., 2017; Mehta et al.,
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2016; Norris et al., 2020). These other symptoms in women encompass belching, upper
back pain, pain in the arm, neck, and jaw, unusual fatigue and sweating, feelings of
anxiety or fear, nausea and vomiting, palpitations, weakness, and flu-like symptoms
(Alraies & Pina, 2019; Devon et al., 2014; Madonis et al., 2017; Mehta et al., 2016;
Pacheco et al., 2022). For example, a cross-sectional study conducted by Devon et al.
(2014) in the United States revealed that women were 2.53 times more likely to
experience shoulder pain compared to men (OR 2.53, 95% CI [1.29-4.96]) and 2.15
times more likely to experience arm pain than men (OR 2.15, 95% CI [1.10-4.20]). As a
result, HCPs may experience challenges differentiating an MI from other medical
conditions (Norris et al., 2020; Pepine et al., 2015). Consequently, HCPs must possess a
comprehensive understanding that women’s cardiovascular manifestations may differ
when evaluating both typical and other symptoms of CAD in women (Ferry et al., 2019).
Considering both assessments represent a significant advancement towards the early
detection, management, and prevention of CAD in women (Ferry et al., 2019).
Incidence and Prevalence

The incidence, prevalence, outcomes, and implications related to CAD are
indicators of the magnitude of the CAD burden in women, as well as whether
intervention, policy, or guidelines are warranted. Several high-quality cross-sectional
studies have found that CAD is a prominent issue worldwide (Khan et al., 2020; Roth et
al., 2017; Virani et al., 2021) and is ranked as the most prevalent cardiovascular disease
(Roth et al., 2017). According to a recent high-quality study by Khan et al. (2020), which
analyzed epidemiological data on CAD from 1990 to 2017 from all countries and regions,

approximately 126 million people, or 1,655 per 100,000 people, had CAD. Similar

11



findings were also reported in other global studies (Roth et al., 2017; Virani et al., 2021).
In women, the global prevalence of CAD was 1,522 cases per 100,000 women (Khan et
al., 2020). The expected prevalence rate is also projected to rise by 0.19% by 2030 (Khan
et al., 2020).

On a national level, the most recent results from the Canadian Chronic Disease
Surveillance System (2024) reported that the number of people living with CAD in
Canada is trending upward. Between 2000 and 2001, approximately 1.5 million
Canadians were living with CAD. Between 2017 and 2018, it was reported that 2.4
million Canadians, or approximately 1 in 12 Canadians over the age of 20, live with CAD
(Canadian Chronic Disease Surveillance System, 2014; Public Health Agency of Canada,
2016). The number of women being diagnosed with CAD has increased over time. The
prevalence of diagnosed CAD among Canadian women ages 20 and over has increased
from 5.7% in 2000 to 2001 to 6.3% in 2012 to 2013. During the same period, the
occurrence of acute Ml rose from 0.7% in 2000 to 2001 to 1.1% in 2012 to 2013
(Canadian Chronic Disease Surveillance System, 2024).

While there have been limited studies comparing the incidence and prevalence of
CAD per province, the Atlantic provinces of Canada have been found to have higher rates
of CAD in comparison to other parts of the country (Canadian Chronic Disease
Surveillance System, 2024; Orzel et al., 2021; Public Health Agency of Canada, 2016).
The province of NL has a high prevalence rate of CAD at 8% compared to other
Canadian provinces, with the occurrence of Ml exceeding the national average (2.6% in
NL versus 2.0% in Canada) (Health Accord NL, 2022; Public Health Agency of Canada,

2018).
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Women tend to develop CAD 10 years later than men (Khan et al., 2020; Pacheco
et al., 2021; Public Health Agency of Canada, 2016). This has contributed to gaps in
knowledge and clinical care in younger women at risk for CAD (Arora et al., 2019).
Nonetheless, there is an upward trend in CAD development among women under the age
of 55, and it is acknowledged as the leading factor in premature mortality among women
both globally and nationally (Arora et al., 2019; Botly et al., 2020; 1zadnegahdar et al.
2014, Jaffer et al., 2021; Mehta et al., 2016; Norris et al., 2020). Arora et al. (2019)
conducted a high-quality retrospective cohort study in the United States with a sample of
8,737 young men and women admitted for acute M, that revealed that the annual
incidence of Ml-related visits increased among women under the age of 55 while it
decreased for young men (p<0.0001 versus p = 0.1). Likewise, Canada has experienced a
shift in women under the age of 55 developing CAD (Botley et al., 2020; Jaffer et al.,
2021).

Over the past 10 years, CAD diagnosis and hospitalizations in women under the
age of 55 have increased (Arora et al., 2019; Botly et al., 2020; Colella et al., 2021; Jaffer
et al., 2021; Norris et al., 2020). Botly et al. (2020) conducted an age- and sex-specific
analysis of hospitalizations related to cardiovascular disease across Canadian provinces.
The findings of the study highlighted that while there had been a significant decrease in
hospitalizations for CAD among older women over the previous 10 years, women aged
20 to 39 were the only cohort that did not see a substantial reduction in the number
hospitalized for CAD in that period (Botly et al., 2020).

The literature regarding incidence and prevalence indicates that CAD is a

significant global, national, and provincial concern due to its high incidence and
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prevalence rates. CAD is a particular problem in NL, specifically because the province
exhibits the highest rates of MI. Rates of CAD are rising among women on both global
and national scales. Although it has been established that CAD typically manifests
approximately 10 years later in women than in men, an increasing number of younger
women under the age of 55 are being hospitalized due to CAD. This trend indicates that
young women also present with and need medical care for CAD.
Disease Implications of CAD

To contextualize the significance of CAD, it is essential to understand the burden
of CAD, including the potential implications for women diagnosed with CAD. The
higher incidence and prevalence of CAD have several impacts. These include mortality,
increased costs to the healthcare system/increased hospitalizations, and psychological
effects (Jaffer et al., 2021). These impacts will be discussed below.
Mortality

Across the globe, CAD is responsible for approximately 9 million deaths annually
(Khan et al., 2020; Virani et al., 2021). The most recent Canadian data from 2017 to 2018
indicates that the death rate for CAD was 2.9 times higher among adults aged 20 and over
who have been diagnosed with CAD, in comparison to those without CAD (Canadian
Chronic Disease Surveillance System, 2024). The death rate was also 4.6 times higher in
adults aged 20 and over who had had an M, versus those who had not (Canadian Chronic
Disease Surveillance System, 2024). These findings indicate that CAD is a prominent
issue in Canada.

Furthermore, a high-quality cross-sectional study by Orzel et al. (2021) used

participant data from the Atlantic Partnership for Tomorrow’s Health study from 2009 to
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2015 to assess the association between physical activity and CVD events and the impacts
across Canadian regions. They found that Atlantic Canadians had the lowest physical
activity levels and poorest outcomes related to CAD (Orzel et al., 2021). Of the Atlantic
provinces, NL had the highest mortality rates associated with CAD, with 274.3 deaths per
100,000 in comparison to 261 per 100,000 deaths in Nova Scotia, 255.1 deaths per
100,000 in Prince Edward Island, and 246.4 deaths per 100,000 in New Brunswick (Orzel
et al., 2021). All rates of the Atlantic provinces were higher than the overall Canadian
average of 192.6 deaths per 100,000 people (Orzel et al., 2021).

CAD is the leading cause of premature death of Canadian women in comparison
to all other cancers combined, including breast, ovarian, and lung cancer (Colella et al.,
2021; Heart and Stroke Foundation, 2023; Jaffer et al., 2021; Norris et al., 2020). Jaffer et
al. (2021) published a recent review of the epidemiology of CVD in Canadian women as
part of the Canadian Women’s Heart Health Alliance Atlas. The review's findings
highlighted that the highest mortality rates for CAD in women were observed in Prince
Edward Island (20.6%), Alberta (19.8%), Saskatchewan (19.1%), and Newfoundland and
Labrador (18.9%) (Jaffer et al., 2021). All of these were higher than the national mortality
rate of 17.6% (Jaffer et al., 2021).

Younger women (under the age of 55) have poorer health outcomes related to
CAD compared to men (Garcia et al., 2016; Jaffer et al., 2021; Maas & Appleman, 2010;
Mehta et al., 2016; Norris et al., 2020). High-quality studies have explored sex
differences in mortality after acute Ml (I1zadnegahdar et al., 2014; Jaffer et al., 2020;
Mehta et al., 2016; Vaccarino et al., 2009). A Canadian review of women’s heart disease

highlights that women under the age of 55 are more likely to die in the first year
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following MI in comparison to men (lzadnegahdar et al., 2014; Jaffer et al., 2021). The
review included a high-quality Canadian cross-sectional study by Izadnegahdar et al.
(2014) that assessed trends in sex differences in acute M1 and 30-day mortality rates from
2000 to 2009 in British Columbia. The researchers found that women under the age of 55
were 1.61 times more likely to die in comparison to men after experiencing a Ml (OR
1.61, 95% CI [1.25, 2.08]).

In summary, younger women have a higher risk of death than men following an
MI. Given that NL has the highest mortality rates related to CAD, and one of the highest
mortality rates for women living with the disease specifically, preventive measures for
CAD are warranted for women in this region of Canada.
Costs to the Healthcare System

CAD is associated with various costs to the healthcare system (Jaffer et al., 2021;
Kaul et al., 2021; Smolderen et al., 2010; Tran et al., 2021). According to an analysis
conducted by the Heart and Stroke Foundation utilizing data from the Canadian Institute
of Health Information’s National Ambulatory Care Reporting System, CAD represents
the primary cause of emergency department visits for women across Canada (Heart and
Stroke Foundation, 2018; Jaffer et al., 2021; Norris et al., 2020). For instance, CAD-
related visits to the emergency department amounted to 31,910, in contrast to 25,969
visits for stroke and 19,110 visits for atrial fibrillation (Jaffer et al., 2021; Norris et al.,
2020).

Costs associated with CAD have been attributed to hospitalizations. Several
medium to high-quality studies have identified a correlation between CAD and increased

hospitalizations (Jaffer et al., 2021; Kaul et al., 2021; Smolderen et al., 2010; Tran et al.,
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2021). For instance, a cohort study conducted in Alberta, Canada, by Kaul et al. (2021)
identified CVD admissions as a significant cost factor impacting the healthcare system.
This study examined the prevalence of CVD, including total healthcare costs among high-
cost users with and without CVD, assessed the costs associated with other comorbidities
among these high-cost users, and analyzed the trajectory of healthcare costs in the years
preceding and following their categorization as high-cost users within the healthcare
system (Kaul et al., 2021). The study's findings highlighted that, among the 88,536 high-
cost users identified, 23.4% did not have CVD, 28.9% were admitted with a primary
diagnosis of CVD, and 47.7% were hospitalized with a secondary diagnosis of CVD
(Kaul et al., 2021). These results emphasize the necessity for interventions aimed at
mitigating CVD and reducing the healthcare costs associated with this disease.
Psychosocial Impacts
More women under the age of 55 also experience psychosocial issues such as

depression and anxiety compared to men (Alyasin et al., 2021; Colella et al., 2021;
Gaffey et al., 2024; Garcia et al., 2016; Jaffer et al., 2021; Mattina et al., 2019; Mehta et
al., 2016; Norris et al., 2020). An integrated literature review conducted by Alyasin et al.
(2021) found that, based on the findings of 18 qualitative, quantitative, and mixed-
methods studies, women experienced significant psychosocial effects on their lives after a
diagnosis of CAD. These psychosocial effects include depression, fear, and anxiety.
These psychosocial impacts will be discussed below.

Depression. Depression is cited in the literature as a typical psychosocial response
among women diagnosed with CAD and linked to an elevated risk of recurrent CAD

events (Barry et al., 2023; Dar et al., 2019; Ebong et al., 2024; Gaffey et al., 2024; Jaffer
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et al., 2021; Larsen et al., 2006; Mattina et al., 2019; Meijer et al., 2011; Moller-
Leimkuhler et al., 2010; Rome et al., 2022; Senoo et al., 2024; Vaccarino et al., 2011).
The findings from three high-quality studies have indicated that women are nearly twice
as likely to develop depression following a diagnosis of a cardiac condition compared to
men (Meijer et al., 2011; Moller-Leimkuhler et al., 2010; Senoo et al., 2024). Similarly, a
meta-analysis conducted by Shanmugasegaram et al. (2012) reported that women are 1.77
times more likely to develop depression than men (OR 1.77, 95% CI [1.21-2.58]).

Adding to the fact that depression is a typical psychosocial response following a
cardiac event in women, the findings of existing qualitative research of high
trustworthiness showed that depression adversely affects both the mental and physical
well-being of women diagnosed with CAD (Hebron & Juniper, 2021; Liljeroos et al.,
2023; Rogerson et al., 2012; Westas et al., 2022). In a qualitative descriptive study by
Liljeroos et al. (2023) participants with depression symptoms post-MI described how the
disease changed their lives and overall outlook, such as the ability to engage in activities
they once enjoyed. Similarly, a qualitative descriptive study conducted by Rogerson et al.
(2012) revealed that participants diagnosed with CAD who exhibited depressive
symptoms expressed negative perceptions of their health and low mood, which served as
barriers to the implementation of healthy lifestyle changes aimed at preventing future
CAD events. For example, participants described their low mood as a factor in not
wanting to get out of bed, exercise, or engage in activities in general (Rogerson et al.,
2012).

Women diagnosed with depression are also at an elevated risk of having recurrent

cardiac events (Gaffey et al., 2024; Rome et al., 2022; Senoo et al., 2024; Shah et al.,
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2014). A high-quality cohort study conducted by Shah et al. (2014) examined 3,237
participants to determine whether depression in young women (under the age of 55),
correlated with a heightened risk of CAD events and mortality when compared to
similarly aged men (under the age of 55), and older women (over the age of 55). The
results indicated that younger women with depression had a 1.07 increased likelihood of
experiencing a higher risk of mortality relative to their similarly aged male counterparts
and older women (HR=1.07, 95% CI, 1.02-1.14). Additionally, a recent comprehensive
cohort study by Senoo et al. (2024) demonstrated a significant association between
depression and subsequent cardiac events in both men and women, but with a notably
stronger correlation observed in women (HR 1.64, 95% CI: 1.59-1.70 in women versus
HR 1.39, 95% CI: 1.35-1.42 in men).

Other Psychosocial Impacts. Existing research evidence indicated that women
diagnosed with CAD experience various psychological impacts upon diagnosis, including
fear, anxiety, and feelings of isolation (Alyasin et al., 2021; Junehag et al., 2014;
Kazimiera Andersson et al., 2013; Marcuccino et al., 2003). An integrative literature
review conducted by Alyasin et al. (2021), two qualitative descriptive studies of high
trustworthiness by Gooding et al. (2021) and Junehag et al. (2014), two
phenomenological studies of high trustworthiness by Kazimiera Andersson et al. (2013)
and Qin et al. (2022), and a cross-sectional study of medium quality by Marcuccino et al.
(2003), all examined women’s perceptions following a CAD diagnosis. A prevailing
theme within this literature was that a diagnosis of CAD resulted in a sense of shock or
surprise, as well as significant fear and anxiety.

The literature showed that women have experienced a sense of shock or surprise
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when being diagnosed with CAD (Gooding et al., 2021; Marcuccino et al., 2003). For
example, Marcuccino et al. (2003) found that participants perceived the diagnosis of CAD
as unexpected, likely due to a common misconception that the condition predominantly
affects men. Similar findings resulted from the qualitative descriptive study by Gooding
et al. (2021) when women expressed surprise at discovering that heart disease is a leading
cause of death in women. Participants indicated that they generally hear about more men
being diagnosed with the disease than women, and therefore, the news was unexpected
(Gooding et al., 2021).

Fear and anxiety were also significant outcomes among women diagnosed with
CAD (Alyasin et al., 2021; Junehag et al., 2014; Kazimiera Andersson et al., 2013). For
instance, individuals in the qualitative study by Junehag et al. (2014) expressed anxiety
associated with the potential of experiencing a Ml or other cardiac event again in the
future. These feelings of anxiety led these women to keep a phone at their bedside or
want to be near a healthcare facility, just in case a cardiac issue arose. Some women went
to bed early to stop thinking about this fear and relieve the anxiety they were
experiencing. Women in a phenomenological study by Kazimiera Andersson et al. (2013)
similarly described fear of a recurrent cardiac event and mortality as a “constant
companion” (p.765). Women who were at risk for and/or developed CAD described
themselves as “no longer being immortal” and fearful for their future (Kazimiera
Andersson et al., 2013, p.765). Likewise, women in a phenomenological study by Qin et
al. (2022) also reported that being diagnosed with CAD resulted in feelings of uncertainty
and insecurity about their future.

Furthermore, the qualitative findings in an integrated review by Alyasin et al.
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(2021) and two cross-sectional studies by Marcuccino et al. (2003) and Thurston and
Kubzansky (2009) highlighted that women’s relationships were altered after a diagnosis
of CAD, leading to feelings of isolation and loneliness. For instance, Marcuccino et al.
(2003) noted that based on their findings, women’s relationships with friends and family
underwent significant changes following a CAD diagnosis. This included challenges in
providing care for their families, alongside feelings of resentment from family members
and allegations that they had exaggerated the severity of their condition. Similarly, a
high-quality cross-sectional study by Thurston and Kubzansky (2009) revealed that due to
altered relationships, women with CAD feel lonely and isolated. Based on 3,003
participants, Thurston and Kubzansky (2009) found that women with CAD were 1.76
times more likely to experience loneliness than women who did not have CAD (HR 1.76,
95% ClI: 1.17-2.63).

This sense of loneliness was also identified in the qualitative findings in the
review by Alyasin et al. (2021), when women described feelings of being lonely and
empty since their diagnosis of CAD, due to changes in communication, sexual relations,
and altered social interactions. These findings hold considerable importance as the
existing literature on risk suggests that interpersonal interactions influence risk perception
(Lupton, 2013). Consequently, familial responses and altered interactions with family
members may influence their perceptions of health risks and diagnoses, ultimately
affecting their health behaviours and subsequent actions.

Summary of the Impact of CAD
Based on the preceding review of the impact of CAD in women, it is evident that

the disease significantly burdens both the physical and mental health of women and the
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healthcare system. HCPs need to address the development of CAD in women, as it is the
leading cause of premature death among them, and mortality rates are rising.
Additionally, it is crucial to reduce the onset of CAD in women due to the increasing
costs this disease places on the healthcare system and the adverse effects CAD have on
women’s psychosocial well-being. Focusing on preventing the onset of CAD in young
women is essential, as they experience poorer outcomes compared to men in the first year
following a cardiac event.
Contributing Factors

Both traditional risk factors and non-traditional risk factors specifically related to
pregnancy-related complications contribute to the development of CAD. These risk
factors will be outlined below.
Traditional Risk Factors

Traditional risk factors for CAD in women (and men) include obesity, smoking,
diabetes, dyslipidemia, sedentary lifestyles, and hypertension (Garcia et al., 2016;
Humphries et al., 2017; Jaffer et al., 2021; Maas & Appleman, 2010; Norris et al., 2020).
Many Canadian women possess at least one of these CAD risk factors (Jaffer et al., 2020;
Norris et al., 2020). Some women demonstrate greater cardiac risks due to these
traditional risk factors than men. For instance, smoking is identified as the most
preventable cause of CAD in women, raising the risk of CAD sevenfold compared to
non-smokers (Mulvagh et al., 2021). Importantly, women over 45 years old face a 25%
higher risk of developing CAD if they smoke, relative to men (Garcia et al., 2016; Mehta
et al., 2016; Mulvagh et al., 2021).

Women have also been found to be less physically active and have undiagnosed
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hypertension in comparison to men (Garcia et al., 2016; Garriguet & Colley, 2012;
Lytvyak et al., 2022; Mulvagh et al., 2021). Obesity has significantly increased from
22.2% of Canadians to 27.2% of Canadians between 2005 and 2018 (p<0.001) (Lytvyak
et al., 2022). In women, in particular, the prevalence of obesity in Canadian women has
increased from 20.4% in 2005 to 25.4% in 2018 (p < 0.001) (Lytvyak et al., 2022).
Furthermore, there were slightly larger increases in obesity among Canadian women than
men (5.4% in women versus 3% in men). Since obesity and inactive lifestyles contribute
to the development of CAD, it is imperative to develop preventive strategies for women
living with these traditional risk factors to help mitigate the onset of CAD.
Pregnancy-Related Non-traditional Risk Factors

Pregnancy poses significant stress on a woman’s heart due to the heightened
demands on her body to support the fetus (Sanghavi & Rutherford, 2014). For instance,
the cardiovascular system faces increased pressure to provide sufficient blood flow to the
placenta (Ramlakham et al., 2020). Moreover, complications arising from pregnancy,
such as pre-term birth, GDM, pre-eclampsia, and intrauterine growth restriction, have
been shown to elevate the risk for future CAD in women (Grandi et al., 2019; Graves et
al., 2019; Haas et al., 2020; Lane-Cordova et al., 2019; Park et al., 2015; Smith et al.,
2013).

Among these non-traditional risk factors, GDM is one of the most significant
pregnancy-related complications contributing to the risk and development of CAD (Chen
et al., 2024; Kramer et al., 2019; Minhas et al., 2024; Norris et al., 2024). Women
diagnosed with GDM face lifelong CAD risk (Diabetes Canada, 2021; Fu & Retnakaran,

2022; Garcia et al., 2016; Green, 2021; Kramer et al., 2019). A systematic review of
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cardiovascular disease in women by Garcia et al. (2016) revealed that women with pre-
eclampsia were more likely (OR 2.16, 95% CI: 1.86-2.52) to develop CAD after 12 years
post-partum when compared to women who did not have pre-eclampsia. Likewise,
women with GDM were found to have a sevenfold risk of developing type 2 diabetes,
which is a risk factor for CAD (Garcia et al., 2016). However, independent of going on to
develop type 2 diabetes, having GDM quadrupled the risk of developing an Ml in
comparison to women who had not had GDM (Garcia et al., 2016). This was further
exemplified in the findings of a systematic review and meta-analysis by Kramer et al.
(2019). The findings of the review showed that, based on data of 5,390,591 women and
101,424 cardiac events, women with GDM had a 56% higher risk of having a cardiac
event in the future whether they went on to develop type 2 diabetes or not (Diabetes
Canada, 2021; Green, 2021; Kramer et al., 2019).

These findings underscore the fact that GDM significantly increases the risk for
CAD in women. Therefore, it is essential to focus on risk reduction strategies to prevent
the development of CAD in women who exhibit any of these risk factors. Although GDM
constitutes a notable risk factor for CAD, research has indicated that neither women nor
HCPs recognize this risk (McDonnell et al., 2014; McDonnell et al., 2018). This subject
will be extensively addressed in the subsequent section of this literature review.
The Social Construction of CAD in Women

The literature delineates that the social construction of CAD in women
significantly shapes how women experience, perceive, and have historically been treated
for the disease (Davison et al., 1991; Heart and Stroke Foundation, 2018). Established

research indicates that the understanding of CAD risk and its progression in women is
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notably influenced by the perception that CAD is a socially constructed phenomenon
primarily affecting males (Conrad et al., 2010; Davison et al., 1991; Galcik et al. 2015;
Heart and Stroke Foundation, 2018; Jaffer et al., 2021). According to this social
construction, societal perceptions concerning CAD risk and its development in women
are influenced by four critical factors: subjective experiences, societal influences, the lack
of sex-specific research, as well as sex and gender differences (Conrad et al., 2010;
Davison et al., 1991; Heart and Stroke Foundation, 2018; Jaffer et al., 2021; Norris et al.,
2020). It is these factors that have contributed to the notion of risk perception surrounding
CAD in women. Risk perception refers to an individual's evaluation of their susceptibility
to a health threat, which significantly impacts how they approach and make decisions
regarding health care behaviour to alleviate the recognized threat (Ferrer et al., 2015). The
existing literature suggests that risk perception is influenced by individual experiences
and interactions with others, and is inherently subjective (Beck, 1992; Ferrer et al., 2015;
Krimsky & Golding, 1992; Lupton, 1999, Lupton, 2013; Manuel, 2015). Therefore, risk
perception is not solely influenced by objective knowledge or a singular incident, but it is
socially constructed and shaped and reshaped by the factors discussed below (Beck, 1992;
Douglas, 1992; Ferrer et al., 2015; Krimsky & Golding, 1992; Lupton, 1999; Lupton,
2013; Manuel, 2015).
Women’s Subjective Perceptions

In alignment with the risk literature above, the literature on CAD in women
reports that women’s subjective perception of their risk for CAD is low (Berry et al.,
2016; Cushman et al., 2021; Foxwell et al., 2013; Gooding et al., 2020 Berg Gundersen et

al., 2017; Lichtman et al., 2015; Heart and Stroke Foundation, 2018; Maas & Appleman,
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2010; McDonnell et al., 2014; Moeini et al., 2012; Mosca et al., 2004). The perception of
low risk associated with CAD among women is a prominent finding in several qualitative
studies that have been conducted regarding women’s perceptions of CAD (Brown et al.,
2024; Galick et al., 2015; Gooding et al., 2021; Berg Gundersen et al., 2016; Lichtman et
al., 2015). Findings from a systematic review by Brown et al. (2024) of 43 studies of
qualitative literature that explored the healthcare experiences of women and men living
with CAD revealed that women assume CAD is a “man’s disease.” This notion has
contributed to their low perception of risk in developing CAD and their reluctance to seek
medical attention (Brown et al., 2024). Similarly, a qualitative descriptive study
conducted by Gooding et al. (2021) employed focus groups consisting of 35 women. This
study reported that participants were unaware that heart disease is the leading cause of
death among women, often perceiving the condition as primarily affecting men and those
over the age of 40.

Like the qualitative literature, the search did yield several medium and high-
quality quantitative studies that have reported that women have low risk perception for
CAD and are unaware that CAD is the leading cause of death in women, despite having
the risk factors (e.g., overweight, physically inactive, smoker, etc.) (Berry et al., 2016;
Cushman et al., 2021; Foxwell et al., 2013; Hart et al., 2005; Heart and Stroke
Foundation, 2018; Maas & Appleman, 2010; McDonnell et al., 2014; Moeini et al., 2012;
Mosca et al., 2004). Two older, medium-quality studies, conducted in the United States
and Canada, surveyed women to assess their risk perceptions for CAD and knowledge of
CAD outcomes. Legato et al. (1997) surveyed 1002 American women with traditional

risk factors and reported that 44% of the participants considered themselves unlikely to
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develop CAD. Likewise, a medium-quality study by Mosca et al. (2004) that surveyed
1024 American women found that only 46% identified CAD as the leading cause of death
in women. This is also true for younger women under the age of 55 (Berry et al., 2015;
Foxwell, Morley, & Frizelle, 2013; Maas & Appleman, 2010; Moeini et al., 2012). For
instance, the Heart and Stroke Foundation (2018) surveyed 2000 young women aged 19
to 29. The study found that 37% of women in the 19-29 age bracket believed that CAD
affects women differently than men, in contrast to 67% of women aged 30 and above.
Despite efforts to raise awareness about women’s risk for CAD, research has
shown that their risk perception remains low and, in some cases, decreasing (Cushman et
al., 2021; McDonnell et al., 2014). For example, a Canadian study by McDonald et al.
(2014) found that 60% of women at high risk for CAD, based on having traditional risk
factors, perceived their risk as low. However, a more current study by Cushman et al.
(2021), who compared the findings of two American Heart Association National surveys
conducted in 2009 and 2019, found that women’s knowledge that CAD is a leading cause
of mortality in women declined from 65% in 2009 to 44% in 2019. Women ages 25-35
had the most significant decrease in their knowledge (OR 0.19, 95% CI [0.10-0.34]).
Women’s underestimation of their risk has been shaped by their inability to
identify typical objective signs and symptoms of CAD (Berry et al., 2016; Cushman et al.,
2021; Foxwell et al., 2013; Gooding et al., 2021; Berg Gundersen et al., 2017; Heart and
Stroke Foundation, 2018; Maas & Appleman, 2010; McDonnell et al., 2014; Moeini et
al., 2012; Mosca et al., 2004). Qualitative literature has shown that women perceived their
risk for CAD as low despite being inactive, smoking, and living with high blood pressure,

and were often unaware of the signs of a cardiac event (Berry et al., 2016; Berg
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Gundersen et al., 2016). A qualitative descriptive study of 30 women by Lichtman et al.
(2015) found that even women with a family history and other risk factors (e.g., smoking)
for heart disease did not recognize that they had a personal risk for the disease. For
example, one woman did not make the connection between her father dying of heart
disease and her elevated risk. Similarly, participants in a phenomenological study
conducted by Berg Gundersen et al. (2017) found that even after experiencing symptoms
of CAD, women still attributed these indicators to factors such as fatigue, burnout, and
increasing age, not CAD. These findings raise significant concerns, as it is essential for
women living with risk factors for CAD to be cognizant of their risk and aware of cardiac
signs and symptoms.
Societal Influences

The primary societal factor highlighted in the literature that contributed to the
low-risk perception for CAD in women is their interactions and communication with
HCPs (Andraweera et al., 2022; Bairey Merz et al., 2017; Berry et al., 2015; Beussink-
Nelson et al., 2022; Brown et al., 2024; Colella et al., 2021; Gooding et al., 2021; Jaffer et
al., 2021; Mulgavh et al., 2024; Nielsen et al., 2022; Norris et al., 2024). The findings
from a qualitative meta-analysis conducted by Galick et al. (2015) regarding women’s
experiences with heart disease indicate that stereotypes associated with heart disease in
men predominantly influence HCPs’ understanding of CAD risk in women, thereby
affecting their interactions and the knowledge conveyed to these patients. Similarly,
participants from the qualitative descriptive study by Frich et al. (2006) felt that HCPs did
not take women’s risk factors (e.g., family history, symptoms of CAD) seriously. Instead,

they were often dismissed home or unassessed for cardiac symptoms due to reasons such
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as their age and sex. Consequently, the risk communication of the disease to this cohort
has been lacking.

Evidence suggests that HCPs themselves lack sufficient knowledge and
understanding of the presentation and risks associated with coronary artery disease
(CAD) in women (Colella et al., 2021; Heart and Stroke Foundation, 2018; Woodward et
al., 2019). Both a review by Colella et al. (2021) and a survey conducted by the Heart and
Stroke Foundation (2018) have revealed that physicians tend to underdiagnose and
misdiagnose CAD in women. The Heart and Stroke Foundation (2018) reported that only
22% of physicians and 42% of cardiologists felt prepared to assess CAD in women.
Notably, fewer than 50% of medical science students receive sex- and gender-specific
clinical training, which further contributes to these knowledge and care gaps (Rojek &
Jenkins et al., 2016; Mulvagh et al., 2024). Consistent with these findings, women are
often underdiagnosed and misdiagnosed due to variations in risk profiles based on typical
male symptoms of MI (Colella et al., 2021; Woodward et al., 2019).

Based on these findings, women’s subjective perception of risk for CAD is low,
and their interactions with HCPs have perpetuated this due to their lack of knowledge on
CAD in women. As such, HCPs are not providing adequate communication about
women’s actual risk for CAD. Evidence suggests that laypersons rely on HCPs,
researchers, and their networks to shape their perceptions of risk and inform decisions
about their health (Bostrom, 1997; Davidson, 1991; Lupton, 1999, 2023). Consequently,
the knowledge held by HCPs is a critical factor influencing risk perception. Thus,
understanding the risk factors and associated symptoms of CAD, as well as

communicating these risks effectively, is crucial for informing patients about their health-
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related risks (Atherton et al., 2018; Bakhit et al., 2024; Hawking et al., 2019; Sebastian,
2004; Schulberg et al., 2022). Hence, these findings highlight the need for HCPs and
women to be educated about women’s actual risk for CAD, thereby enhancing awareness
and potentially reducing disease development.

Lack of Sex-Specific Research

Adding to the subjectivity and societal influences, the lack of sex-specific research
on women, as discussed in the literature, has also contributed to the social construction of
CAD (Brown et al., 2024; Heart and Stroke Foundation, 2018; Jaffer et al., 2021; Norris
et al., 2020). CAD knowledge development has been built on the premise of men having
the highest risk for CAD (Jaffer et al., 2021; Norris et al., 2020). Additionally, knowledge
translation activities focused on risk factors and pharmacological considerations to
prevent and treat CAD have been based on men (Cangemi et al., 2017; Connelly et al.,
2021; Heart and Stroke Foundation of Canada, 2018; Jaffer et al., 2021; Norris et al.,
2020; Thomas & Braus, 1998; Woodward, 2019).

Research surrounding CAD from the 1950s to the 1990s predominantly focused
on male subjects (Brown et al., 2024; Davison et al., 1991; Emslie et al., 2005; Thomas &
Braus, 1998). For example, a systematic review that included 60 qualitative studies noted
that CAD research was done exclusively on men until the 1990s, and findings were
generalized at a population level (Brown et al., 2024; Emslie et al., 2005). A significant
reason for this trend was the exclusion of women from drug trials between the 1960s and
1997, stemming from the thalidomide tragedy (Thomas & Braus, 1998). This tragedy
occurred when thalidomide was prescribed to women across 46 different countries who

were either pregnant or became pregnant, resulting in birth defects (Kim & Scialli, 2011).
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Consequently, researchers became apprehensive about including women in research
studies, and numerous pharmaceuticals employed in the treatment of CAD have not
undergone evaluation specifically among women to ascertain sex-specific safety and
efficacy.

Adding to this, recent findings indicate that women remain less likely to be
prescribed cardiac medications in comparison to men (Cangemi et al., 2017; Connelly et
al., 2021; Rossouw et al., 2002; Streed Jr. et al., 2021). A systematic review conducted by
Zhao et al. (2020) that encompassed 43 observational studies regarding the sex-specific
prevalence of prescription for women of aspirin, statins, and antihypertensives revealed
that the prevalence of prescribed medications for CAD among women was 41% for
aspirin, 60% for statins, and 68% for antihypertensives. In contrast, the corresponding
rates for men were 56%, 63%, and 69%. Therefore, these findings suggest that the
understanding of prevention and treatment of CAD in women through pharmacological
interventions has historically been, and continues to be, insufficiently addressed.

Sex and Gender Differences

Sex and gender differences in how men and women present with CAD exist and
have also contributed to how CAD in women has been socially constructed. The literature
review previously addressed the characteristics of CAD presentation in women. For
instance, women are more likely to exhibit other symptoms such as belching, upper back
pain, pain in the arm, neck, and jaw, unusual fatigue and sweating, feelings of anxiety or
fear, nausea and vomiting, palpitations, weakness, and flu-like symptoms (Alraies &
Pina, 2019; Devon et al., 2014; Madonis et al., 2017; Mehta et al., 2016; Pacheco et al.,

2022). This is particularly true in women under the age of 55 (Pacheco et al., 2010;
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Tisminetzky et al., 2020). Women are also more likely to present with non-ST-segment-
elevation when experiencing an MI and varying patterns on an EKG compared to men
(Norris et al., 2020; Pepine et al., 2015).

Qualitative research indicates that since women do experience these subtle and
non-specific symptoms of CAD, which both women and HCPs may disregard, they are
often dismissed as suffering from non-cardiac conditions (Frich et al., 2009; Lichtman et
al., 2015). This is particularly true for younger women under the age of 55. For example,
in a qualitative descriptive study by Frich et al. (2009), a 31-year-old participant was
denied a cholesterol test because her HCP felt that a raised cholesterol level should not
occur in a younger woman. It is essential to emphasize the fact that these sex specific
differences have been poorly understood by women and HCPs (Heart and Stroke
Foundation, 2018; Norris et al., 2020). The lack of knowledge of sex specific differences
has contributed to how CAD in women has been socially constructed (Heart and Stroke
Foundation, 2018).

Experts have emphasized that the constructs of gender roles, gender identity, and
gender relations about women have significantly contributed to women’s insufficient
participation in research, reluctance to pursue medical attention for cardiovascular health,
and diminished levels of involvement in an active and healthy lifestyle (Heart and Stroke
Foundation of Canada, 2018; Jaffer et al., 2021; Norris et al., 2023). Gender roles
encompass feminine characteristics, including caregiving and familial responsibilities that
women often assume and prioritize (Connelly et al., 2021; Pelletier et al., 2016).

Literature reveals that women's struggle for gender equality has resulted in a

scenario in which they frequently prioritize family and professional responsibilities over
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their personal health and well-being (Barrett-Connor, 1997; Connelly et al., 2021; Heart
and Stroke Foundation of Canada, 2018; Nyberg et al., 2013; O’Neil, 2018; Pelletier et
al., 2016). Therefore, women may ignore the symptoms and preventive measures for
CAD due to social norms and expectations (i.e., fulfilling the caregiver role while
balancing this with work responsibilities) (Connelly et al., 2021; Pelletier et al., 2016).
This was an evident finding in qualitative literature conducted on women’s experiences
with heart disease (Brown et al., 2024; Galick et al., 2015; LaCharity, 1997; Lichtman et
al., 2015). For example, a qualitative meta-analysis of 43 studies by Galick et al. (2015)
identified that women tend to conceal their symptoms and postpone seeking medical
attention to prevent their health issues and general unwellness from disrupting their
household responsibilities and caregiving commitments to their families. Women sought
to prevent any perceptions within their families that they were lazy, incapable of fulfilling
their anticipated responsibilities (e.g., cleaning, cooking, etc.), or inducing stress for their
families. Likewise, a systematic review of qualitative literature by Brown et al. (2024)
and qualitative descriptive studies by LaCharity (1997) and Lichtman et al. (2015) also
identified that women in the study acknowledged that the focus of their lives were on
taking care of the family and home over taking better care of themselves and their bodies.
The Heart and Stroke Foundation of Canada released a report entitled “Ms.
Understood.” This report was designed to raise awareness of CAD and stroke in women
and to highlight the fact that women have been under-researched, under-diagnosed,
under-treated, and under-supported post recovery (Heart and Stroke Foundation, 2018).
One such topic discussed in the “Ms. Understood” report was sex and gender differences

in men and women regarding CAD, and the fact that while the differences exist, it is
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poorly understood how gender contributes to a woman’s risk for CAD (Heart and Stroke
Foundation, 2018). Furthermore, Canadian literature on women and CAD set out by the
Canadian Women’s Heart Health Alliance also emphasized that the gender roles that
women enact, such as putting family and work life before their own health and disease
prevention, are significant barriers to participating in research, seeking medical attention,
and living active and healthy lifestyles (Heart and Stroke Foundation of Canada, 2018;
Jaffer et al., 2021).
Summary of the Social Construction of CAD in Women

It is through the intersection of these factors (subjective perceptions, societal
influences, research, and sex and gender differences) that the risk for CAD has been
socially constructed and contributed to risk perception. Major organizations, such as the
Heart and Stroke Foundation and the Canadian Women’s Heart Health Alliance, are now
taking initiatives to raise awareness of CAD in women, aiming to increase awareness of
CAD risk and its associated risk factors. For example, the Canadian Women’s Heart
Health Alliance is now developing a guide to address barriers related to the knowledge
and research on CAD in women. Based on the findings discussed in the preceding
sections, action is needed to increase women’s understanding of their risk for CAD so
that they can identify early signs of CAD and take preventive action to mitigate
symptoms. The findings also highlight the need to increase HCPs’ knowledge, so that
they may inform women of their risk and aid in mitigating CAD awareness and

development.
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Background of Gestational Diabetes Mellitus

Given the high risk of developing CAD after GDM, a more comprehensive
examination of GDM, including its pathophysiology, diagnosis, and presentation,
prevalence and incidence, implications of GDM, and issues related to managing GDM
during and into the postpartum period will be presented, to provide context about the
disease's burden on women and its connection to CAD.

Pathophysiology, Diagnosis, and Presentation of GDM

GDM is a condition of glucose intolerance in which a woman previously
undiagnosed with diabetes exhibits high blood glucose levels during the second or third
trimester of pregnancy (Chen et al., 2015; Diabetes Canada, 2021; Guariguata et al.,
2014). In Canada, pregnant women are screened between 24 and 28 weeks’ gestation for
GDM using pre-specified criteria (Diabetes Canada, 2021). If positive, this test is
completed again postpartum. The most common screening process for GDM is the 50g
Glucose Challenge Test (GCT) followed by a plasma glucose 1 hour later (Diabetes
Canada, 2021).

During pregnancy, insulin sensitivity shifts in response to the changing needs of
the fetus (Plows et al., 2018). Early in pregnancy, the body stores glucose in adipose
tissue to prepare for the demands of the fetus later. However, as the pregnancy
progresses, a combination of local and placental hormones results in mild insulin
resistance, which slightly elevates blood glucose levels to facilitate transport to the
placenta, thereby aiding in fetal growth (Plows et al., 2018). The pregnant body should
compensate for these changes through the development and enlargement of pancreatic

beta cells and increased glucose-stimulated secretion. However, these adaptations during
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pregnancy do not occur in all women, and those who do not experience these adaptations
are diagnosed with GDM (Plows et al., 2018). GDM does not always cause symptoms for
pregnant women. However, if blood sugar levels rise significantly, women may
experience increased tiredness, physical weakness, and increased thirst, similar to other
forms of diabetes. (Craig et al., 2020; Diabetes Canada, 2021). GDM can also be
associated with fetal macrosomia, which is defined as an infant being born weighing over

4000g (KC et al., 2015).

Causes of GDM during pregnancy can be due to several different metabolic
conditions in conjunction with pregnancy hormones (Diabetes Canada, 2021). These
include: 1) hyperglycemia present before pregnancy (e.g., glucose intolerance, elevated
first-trimester fasting glucose, overt diabetes during pregnancy, monogenic diabetes); 2)
decreased or declining secretory capacity (e.g., developing type 1 diabetes); and 3)
significant insulin resistance from early pregnancy (polycystic ovarian syndrome, women
with overweight or obesity, some ethnic groups) (Diabetes Canada, 2021). Other health-
related factors that contribute to the development of CAD include increased maternal age,
obesity pre- and during pregnancy, family history of diabetes, previous GDM, and genetic
predisposition for GDM/type 2 diabetes (Diabetes Canada, 2021; Larrabure-Torrealva et
al., 2018; Lee et al., 2018; Li et al., 2020; Lowe et al., 2016; Nerenberg et al., 2014; Pons
et al., 2015). Therefore, there are a plethora of health-related reasons why women develop

GDM.

Of the health-related risk factors outlined above, multiple studies have revealed

that maternal age and obesity are significant risk factors for GDM (Larrabure-Torrealva et
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al., 2018; Lee et al., 2018; Li et al., 2020; Nerenberg et al., 2014). For example, a high-
quality Canadian cohort study by Nerenberg et al. (2014) found that women with
increasing maternal age were more likely to develop GDM than younger women (OR 1.7,
95% CI [1.6-1.7]). When comparing baseline characteristics of participants, the mean age
of women with GDM was 31.5, whereas the mean age of women without GDM was 28.4.
This is concerning, as maternal age increased over the last two decades (Statistics
Canada, 2024) from 29 in 2001 to 31 in 2021 (Statistics Canada, 2024). There has also
been an increase in the proportion of Canadian mothers of advanced maternal age
(Statistics Canada, 2024). In 2021, the proportion of mothers over 35 was 25% versus
16% in 2001 (Statistics Canada, 2024). Based on these findings, with increasing maternal
age, more women will be at risk for GDM. Furthermore, women who were obese pre-
pregnancy were 2.5 times more likely to develop GDM than women who were not obese
(OR 2.5, 95% CI [2.4-2.6]) (Nerenberg et al., 2014). With 25.4% of Canadian women
being obese and obesity being a risk factor for GDM, more women are at risk for CAD
(Lytvyak et al., 2022). This is concerning because as the rates of GDM rise, so does the
risk that more women develop CAD.

In summary, it is evident that while some women have symptoms of GDM, others
do not. However, all women are screened for GDM during pregnancy. Therefore, whether
women have symptoms or not, women are being screened and diagnosed with the

condition.
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Prevalence of GDM

GDM is on the rise worldwide (Behboudi- Gandevani et al., 2019; Wang et al.,
2022). In a systematic review and meta-analysis by Behboudi-Gandevani et al. (2019),
the worldwide prevalence of GDM was found to be 10.6% (95% CI [10.5-10.6%]) of
pregnant women. However, in a more recent systematic review and meta-analysis by
Saeedi et al. (2021), the prevalence of GDM was 14.7%. This is a clinically meaningful
change from the evidence published in 2019. Similarly, a more recent review by Wang et
al. (2022) found the global prevalence of GDM to be 14.4% (95% CI [13.97-14.04%)]).
This is a very slight change from the 2021 results. There has also been an increase in
GDM in Canada from 41.2 per 1,000 deliveries in 2005 to 104.3 per 1,000 deliveries in
2019, representing an increase of 162.7% (Nelson et al., 2024). Increases in prevalence
rates have been noted across all Canadian provinces. NL has specifically seen a rise from
33.7 per 1,000 births in 2005 to 72.6 per 1,000 births in 2019 (Nelson et al., 2024). Since
GDM is on the rise, this is concerning, as GDM is a non-traditional risk factor for CAD

that poses a high risk for CAD development.

Implications of GDM

Although type 2 diabetes and complications affecting newborns are associated
with GDM, this literature review will focus on the existing literature regarding the risk of

CAD.

GDM is associated with an increased risk of CAD later in life (Bellamy et al.,

2009; Kramer, 2019). A review by Bellamy et al. (2009), based on 20 medium- to high-
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quality cohort studies (n = 675,455 women), found that women with GDM were more
likely to develop type 2 diabetes than women without GDM (RR 7.43, 95% CI [4.79-
11.51]). Type 2 diabetes is a known risk factor for CAD, as discussed earlier. However, it
is essential to note that the risk of CAD in women post-GDM exists whether they later
develop type 2 diabetes or not. Kramer et al. (2019) found that, based on an analysis of
nine observational studies (eight cohort and one case-control; n=5,390,591) of high to
medium quality, women with GDM, regardless of developing type 2 diabetes, still had a
56% higher risk of developing CAD (Kamer et al., 2019). Furthermore, these women
were more likely to develop CAD in the first 10 years postpartum (RR 2.31, 95% ClI
[1.57-3.39]) (Kramer et al., 2019). These findings clearly indicate that GDM poses a risk

for CAD.

There has been an abundance of literature examining women’s perceptions of risk
for type 2 diabetes after GDM (Craig et al., 2020; Malcolm et al., 2009; Parsons et al.,
2014; Sandsaeter et al., 2019; Vu et al., 2022; Zera et al., 2013). However, there is a
limited body of literature that has explored women’s perceptions and knowledge of future
health risks post-GDM. Existing literature, however, notes that women do not perceive
themselves to be at risk for CAD post-GDM (Aldridge et al., 2023; Beussink-Nelson et
al., 2022; Ghisi et al., 2023; Sandsaeter et al., 2019). For example, a systematic review by
Ghisi et al. (2023) based on 15 studies (10 quantitative studies and five qualitative
studies) with women with a recent or past diagnosis of pregnancy-related hypertensive
disorders, GDM, and premature birth, found that the women with GDM were unsure

about the long-term health impacts of GDM, such as CAD. Similarly, Aldridge et al.
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(2023) discovered that over two-thirds (69.1%) of the women included in their study were
not aware of the correlation between pregnancy complications and CVD, and 6.4% of the
cohort did not recognize that they had experienced a complicated pregnancy. Almost

10 % of the cohort did not correctly identify the complications they had been diagnosed

with during pregnancy.

Based on these findings, we can conclude that GDM is associated with future
disease later in life, and the increasing rates of GDM mean more women are exposed to
the risk for type 2 diabetes and CAD. There is also a limited body of knowledge
indicating that women with GDM do not perceive themselves to be at risk for CAD after
GDM. However, while we have some insight into women’s perceptions of risk for CAD
following GDM, it needs to be further explored, considering CAD is the leading cause of

mortality in women.

Issues Related to Managing GDM During Pregnancy and into the Postpartum

Period

The literature indicates that women face challenges in managing necessary
lifestyle changes during GDM and in the postpartum period, as well as in receiving
adequate follow-up and screening (Larrabure-Torrealva et al., 2018; Lee et al., 2018; Li et
al., 2020; Nerenberg et al., 2014). These challenges will be discussed below.

Lifestyle Changes

Healthy lifestyle changes are not only needed for the mother and baby during

pregnancy for maternal and fetal health, but also to prevent future risk for type 2 diabetes

and CAD. Obesity is a recognized risk factor for the development of GDM and CAD
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(Evans et al., 2010; Lytvyak et al., 2022; Nerenberg et al., 2014). Despite this, numerous
studies of medium and high quality have found that women with GDM do not make the
necessary healthy lifestyle changes to mitigate their risk (Craig et al., 2020; Gao et al.,
2018; Lawrence et al., 2010; Parsons et al., 2014; Sandsaeter et al., 2019). A national
health survey conducted in the United States from 2007 to 2014 assessed the prevalence
of factors associated with participating in healthy lifestyle behaviours and found no
significant difference in health behaviours between women with or without GDM.
Furthermore, a Canadian mixed-methods study by Evans et al. (2010) found that women
with GDM seldom followed Canada Food Guide recommendations. The literature
suggests that a lack of knowledge and balancing life with new motherhood are two
significant barriers to making these lifestyle changes during and after gestational diabetes
mellitus (GDM).

Knowledge. The qualitative literature indicates that one of the primary reasons
women fail to adopt healthy lifestyle changes is insufficient understanding of the requisite
dietary and lifestyle modifications necessary to prevent GDM and type 2 diabetes in the
postpartum period (Bandyopadhyay et al., 2011; Craig et al., 2020; Evans et al., 2010;
Gray et al., 2020). Furthermore, the extent of their knowledge significantly influences
their perceptions of risk during and after GDM, in that, without awareness of the potential
risks for diseases such as diabetes and CAD in the future, women perceive no compelling
reason to initiate or persist in these lifestyle changes. The literature suggests that women
regard GDM as a condition that "resolves"” without any implications for their future health
(Craig et al., 2020). For example, a systematic review conducted by Craig et al. (2020),

comprising 41 qualitative studies of medium to high-quality evidence, noted that women
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frequently refer to the birth of their child as the “moment of truth” when GDM concludes,
leading to a return to a state of normalcy (p. 9). Consequently, they deem lifestyle
modifications unnecessary. A qualitative descriptive study by Martis et al. (2018)
corroborated these findings, revealing that women perceive GDM as a transitory
condition.

Some investigators have attributed women’s lack of knowledge to the fact that
HCPs did not provide the proper education on the need to make healthy lifestyle changes
(Craig et al., 2020; Khooshehchin et al., 2016; Lawrence et al., 2015; Lennon, 2018;
Sandsaeter et al., 2019). Additionally, women were not satisfied with the information
received during and post-pregnancy and desired further education to manage their health
(Helmersen et al., 2021; Lawrence et al., 2015; Sandseater et al., 2019). Women with
GDM specifically reported having limited engagement and support from HCPs in
obtaining necessary information and follow-up during and post-GDM (Craig et al., 2020;
Khooshehchin et al., 2016; Lawrence et al., 2015; Lennon, 2018; Sandsaeter et al., 2019).
For example, Craig et al. (2020) reported that a lack of communication about GDM
management from HCPs was a common theme among women with GDM. The women
received little information and therefore had limited knowledge. For example, Helmersen
et al. (2021) established that women seeing general practitioners had limited knowledge
about GDM, especially dietary advice. In addition, other qualitative studies highlighted
the lack of continuity of care and poor relationships with HCPs as factors impeding
participants’ knowledge as they received differing information from different HCPs
(Helmersen et al., 2021; Lawrence et al., 2015; Parsons et al., 2014; Sandsaeter et al.,

2019). Findings from Sandsaeter et al. (2019) showed that women with GDM felt left

42



alone both during and after pregnancy in terms of follow-up on healthy eating, and that
HCPs did not provide the encouragement and education to make these changes. One
participant in the study believed that, because an HCP did not follow up on healthy eating
post-pregnancy, making and maintaining healthy lifestyle changes was unnecessary
(Sandsaeter et al., 2019).

In conclusion, women who have had GDM do not make lifestyle modifications
due to a deficiency in knowledge, which also affects their perception of the risks
associated with GDM and the postpartum period. Poor knowledge includes insufficient
understanding among women regarding appropriate lifestyle behaviours, as well as the
reality that GDM presents risks for future health issues, such as CAD, and is based on the
relationships and information conveyed by HCPs This situation presents a concern, as it is
apparent that women are not receiving the necessary information to adopt healthy lifestyle
practices. Furthermore, engaging in healthy lifestyle practices is crucial during both the
GDM period and the postpartum phase for the mother's well-being and to assist in
mitigating the risk of future diseases (e.g., type 2 diabetes and CAD).

Balancing a healthy lifestyle with motherhood. Second, the literature
highlighted that women struggle with balancing having a healthy lifestyle with new
motherhood and family responsibilities (Evans et al., 2010; Kandasamy et al., 2021;
Middleton et al., 2015; Sandsaeter et al., 2019; Zera et al., 2013). Several qualitative
studies of high trustworthiness explored women’s experiences with GDM and making
lifestyle changes post-GDM and found that women were challenged to incorporate
healthy lifestyle practices post-partum with fatigue and family responsibilities (Evans et

al., 2010; Kandasamy et al., 2021; Middleton et al., 2015; Sandsaeter et al., 2019; Zera et
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al., 2013). Women described their lives as too busy and tiring to exercise or prepare
healthy meals (Craig et al., 2010; Evans et al., 2010; Kandasamy et al., 2021; Middleton
et al., 2015). For example, Sandsaeter et al. (2019) found that study participants felt they
did not have the energy to exercise and eat well due to a busy life with a young baby or
child. Furthermore, Craig et al. (2020) highlighted that woman considered changing
lifestyle habits an added responsibility. Therefore, healthy lifestyles were seen as
challenging to maintain during pregnancy and postpartum (Craig et al., 2020). Similarly,
a Canadian mixed-methods study by Evans et al. (2010) found that women described
maintaining a healthy lifestyle postpartum as hard due to a lack of time and family
responsibilities. Based on these findings, while healthy lifestyle choices are warranted,
women prioritize their babies and families over their health needs. These findings are
consistent with the gender aspect of the social construction of women’s CAD discussed
earlier in this review.
Screening and follow-up for women post-GDM

Considering the negative impacts of CAD and the increased incidence rates
associated with GDM, women with GDM comprise an at-risk population for CAD and,
hence, a potential opportunity for early risk factor surveillance and modification (Kramer
etal., 2019). Follow-up for women with GDM to reduce the incidence of CAD is
recommended in both Canadian and American guidelines (Graves et al., 2019; Jasper &
Skelding, 2018; Mehta et al., 2015; Srivaratharajah & Abramson, 2019; Poola-Kella et
al., 2018). This includes formalized post-partum follow-up schedules, screening
protocols, physical exams, and education on lifestyle modifications (Graves et al., 2019;

Jasper & Skelding, 2018; Mehta et al., 2015; Srivaratharajah & Abramson, 2019; Poola-
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Kella et al., 2018). However, the written recommendations set out by Diabetes Canada for
postpartum follow-up in women with GDM are very concrete for type 2 diabetes, but not
for CAD. According to Diabetes Canada clinical practice guidelines, all women should be
tested for GDM during pregnancy (Diabetes Canada, 2021; Berger et al., 2019).
Moreover, women with GDM should then be offered a 75-gram oral glucose tolerance
test between six weeks and six months postpartum to screen for type 2 diabetes and
receive education on healthy behavior interventions (e.g., diet) to reduce the risk for type
2 diabetes (Diabetes Canada, 2021; Berger et al., 2019). However, the Diabetes Canada
guidelines do not provide specific recommendations on when women with GDM should
be screened and assessed for CAD, nor do they specify what this screening and
assessment should include (Diabetes Canada, 2021; Berger et al., 2019). This is
concerning given that although GDM resolves post-partum, it remains a risk factor for the
development of CAD (Craig et al., 2020; Martis et al., 2018).

The United Kingdom has set out five criteria for appraising the effectiveness and
appropriateness of population screening programs (Government of the United Kingdom,
2023). These criteria relate to the condition, the test, the intervention, the screening
program, and the implementation criteria. The first four criteria relate to whether the
condition is appropriate for screening, while the fifth relates to program management. |
will only discuss the first four in relation to CAD screening for women who have had
GDM. The first criterion is met since the condition, CAD, is a vital healthcare problem
with multiple implications for women, and GDM is a rising and significant risk factor for
CAD. This is a problem since CAD is the leading cause of premature death in women

under the age of 55. The criterion for the test is also met. Testing is available for
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screening, and women who had GDM are accessible for screening. Validated screening
tests exist to detect CAD and risk factors for CAD in general (e.g., lab values, EKG,
echocardiography, cardiac catheterization). Therefore, we can screen women who have
had GDM for CAD. Criterion three is that there must be a suitable intervention. We can
prevent or mitigate CAD in women with interventions for healthier eating, increasing
exercise, treating hypertension, quitting smoking, and reducing stress. Criterion four is
that there should be evidence that a screening program is effective at reducing mortality
and morbidity and is acceptable. We do not know if a screening program would
effectively reduce mortality and morbidity for this population. However, we do know that
screening programs are effective in reducing the morbidity and mortality of CAD in
general.
Based on the four criteria, screening for CAD in women with a history of
GDM is suitable. Although CAD is a significant problem, screening and testing are
available, and we have interventions to prevent CAD in women, there is limited research
on screening and intervention for CAD prevention after GDM. Therefore, it is essential to
screen and intervene, but further research on women who have been diagnosed with
GDM is needed.
Gaps in the Literature and Research Problem
Limited research on GDM as a risk factor for CAD exists beyond the evidence
supporting this link. Before creating a suitable intervention, we need a better
understanding of how women come to know, understand, assign meaning to, manage, and

live with their risk for the subsequent development of CAD.
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Based on existing literature, we know that women have limited knowledge of
GDM and the health-related risks (e.g., type 2 diabetes, CAD) after GDM. The lack of
knowledge on GDM is primarily due to relationships with HCPs, the lack of satisfaction
with information received from HCPs and the education that HCPs provide (Craig et al.,
2020; Khooshehchin et al., 2016; Lawrence et al., 2015; Lennon, 2018; Sandsaeter et al.,
2019). However, it is not clear who women are getting their knowledge of the risk for
CAD following GDM from (e.g., nurses, obstetrics, family doctor, nurse practitioner,
social media, family, friends), when they receive education to gain knowledge on the risk
for CAD following GDM (e.qg., during pregnancy, postpartum, delivery room, etc.), and
how they get their understanding of the risk for CAD post-GDM (e.qg., verbally,
pamphlets, one-on-one meetings, etc.).

Adding to knowledge, there is also limited literature that explores women’s
understanding and meaning of the risk for CAD after having had GDM. The two terms
have distinct meanings but are interconnected in the way the psychosocial process
unfolds. Understanding one’s risk is a basic comprehension or knowledge that an actual
risk exists. In this case, GDM is a risk factor for CAD. The meaning of the risk is based
on women’s subjective perception of the risk (e.g., whether the risk is serious or if CAD
will develop). It gets shaped and re-shaped based on social interactions. If women do not
understand their risk of CAD after GDM, the meaning based on their personal risk
perception will be altered. We have limited evidence on women’s perceptions of their risk
for CAD after a diagnosis of GDM based on the current research conducted. However, of
the existing findings, women with pregnancy-related complications such as GDM do not

perceive a personal risk for CAD. Without perceiving a risk for CAD, changes are not
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likely to be made to help mitigate the disease. Due to the limited research findings, more
insight into this risk perception is needed. It is unclear what specific factors shape risk
perception in this cohort or at what point in the trajectory these women perceive their risk
for CAD after GDM (Lupton, 2009; Lupton, 2013).

Moreover, the literature shows that women have difficulty making necessary
behaviour changes (e.g., lifestyle changes) during and post-GDM (Larrabure-Torrealva et
al., 2018; Lee et al., 2018; Li et al., 2020; Nerenberg et al., 2014). Healthy lifestyle
changes are not only needed for the mother and baby during pregnancy for maternal and
fetal health, but also postpartum and beyond to prevent future risk for type 2 diabetes and
CAD. However, we have limited insight into how women live with the risk for CAD
specifically, and if they would make behaviour changes or any changes in general, if they
knew they were at risk for CAD after having had a diagnosis of GDM. Living with the
risk for CAD needs to be further explored to gain a better understanding of how women
live with the risk for CAD after having had a diagnosis of GDM and the factors involved.

Furthermore, follow-up for CAD following a diagnosis of GDM is not being done
systematically. There are existing screening options and interventions to detect and
prevent CAD in women. Still, there is limited research on specific screening and
intervention for CAD prevention after having had GDM. Existing interventions would

need to be revised, as there are different needs following a diagnosis of GDM.

Given the noted gaps, it is essential to explore how and what women know about
their risk of CAD, whether they understand their risk for CAD, how they assigh meaning

to the risk of CAD, how women manage their risk, and how they live with the risk of
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CAD. This would give us more insight into the psychosocial process. This insight is
crucial for developing effective interventions, including formalized screening and follow-
up, that address this issue.

Research Purpose and Question

The purpose of this GT study was to gain a fuller understanding of the
psychosocial process experienced by women who have had GDM as they assign meaning
to the risk of CAD and make coinciding decisions about their future health and well-
being. This includes how women come to know that they are at risk for CAD, how they
understand and assign meaning to their CAD risk, how they manage this risk, and how
they live with the risk for CAD.

The research question was how do women living in the province of NL diagnosed
with GDM come to know, understand, assign meaning to, manage, and live with their risk
for CAD?

Methodology

A GT approach, as outlined by Glaser and Strauss (1967), guided this study. GT
was introduced by Glaser and Strauss (1967) in the book The Discovery of Grounded
Theory: Strategies for Qualitative Research. GT aims to discover and understand a
psychosocial process as it unfolds when we have little or no knowledge about the
phenomenon (Glaser, 1978; Glaser, 2005; Glaser & Strauss, 1967). GT is an inductive
approach that allows a substantive or formal theory to emerge from the data to
understand this process. (Glaser & Strauss, 1967). Researcher objectivity is crucial to the
method as it ensures that the emerging substantive theory is grounded in the data. This

means the findings are not based on the researcher's preconceived notions and
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experiences. In turn, this contributes to the trustworthiness of the research (Glaser &
Strauss, 1967). A substantive theory focuses on a specific phenomenon of interest,
illustrated by examining GDM as a risk factor for CAD in this study (Glaser & Strauss,
1967). The substantive theory is the foundation for one theory that can later be analyzed
alongside other substantive theories to determine whether a formal theory emerges
(Glaser & Strauss, 1967). As the findings are grounded in the data, the substantive
theory will explain a pattern of behaviour or a psychosocial process under investigation.
(Glaser & Strauss, 1967). A formal theory analyzes a broader comparison of diverse
groups or topics of interest, such as the risks associated with various chronic diseases
(Glaser & Strauss, 1967).

GT is an appropriate methodological approach because it examines phenomena
where little is known, allowing a theory to be generated instead of testing one (Glaser &
Strauss, 1967). Therefore, the purpose of this GT study was to gain a fuller understanding
of the psychosocial process experienced by women who had GDM as they assign
meaning to the risk for CAD and make coinciding decisions about their future health and
well-being. This includes how women awaken to the notion that they are at risk for CAD,
how they understand, assign meaning to their risk for CAD, how they manage this risk,
and how they live with CAD. No studies have been conducted in NL that address this
phenomenon. We are also uncertain about the sources of knowledge and interactions that
shape women’s perception of being at risk for CAD after having had a diagnosis of
GDM, or what supports are available or necessary for this cohort to manage their risk

status.
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Philosophical Underpinnings

GT draws on the philosophical underpinnings of pragmatism and symbolic
interactionism as interpretive lenses to guide the study (Blumer, 1969; Chamberlain-
Salaun et al., 2013; Hewitt et al., 2022). As researchers, we aligned ourselves with a post-
positivist view and the tenets of these two philosophical foundations. Both philosophical
stances will be discussed below, along with an overview of how the research team has
used these aspects in the research process and how they align with post-positivism.
Symbolic Interactionism

The foundation of GT is based on concepts related to symbolic interactionism
(Aldiabat & Navenec, 2011; Blumer, 1969; Chamberlain-Salaun et al., 2013; Mead,
1934). Symbolic interactionism examines the relationships that individuals cultivate
within their natural and symbolic environments, including how symbols are used to
convey meanings (Blumer, 1969; Aksan et al., 2009; MacDonald, 2001; Munhall, 2012).
Individuals gain a more profound understanding of themselves and their surroundings
through the interpretations and meanings assigned to social interactions with others,
objects, and events (Aksan et al., 2009; Blumer, 1969; Nowell et al., 2021). Using this
interpretive lens, our research team was able to conceptualize how women perceived their
risk of CAD based on their social interactions. Moreover, we could examine how the
meanings assigned to their social interactions influenced their concurrent decisions about

their healthcare trajectory.
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Pragmatism

Pragmatism is an iterative and inductive approach, suggesting that individuals
participate in numerous social interactions that shape and reframe their perceptions and
responses to various phenomena (Blumer & Morrione, 2004; James, 1907; Munhall,
2012). From this perspective, knowledge is neither fixed nor absolute, as people are
continually engaged in experiences and interactions that influence their interpretations,
decisions, and behaviours within their everyday contexts (Blumer & Morrione, 2004).
Building on this philosophical foundation, our research team recognized that women
diagnosed with GDM, who are at increased risk for CAD, have a range of experiences
shaped by their social relationships and daily circumstances. Consequently, we
acknowledge that the psychosocial process of this phenomenon is provisional and
dynamic, evolving based on participants’ perceptions and meanings, which are influenced
by their subjective viewpoints and reflect multiple truths and realities (Glaser & Strauss,
1967).
Post-positivism

As researchers, we align with a post-positivist perspective. That is, there is one
objective reality, but we also recognize that this reality and coinciding knowledge can
change based on research and individuals’ subjective experiences and realities (Guba &
Lincoln, 1994; Levers, 2013; Lincoln & Guba, 2000; Popper, 1978). Consequently,
experiences, exposure, and subjective insights also contribute to knowledge, rather than
solely observation and objectivity (Levers, 2013). As previously discussed, symbolic
interactionism and pragmatism are philosophical lenses used in GT, which also consider

the existence of multiple realities and how objects, the self, and society influence one
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another. That knowledge is not static (Blumer & Morrione, 2004). In this research we
adopt these views and use a post-positivist lens (Glaser & Strauss, 1967; Levers, 2013;
Lincoin & Guba, 2000) based on the assumptions that participants’ experiences and
understandings of a phenomenon of interest will be different based on their experiences,
interactions, and behaviours (Glaser & Strauss, 1967; Levers, 2013).

In this study, our researcher team positions itself as observers rather than active
participants, allowing the findings to emerge organically from the data collected while
remaining receptive to diverse experiences (Glaser & Strauss, 1967; Lincoln & Guba,
2000). We were also aware that employing an objective lens during the interview process
would present challenges and acknowledged that the research process itself is not devoid
of values. Consequently, various strategies were implemented in this research to maintain
objectivity, including the trustworthiness of findings through interpretive summaries.
Additionally, we utilized memoing and developed tables and diagrams to visually
illustrate the relationships between the constructs and the emerging theory. A detailed
discussion of these components will be provided later in this chapter.

Methods
Participant Selection
In a GT study, neither the selection nor the size of the sample is predetermined;
instead, the recruitment process persists until the emergence of new categories that fit the
data ceases (Glaser & Strauss, 1967; Glaser, 1978). Theoretical sampling was used to
obtain participants for this study. Theoretical sampling happens simultaneously with
collecting, coding, and analyzing data (Glaser, 1978; Glaser & Strauss, 1967). Theoretical

sampling constitutes a form of purposeful sampling in which researchers select
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participants based on their experiences related to the psychosocial process under
investigation. As the study findings emerge, they inform the subsequent selection process
(Glaser & Strauss, 1967). As such, the participants were chosen based on the aim to
deepen the understanding of having had GDM and now being at risk for or having
developed CAD. The initial inclusion criteria for participants for this study were women
who: (a) had been diagnosed with GDM and were at risk for or had developed CAD, (b)
were able to communicate in English, (c) were over the age of 18, (d) lived in NL, (e)
were mentally competent, and (f) were able to understand the purpose of the study.

In this study, the terms "woman™ and or “women” are defined as an individual(s)
with a uterus and the biological ability to conceive and give birth. This definition is
applied strictly to address physiological and reproductive health aspects relevant to the
research focus. It is recognized that gender identity is diverse and may not always
correspond with biological or reproductive traits. Additionally, it is acknowledged that
not all individuals with a uterus identify as women, and that some women may not have a
uterus or the ability to give birth.

Moreover, due to the nature of theoretical sampling in GT, the sample size is not
predetermined but continues until data saturation is achieved and no new theoretical
categories emerge (Glaser & Strauss, 1967; Glaser, 1978). Thus, recruitment continued
until no new conditions, properties, categories or patterns in the data emerged (Glaser,
1978; Glaser & Strauss, 1967). A sample size of 20-30 participants is generally sufficient
for a GT study (Polit & Beck, 2021). We recruited 26 participants who had a history of
GDM and lived in NL. These 26 participants consented to take part in the research study

and shared their experiences of having had GDM. The emerging findings did not lead us
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to conduct interviews or examine the experiences of additional participants. Despite many
participants presenting additional risk factors for CAD at the time of the study (e.g., high
cholesterol, high blood pressure, angina), only one participant had a confirmed diagnosis
of CAD. None of these participants withdrew from the study. It is essential to
acknowledge that, although we sought diversity among participants in this GT study, all
participants shared similar experiences regarding the care, information, and follow-up
they received during their diagnosis of GDM, up to the point of this study. Table 1.1
depicts the demographics for the sample for this study.

Table 1.1

Participant Demographics

Participant Demographics N (Number of
participants)

Age

18-25 2

26-35

36-45 11

46-55 5

Date of Birth of Child/Children

Last five years 7
Last ten years 10
Over Ten years

Education

In high school 0
Completed high school 26
Post-secondary school 12

Location e.g., community

Eastern Health 20
Central Health 3
Western Health 1
Labrador-Grenfell 2
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The study was conducted in NL and recruitment was carried out through diverse
methods. Primary healthcare physicians, cardiologists and nurse practitioners across the
province were contacted to discuss the research and its purpose. These HCPs were asked
to verbally inform their patients about the study through word of mouth. A script
(Appendix A) outlining the research, its purpose, process, and ethical considerations was
provided to the HCPs, who agreed to assist with recruitment when recruiting participants.
The HCPs then provided the primary investigator (P1), Daisy Baldwin (DB), with the
names of interested women, who then contacted these women to explain the study’s
purpose and process and to obtain informed consent.

Posters (Appendix B) were placed in physician offices, nurse practitioner offices,
women’s health clinics, cardiologist offices, and community health centers throughout the
Regional Health Authorities of NL to provide information about the project and the
research team’s contact details. An electronic version of this poster was made available to
circulate to primary care physicians and nurse practitioners throughout the province.
Additionally, the same poster was shared on social media platforms, including Facebook,
with the permission of the group administrators. Participants who saw the poster and
expressed interest contacted DB. DB then reached out to these participants and described
the study using the research study information sheet (Appendix C), outlined the study’s
purpose, and obtained informed consent (Appendix D).

Furthermore, traditional media were also used as a recruitment strategy, which
generated most of the participants for the study. A public service announcement (PSA)
for use in traditional media recruitment (Appendix E) was created. The PSA was then

sent to media platforms across NL, including radio stations and news centers. Women
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who heard the PSA and were interested in the study emailed the PI to express their
interest, and the informed consent process was followed. Lastly, snowball sampling was
also employed, whereby existing research participants recruited other eligible participants
for the study through word of mouth.
Data Collection and Analysis

In keeping with an inductive approach in GT, data for this study were collected
and analyzed simultaneously (Glaser & Strauss, 1967). The interweaving of data
collection and analysis enables the researcher to gain a more comprehensive
understanding of the participants’ experiences (Glaser & Strauss, 1967). Participants were
invited to semi-structured interviews using an interview guide, during which demographic
information was also collected (Appendix F). The PI conducted the interviews under the
guidance of Dr. April Pike (AP) (PhD supervisor). Each interview lasted between 30 and
70 minutes and was conducted in a private location convenient for the participants.
Interviews were conducted via Webex, a secure online platform, over the phone, or in
person, depending on COVID-19 restrictions. Follow-up interviews were conducted with
two participants to clarify questions raised during the initial interview. Before starting, the
purpose of the study and the interview were reviewed, and each participant had the
opportunity to ask questions. Written informed consent was obtained before commencing
the interviews.

Data were collected through audiotaped, semi-structured individual interviews,
which allowed participants to discuss their experiences (Glaser & Strauss, 1967; Polit &
Beck, 2021). Audio files were transcribed into written text verbatim by a transcriptionist.

The transcribed text was compared to the audio files to ensure the accuracy of the
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transcript. The audio files were destroyed after transcription. NVIVO software was used
to facilitate data storage, management, and analysis. The transcriptions were de-identified
immediately and given a unique code. Consent forms, demographic data, and unique
identifier codes were stored separately in a locked cabinet in AP’s office at the Faculty of
Nursing, to which only AP had access. Transcripts were uploaded to an encrypted
password-protected computer. Only DB and AP had access to the contents in the locked
cabinet and computer. Other team members only had access to aggregate data. Data will
be stored for five years and then destroyed.

For analysis, the constant comparative method was utilized and begins and ends
by comparing components of each interview with those in the same interview and with
those in every other interview (Glaser & Strauss, 1967). Throughout this process, not only
is each aspect of the research evidence meticulously compared, but the researcher also
conducts a comparative analysis of available research on the phenomenon of interest
(Glaser & Strauss, 1967). Through this process, the theoretical sampling discussed above
unfolds, and participants are selected to participate based on the study’s theoretical needs
(Glaser & Strauss, 1967).

In addition to the constant comparative method, we used substantive and
theoretical coding, memoing, and diagrams, as suggested by Glaser (1978). Data analysis
was conducted immediately after the interviews with the PI and supervisor, AP, who had
experience conducting GT research. An additional research team member, experienced in
qualitative data analysis (KJ), coded each interview separately and collaborated with the
P1 and supervisor to discuss the findings and reach a consensus on the final codes. The

experiences of each participant were compared to account for their diversity and ensure
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the richness of the emerging theory and credibility of the findings. This was achieved by
comparing each interview with all other interviews conducted in the study. An overview
of the coding process is presented in Figure 1.1.

Figure 1.1

Coding Process for Data Analysis

Coding Process

Open Coding
5 Selective Coding _
4 Substantive Coding
Core Category . Ls)p"n Codkg
« Selective Coding

Coding Process _

Theoretical Coding

ive Theory D

Constructs

K—/ Glaser & Strauss, 1967

Adapted by Glaser & Strauss (1967)

Substantive coding includes open and selective coding (Glaser, 1978). Open
coding begins with line-by-line coding of the data to assign preliminary codes or
conceptual labels. During this process, we began to look for relationships between
participants’ narratives or indicators, as the study’s overarching concept, “perceiving
risk,” started to emerge (Glaser, 1978). The indicators in the coding process were formed
from raw data, comprising the words, phrases, and sentences directly extracted from the

participants’ answers. These indicators were compared and clustered together to form
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concepts that reflect the similarities among the indicators (Glaser, 1978). To facilitate this
process, tables were formed with columns for data, codes, and theoretical memoing
(Glaser, 1978).

Based on the clustered indicators, the initial conceptual labels were formed.
Similarities among the codes or conceptual labels were collapsed into properties. In
grounded theory, properties describe the diversity of conditions and dimensions under
which conceptual categories occur (Corbin, 1986). Conditions are the factors that
influence the property (e.g., age, objective signs, etc.). The dimensions comprise the
diverse social context under which the phenomenon of interest unfolds (e.g., during
GDM, post-partum period) (Glaser & Strauss, 1967). Properties are combined to form
conceptual categories (Glaser & Strauss, 1967). These conceptual categories are
described by Glaser & Strauss, (1967) as being “a conceptual element of a theory and
reflective of the core category” (p.36). The purpose of substantive coding is for the
researcher to form as many of these categories that “fit” the data. This means that the
categories emerged from the data, rather than being preconceived notions and ideas
(Glaser & Strauss, 1967).

As this coding continued, selective coding for conceptual categories occurred as
categories became saturated and the core category became more evident (Glaser &
Strauss, 1967; Glaser, 1978). This reduction of categories was undertaken to promote
parsimony and enhance the generalizability of the emerging theory (Glaser & Strauss,
1967). The core category in our findings was central to the psychosocial process and
occurred frequently across categories. In this case, the core category was “perceiving

risk.” The concept of risk, particularly risk perception, continually appeared in how the
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women described their experiences of how women came to understand and perceive their
risk for CAD and the conditions that shaped this perception. Six main categories “fit” the
data and contributed to the surfacing of this core category. These six categories were: 1)
Communicating Risk, 2) Drawing Conclusions About One’s Risk, 3) Becoming Aware of
One’s Risk for CAD Following GDM, 4) Struggling to Assimilate One’s Risk for CAD
Post-GDM, 5) Barriers to Mitigating One’s Risk for CAD Following GDM, and 6)
Reducing One’s Risk for CAD Following GDM.

Theoretical coding occurs when theoretical links are made between the categories.
Once the core category and categories were established, theoretical coding collapsed the
conceptual categories into theoretical constructs. The theoretical constructs explain the
psychosocial process and form the substantive theory (Glaser, 1978; Glaser & Strauss,
1967). During the theoretical coding process, three theoretical constructs were formed.
Categories one and two were linked to form construct one: Sustaining a Sense of
Unknowing About the Risk for CAD Following a Diagnosis of GDM. Categories three and
four formed construct two: Knowing One’s Risk for CAD Following a Diagnosis of GDM.
Lastly, categories five and six were linked to form construct three: Living With One’s
Risk for CAD Following a Diagnosis of GDM. Considering these three constructs, the
process by which women with GDM come to know, understand, assign meaning to,
manage, and live with their risk for CAD became evident. The substantive theory Making
the Shift from Unknowing to Knowing and Living with One’s Risk for CAD After Having

had GDM emerged. A diagram outlining the study findings can be found in Figure 1.2.
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Figure 1.2
Making the Shift from Unknowing to Knowing and Living with One’s Risk for CAD After

Having had GDM

Making the Shift from Unknowing to Knowing and Living
with One's Risk for Coronary Artery Disease (CAD)
After Having had Gestational Diabetes Mellitus (GDM)
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An overview of the study findings, theoretical constructs, categories, properties,
and conditions can be found in Appendix G and detailed in Chapters two, three, and four
of this dissertation.

Grounded Theory Research Strategies

Several research strategies were employed to develop and refine the theory based

on the data obtained from participants through comprehensive data collection and

analysis.
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Theoretical Memoing

Theoretical memoing was a critical component of GT as it captured the
researchers’ evolving ideas about the codes when theorizing about the data, ensuring a
clear understanding of the emerging findings (Glaser, 1978). This process begins with
gathering data and culminates in the final analysis and confirmation of the theoretical
constructs (Glaser, 1978). DB and AP kept separate theoretical memos throughout the
coding process. Theoretical memoing was also helpful in identifying ideas or assumptions
that may have been made about the study findings and reflecting on the data openly and
transparently (Glaser & Strauss, 1967). In this study, theoretical memoing provided the
researchers with a space to record thinking and reflect on biases, deepen the
understanding of the research topic, findings, and associated literature, consider emerging
patterns, document decisions about the research process, and solidify the meanings
behind the substantive and theoretical coding that was conducted (Glaser & Strauss,
1967; Glaser, 1978). Theoretical memoing was crucial in developing a well-supported
and credible substantive theory. The researchers reviewed the memos and sorted them to
put the “opened” data back together in a meaningful way that would capture the
psychosocial process of having had GDM and now living with the risk of or developing
CAD (Glaser & Strauss, 1967).
Interpretive Summaries

Interpretive summaries enhance the credibility of a GT study by providing
researchers with a deeper understanding and solidifying the meanings of the experiences

shared by the participants. These summaries were used to ensure that substantive theory
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emerged without imposition or external influences (Glaser, 1978). Interpretive summaries
were written based on each participant’s interview to ensure that the emerging theory's
development reflected the participant’s story and captured their diversity in experiences.
Interpretive summaries were sent to all participants via email. Of the 26 participants, 16
confirmed that the interpretive summary did capture their experience. We did reach out to
the additional eight a second time, but there was no response. The interpretive summaries
provided each participant with an opportunity to add to the summary or to clarify
misconceptions. For two participants, a second interview was arranged to clarify slight
misconceptions. The summaries were sent back once these interviews were completed to
ensure they reflected their experiences.
Diagramming

Diagrams were created throughout the study planning and data analysis stages to
illustrate the coding process and to arrange the study findings. While Glaser (1978) does
not position diagramming as an essential component of GT, it can be utilized as a
personal analytical tool to conceptualize the findings. A diagram was created to map out
the steps to coding and the overall substantive theory. The research team also developed
an overview of the substantive theory, constructs, categories, properties, and conditions.
These diagrams organized the analysis and painted a visual picture of the findings.
Theoretical Sensitivity

Theoretical sensitivity is essential to the GT methodology, requiring researchers to
remain open to emerging ideas and then critically review the literature about the study
findings (Glaser, 1967). The researchers aimed to be theoretically sensitive throughout

the research process. One strategy for achieving theoretical sensitivity was to remain open
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and flexible throughout the research process (Glaser, 1978). The research team used
open-ended questions in their interviews (Glaser, 1978). The researchers also recognized
that their current knowledge is not static; understanding evolves. The experiences
described by women in this study may not be the same for all women with GDM, given
their individual experiences and the potential experiences they may encounter in the
future. An initial literature review was completed as part of the PI’s PhD work. Morse
(2011) states that researchers cannot ignore the existing literature but can bracket what is
known to be used for comparisons with data analysis and findings later. With this in
mind, the research team began to see the core category emerge from the findings, and the
PI returned to the literature to compare the emerging findings with existing literature,
validating and refining them. For example, the research team revisited the risk literature
as the core category “perceiving risk” was identified, to explore the emerging categories
and theory. Therefore, the theory emerged from the data and was not imposed upon
(Glaser, 1978).
Trustworthiness

We used the four criteria fit, relevance, work, and modifiability to ensure
trustworthiness and rigour in the study (Glaser & Strauss, 1967; Lomberg & Kirkevold,
2003). Fit is achieved when the developed categories are not forced into preconceived
categories based on what the researcher knows and findings in literature (Glaser &
Strauss, 1967; Lomberg & Kirkevold, 2003). Therefore, “the theory must fit the
substantive area to which it will be applied and should be induced by diverse data”

(Glaser & Strauss, 1967, p.238).
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To achieve fit, we employed a post-positivist lens to maintain objectivity
throughout the research process while remaining open to the subjective diversity of the
cohort. Upon reflecting on the participants' narratives, it became clear that the core
category “perceiving risk” fit the data and influenced the psychosocial process. We
employed theoretical sensitivity, as discussed above, and utilized theoretical memoing
and formed diagrams. Furthermore, to ensure fit, our interpretive framework guided us,
namely, the underlying set of ideas and principles that inform and guide one’s perspective
and research methodology (Stern and Porr, 2011). We drew on the tenets of symbolic
interactionism, pragmatism, and post-positivism to understand how participants’ different
beliefs and interpretations about risk were symbolically reflective of their existing reality
and relationships. Furthermore, interpretive summaries were provided to the participants
to confirm that they reflected their experiences. We employed these measures to ensure
that the findings accurately reflected the participants' realities, rather than the researchers’
beliefs and understandings (Glaser, 1978; Glaser, 1992).

Relevance is attained when the established substantive theory emphasizes the
fundamental concern that aligns with participants' experiences as grounded in the data
(Glaser & Strauss, 1967; Holton, 2008; Lomberg & Kirkevold, 2003). In other words,
relevance is achieved by allowing the core process and theory to emerge while avoiding
preconceived ideas and theories surrounding the phenomenon of interest. To attain
relevance, we employed theoretical sampling and memoing and used the constant
comparative method.

Work is accomplished when the substantive theory explains how the phenomenon

of interest is addressed. Glaser (1978) asserts, “Work is achieved if the study explains
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what happened” (p.4). The study's objectives were met through attentive listening to the
diverse narratives provided by the participants. We asked questions to ensure that the
breadth and depth of their experiences were effectively illustrated. To arrive at a theory
that worked, we focused on the conditions that manifested the diversity and variation
among the participants, while consistently comparing the data from each participant with
that of the others (Glaser, 1978). Based on the findings, we subsequently formulated
recommendations to address the issues surrounding women’s risk perception of CAD
following GDM, informed by their understanding, management, and experience of this
risk. These recommendations will be articulated in the subsequent chapters and represent
a step towards enhancing clinical practice and care for this demographic. The findings of
this study have also been presented at the Canadian Women’s Heart Health Summit, and
experts in the field have stated that this study holds value and can contribute to the limited
existing knowledge surrounding adverse pregnancy outcomes. Persons with lived
experience attending the conference also noted that the work is relevant to their health
experiences and future needs.

Finally, modifiability arises when researchers adapt to participants' variations by
considering different ideas and perspectives (Glaser, 1978; Glaser & Strauss, 1967). This
involves recognizing the constantly changing relevance and diversity of factors
influencing the phenomenon (Lomberg & Kirkevold, 2003). We noted that as more data
was collected, the patterns and concepts may be refined, and the categories redefined. We
maintained theoretical sensitivity and embraced new ideas and varied responses from
participants, utilizing open-ended questions to encourage this (Glaser, 1978). We also

acknowledge that insights may differ among women with GDM based on their unique
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experiences and future encounters. In alignment with this approach, we used pragmatism
and symbolic interactionism as our interpretive lens to capture participants’ subjective
realities.
Ethical Considerations
The Health Research Ethics Board (HREB) at Memorial University of
Newfoundland in St John's, NL, granted ethical approval for the study [Application
number 2022.038]. We also obtained approval from Eastern Health’s Research Proposal
Approval Committee, Central Health’s Review Committee, Western Health’s Research
Review Committee, and Labrador-Grenfell Health’s Research Review Committee before
placing any written materials in their associated facilities. All research team members
signed an oath of confidentiality, and those with access to patient data completed the
Personal Health Information Act (PHIA) tutorial as directed by the HREB. Written
informed consent was obtained before commencing interviews. Participants were
informed of any risks and benefits of the study, and that participation was voluntary.
Participants were also told that they could withdraw from the study at any time and were
encouraged to ask questions. Although no psychological distress was noted during the
study, we provided participants with the number at the Mental Health Crisis Line at 1-
709-737-4668 and DoorWays, a mental health counselling service offered in person or
virtually, province-wide.
Funding
Memorial University’s Scholarships and Education Exchanges for Development
(SEED) and the Atlantic Region Canadian Association of Schools of Nursing (ARCASN)

provided funding for this study.
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Summary and Overview

The dissertation comprises five self-contained chapters that outline the
development of the substantive theory, Making the Shift from Unknowing to Knowing and
Living with One’s Risk for CAD After Having had GDM. This first chapter provides an
overview of the research study. The second chapter focuses on Theoretical Construct 1:
Sustaining a Sense of Unknowing About the Risk for CAD Following a Diagnosis of GDM
and two categories, Communicating Risk and Drawing Conclusions About One’s Risk.
Chapter three focuses on Theoretical Construct 2: Knowing One’s Risk for CAD
Following a Diagnosis of GDM, and two categories, Becoming Aware of One’s Risk for
CAD Following GDM, and Struggling to Assimilate One’s Risk for CAD Post-GDM.
Chapter four focuses on Theoretical Construct 3: Living With One’s Risk for CAD
Following a Diagnosis of GDM and its two categories, Barriers to Mitigating One’s Risk
for CAD Following GDM, and Reducing One’s Risk for CAD Following GDM. Chapter
five is the concluding section, providing an overview of the dissertation and offering

recommendations for education, practice, policy, and future research.
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Dr. April Pike, Dr. Kimberly Jarvis, Dr. Donna Moralejo, Dr. Martha Mackay, and Daisy
Baldwin, a student in the Faculty of Nursing at Memorial University of Newfoundland is
conducting a research project called What are the Experiences of women living in the
province of NL diagnosed with GDM and at risk for or develop CAD? The purpose
of the study is to find out more about non-traditional risk factors for coronary artery
disease (heart disease) such as gestational diabetes mellitus. This will be achieved
through exploring how women come to terms with the fact that gestational diabetes
mellitus puts them at risk for heart disease, make health decisions, and live with this risk
or disease. They are inviting you to participate in an online or in person interview where
you will be asked questions on your experience with living with gestational diabetes
mellitus and being at risk for or going on to develop heart disease. Participation will
require approximately 60 minutes of your time and will be held via WebEx or in a
meeting room in a hospital of a health authority closest to you.

Inclusion criteria for participants in this study will include women who: (a) have been
diagnosed with gestational diabetes mellitus and are at risk for or develop CAD within 10
years post-partum, (b) are able to communicate in English, (c) are over the age of

eighteen, (d) living in NL, (e) mentally competent, and (f) able to understand the purpose
of the study

If you are interested in participating in this study or have any questions about the project,
please contact Daisy by email at daisy.baldwin@mun.ca, or by phone at 7095894857.

The proposal for this research has been reviewed by the Interdisciplinary Committee on Ethics in Human
Research and found to be in compliance with Memorial University’s ethics policy. If you have ethical
concerns about the research, such as your rights as a participant, you may contact the Chairperson of the
ICEHR at icehr.chair@mun.ca or by telephone at 709-864-2861.

105



Appendix B

Recruitment Poster

106



Are you interested in joining our

research study on Gestational
Diabetes and Heart Disease?

Study title:

What are the
experiences of
women living in the
province of NL
diagnosed with
gestational diabetes
and at risk for or
develop coronary
artery disease?

Principal
Investigator:

Daisy Baldwin PhD(c),
RN

Interested? To
ask questions
contact:

Daisy Baldwin, PhD(c),
RN

7o0-

daisv.baldwin@mun.ca

”1 | ! ||1 IOI Il I.ll - ! .

UNIVERSITY

Are you over the age of 18, speak
English, live in Newfoundland and
Labrador, have a previous diagnosis
of gestational diabetes, and now at
risk for or living with heart disease?
Consider participating in our study.
What is the study about?

To gain an understanding of:

* The process as Newfoundland and
Labrador women awaken to the idea
that they are at risk for or develop
heart disease

* Make coinciding health decisions

« Live with their risk based on the social
relationships and behaviors that
occurred between recovering from
gestational diabetes and at risk for or
developing heart disease.

Who can participate?

We are looking for women over the age

of 18, speaks English, living in

Newfoundland and Labrador, had

gestational diabetes, at risk for or living

with heart disease.

What’s involved?
Participating in a 60 minute interview

If you have questions regarding your rights as a
research particinant please contact the Health
Research Ethics Authority at (709) 777-6974 or
info@hrea.ca.
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Research Study Information Sheet for Participants

Why is this research study important?

Coronary artery disease (heart disease) is the leading cause of premature death of
Canadian women. In addition, a diagnosis of coronary artery disease contributes to poorer
long-term health outcomes in women in comparison to men. These outcomes include
increased rates of mortality in the first year following a heart attack, increased
hospitalizations, depression, and decreased quality of life. A non-traditional risk factor for
coronary artery disease is gestational diabetes mellitus. Gestational diabetes mellitus is on
the rise in Canada. Women with gestational diabetes mellitus have a 56% higher risk of
developing coronary artery disease than women who did not have gestational diabetes
mellitus. Follow up for women with gestational diabetes mellitus is important to adopt
appropriate lifestyle changes to reduce the risk and has been recommended in guidelines.
However, there is currently no screening for coronary artery disease post gestational
diabetes mellitus here in Newfoundland and Labrador. There is also limited literature on
how women awaken to the notion that they are at risk for heart disease, how they come to
understand and manage their risk for heart disease, and how they live with heart disease.

What is the purpose of this research study?

The overall purpose of this research project is to gain a fuller understanding of the
psychosocial process that unfolds as women who are diagnosed with GDM come to
understand and cope with their risk for and subsequent management of CAD. This
includes how women awaken to the notion that they are at risk for CAD, how they come
to understand and manage their risk for CAD, and how they live with CAD.

What will happen during the study and who will be involved?

This is a grounded theory study. Participants will be invited to engage in a semi-
structured interview. Inclusion criteria for this study will include women who: Inclusion
criteria for participants in this study will include women who: (a) have been diagnosed
with GDM and are at risk for or developed CAD within 10 years post-partum, (b) are able
to communicate in English, (c) are over the age of eighteen, (d) living in NL, (e) mentally
competent, and (f) able to understand the purpose of the study.

How long will it take for this research study to be completed?

Each interview will last approximately 60 minutes at a time and private location
convenient for participants. Interviews will also be offered through WebEX, a secure
online room in case of any COVID restrictions. A second interview will take place if
needed to clarify any parts of the interview or to ask follow-up questions.

What are the benefits of doing this research study?

The findings of this study will be used to help healthcare professionals to develop
interventions to address the unique needs of women who had gestational diabetes mellitus
and are at risk for or went on to develop coronary artery disease. For example, the
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creation of education initiatives and screening guidelines, and sex and gender specific
cardiac rehabilitation programs.

More information?
Please contact Daisy Baldwin RN, PhD(c), Principal Investigator, Memorial University
Faculty of Nursing, 709-589-4857, or daisy.baldwin@mun.ca
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Informed Consent Form

UNIVERSITY

Consent to Take Part in Research

TITLE: What are the experiences of women living in the province of NL diagnosed with
gestational diabetes mellitus and at risk for or develop coronary artery disease?

RESEARCHERS: Daisy Baldwin PhD(c), Dr. April Pike, Dr. Kimberly Jarvis, Dr.
Donna Moralejo, Dr. Martha Mackay

PHONE NUMBER: 709-xXXX-XXXX
SUPERVISOR(S): Dr. April Pike

SPONSOR/FUNDER: Memorial University’s Scholarships and Education Exchanges
for Development (SEED) Fund

You have been invited to take part in a research study. Taking part in this study is
voluntary. You may choose to take part or you may choose not to take part in this study.
You also may change your mind at any time.

This consent form has important information to help you make your choice. It may use
words that you do not understand. Please ask the researchers to explain anything that you
do not understand. It is important that you have as much information as you need and that
all your questions are answered. Please take as much time as you need to think about
your decision to participate or not, and ask questions about anything that is not clear. You
may find it helpful to discuss it with your friends and family. The [researcher/study staff]
will tell you about the study timelines for making your decision.

1. Why am | being asked to join this study?
You are being invited to join this study because you are a woman living in Newfoundland
and Labrador who has had gestational diabetes mellitus and you are now at risk for or

have coronary artery disease (heart disease). Gestational diabetes mellitus is on the rise in
Canada. 3.4% of pregnant women in NL will develop gestational diabetes mellitus which
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is a non-traditional risk factor for heart disease. Newfoundland and Labrador have one of
the highest rates of heart disease in Canada. Heart disease is linked to high rates of death,
hospitalizations, and poor quality of life in women. This study is being done to find out
more information about non-traditional risk factors for coronary artery disease such as
gestational diabetes mellitus. This will be achieved through exploring how women come
to terms with the fact that gestational diabetes mellitus puts them at risk for coronary
artery disease, make health decisions, and live with CAD based on relationships and
behaviors that occurred between recovering from gestational diabetes mellitus and
becoming at risk for or developing coronary artery disease.

2. How many people will take part in this study?

This study will take place in Newfoundland and Labrador. The study will enroll a total of
20-30 people from Eastern, Central, and Western Newfoundland and Labrador.

3. How long will I be in the study?

You will be expected to enter the online room (WebEX) via computer or by phone for one
in-person interview over the next 4 months. Each interview will take approximately 60
minutes. Another second interview may be needed if additional information is required.

4. What will happen if | take part in this study?
If you agree to take part in this study, the following procedures will take place:

Interviews: You will be asked to participate in one to two interviews within the next four
months. During the first interview, you will speak with a member of the research team.
Each interview will be about 60 minutes. Due to Covid-19 Public Health restrictions the
interviews may take place in person at a designated meeting room or through WebEX (a
secured, online meeting room). You will be asked to provide information about your
experiences with having gestational diabetes mellitus and being at risk for or developing
coronary artery disease (heart disease). You can choose not to answer questions if you
wish. Based on the findings and need for additional information a second interview may
be warranted.

Audio recording used: You will be audio recorded during the interviews. The audio
recording will be transcribed (written down) after the interview and will be analyzed by
two members of the research team Daisy Baldwin and Dr. April Pike. The transcription
will be done by a professional transcription service. Your name or any other identifying
information will not be included during the recording, except your voice. The audio
recording will be destroyed after it has been transcribed and checked for accuracy.
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5. Are there risks to taking part in this study?

During the interview, you may become uncomfortable or experience some anxiety,
emotional and/or psychological distress due to the nature of the questions. You can skip
questions, take a break, or stop answering at any time. The following resources are
available for you to contact for psychological support:

e 24-hour Mental Health Crisis Line 1-888-737-4668
e Newfoundland and Labrador Healthline 1-888-709-2929
e DoorWays 709-752-4903

If your responses indicate that there is a serious risk of harm to yourself or others,
confidentiality will be broken to protect you or another person. If we feel that you need
urgent care as result of participating in this research study we will intervene according to
routine clinical care practices.

Audio Recording:

There is a potential risk of loss of your confidentiality because even though your name
will not be part of the audio recording or the transcription, your voice may still be
identifiable as your voice. If anyone mentions identifiers (e.g., your name), during the
recording, this may identify you.

Inconvenience of time:
There is an inconvenience of time. Each study visit will take about 60 minutes to
complete.

Confidentiality risk (for all studies):
Despite protections being in place, there is a risk of unintentional release of information.
Researchers will make every attempt to protect your privacy.

6. What are the possible benefits of participating in this study?

There may not be direct benefit to you from taking part in this study.

We hope that the information learned from this study can be used in the future to benefit
other women diagnosed with gestational diabetes mellitus through informing clinical
practice guidelines and screening to help prevent the development of coronary artery
disease (heart disease).

7. If | decide to take part in this study, can | stop later?
It is your choice to take part in this study, participation is voluntary. You can change your
mind at any time during the research study. The study team may ask why you are
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withdrawing for reporting purposes, but you do not need to give a reason to withdraw
from the study if you do not want to. Withdrawal from the study will not have any effect
on the care you [or your family, if applicable] will receive. If you decide to leave the
study, you can contact your researcher. They will discuss other options with you.

You may fully withdraw from this study. This means that the researcher/study staff will
no longer use your data for research and all data collected about you will be destroyed.
We will no longer contact you for any reason. Any data that has already been merged
with other data and analyzed cannot be destroyed or removed from the study. This is
because we have to preserve the study’s scientific integrity. However, your data will not
be used in future research.

If your participation in this study includes enrolling in any optional studies or long term
follow-up, you will be asked whether you wish to withdraw from these as well.

8. What about new information?

It is possible that during the study we will get new information that may affect your
willingness to remain in the study. If this happens, you will be notified about the new
information in a timely manner. You will be asked whether you want to continue taking
part in this study and you may be invited to sign a new consent form, if you decide to
continue in the research study.

9. What are my rights when participating in a research study?

Edit as required

You have the right to receive all information that could help you make a decision about
participating in this study, in a timely manner. You also have the right to ask questions
about this study at any time and to have them answered to your satisfaction.

Your rights to privacy are legally protected by federal and provincial laws that require
safeguards to ensure that your privacy is respected.

Signing this form gives us your consent to be in this study. It tells us that you understand
the information about the research study. When you sign this form you do not give up
any of your legal rights against the study doctor, sponsor or involved institutions for
compensation, nor does this form relieve the study doctor, sponsor or their agents of their
legal and professional responsibilities.

You have the right to be informed of the results of this study once the entire study is
complete. We aim to publish the findings of this study in a credible journal, reveal the
findings at conferences such as the Eastern Health Research Symposium and the
Women’s Heart Health Summit. We also hope that the findings of this study will help
inform the development of the Canadian Women’s Heart Health Alliance ATLAS which
is working towards improving women’s cardiovascular health in Canada. There will also
be an information session where the research team will discuss the study findings and
invite you to attend.
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You will be given a copy of this signed and dated consent form prior to participating in
this study.

10. What about my privacy and confidentiality?

Study information collected during the study will kept at this site and stored in a secure,
locked place that only the study staff will be able to access. After the study closes, study
information will kept as long as required by law, which could be 5 years or more. This
information will be stored at Memorial University Faculty of Nursing. Daisy Baldwin and
her supervisor Dr. April Pike are the people responsible for keeping it secure.

All information that identifies you will be kept confidential, and to the extent permitted
by applicable laws, will not be disclosed or made publicly available, except as described
in this consent document. Every effort to protect your privacy will be made. Even though
the risk of identifying you from the study data is very small, it can never be completely
eliminated. If there is a breach of your privacy resulting from your participation in this
study you will be notified.

Your access to records
You have the right to see the information that has been collected about you for this study.
If you wish to do so, please contact your study doctor.

12. Declaration of financial interest, if applicable

There are no conflicts of interest to declare related to this study.

13. What about questions or problems?

If you have any questions about taking part in this study, you can meet with the principal
investigator who is in charge of the study. That person is:

[Daisy Baldwin 709-xxx-xxxX]

[Or you can speak to my supervisor: Dr. April Pike 709-XxX-XXxX]
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Or you can talk to someone who is not involved with the study at all but can advise you
on your rights as a participant in a research study. This person can be reached through:

Ethics Office at 709-777-6974
Email at info@hrea.ca
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Memorial University Faculty of Nursing is conducting a research study on gestational
diabetes mellitus and heart disease.

They are looking for women over the age of 18, who live in Newfoundland and Labrador,
have a previous diagnosis of gestational diabetes mellitus and are now at risk for or living
with heart disease.

Those interested in participating in an interview to share their experiences can contact
Memorial University’s Daisy Baldwin (daisy.baldwin@mun.ca) for more information.

If you have questions regarding your rights as a research participant please contact the
Health Research Ethics Authority at (709) 777-6974 or info@hrea.ca
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Semi-structured Interview Guide

Thank you for taking your time to do this interview. Before we start | would like to take
some time to review the consent form and give you an opportunity ask any questions.

1. Can you please tell me about your experience living with GDM during your
pregnancy?

When did you become aware that you had GDM?

What did a diagnosis of GDM mean to you? How did you feel when diagnosed
with GDM?

What information did you receive, who did you receive the information from and
how? (written material, during a clinic visit, verbally?). What information do you
wish you would have had?

Did you get the support you needed to manage your GDM? Were you monitored
post GDM for high sugars or given any education on type two diabetes? Was there
follow-up or screening?

Were you counselled to do lifestyle changes? Were you able to make those
changes? Can you please share with me an example? What are some of the
barriers and facilitators to making those changes?

At this time did you have any thoughts about how a diagnosis of GDM could
influence your heart health?

2. Could you share with me how you became aware that having GDM puts you at
risk for CAD (heart disease)?

Can you tell me what it was like for you when you learned that you were at risk
for CAD? Could you please guide me through your thoughts at this time? What
were your immediate concerns/thoughts when you learned that you might be at
risk for CAD?

Who was the first person who alerted you to the fact that GDM is a risk factor for
CAD? After this discussion how did your perception of being at risk for CAD
change? Where there any particular incidents during your discussions with this
individual(s) that comes to mind that impacted your understanding your risk for
CAD? Why was this incident so significant?

Where did you find out this information (e.g., clinic, hospital before you went
home, you had a cardiac event)? Were you provided with any information?
How do you perceive your risk for CAD? Did you discuss your risk for CAD
with others (e.g., family, friends)? How did these interactions influence your
perception of risk?

Did this knowledge change your perception of everyday life or how you carried
out your activities of daily living?
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3. Based on your perception of being at risk for CAD, did you make any lifestyle
changes?

e Were you counselled to do lifestyle changes? Were you able to make those
changes? Can you please share with me an example? What are some of the
barriers and facilitators to making those changes?

e What was your understanding at this time of treatment protocols and
recommended screening for as preventive measures for CAD at the time of your
diagnosis with GDM?

4. If you were asked to give advice to health care practitioners about how to help
women with GDM who are at risk for or have developed CAD what would it be?

Questions 5 -8 are for women who actually have a diagnosis of CAD

5. When you received the diagnosis of CAD how did you feel? How did you cope
with the news?
e Could you please guide me through your thoughts at this time? What were your
immediate concerns/thoughts when you learned that you have CAD?
e Who did you talk to?
e Where there any particular incidents during your discussions with this
individual(s) that comes to mind that impacted your understanding of CAD?
e Why was this incident so significant? What supports did you seek and receive?
e Did you feel that you had adequate follow-up or screening?

6. Have you been provided with any cardiac rehabilitation information or enrolled
in a cardiac rehabilitation program?
e If so, do you feel it meets your needs in working towards your cardiac recovery?
e If no, do you feel cardiac rehabilitation would have been beneficial to you? Why
or why not?
e Can you provide an example of an aspect of the program that you felt met your
needs? or an example that did not meet your needs (i.e., diet, activity)?

7. Do you have any suggestions for future cardiac rehabilitation programs or
guidelines for women who had GDM and now diagnosed with CAD?
e What would you like to see included? When should it be given? Who would you
like to receive the information from? How?
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For all participants

8. Can you share with me how living with the risk for CAD or being diagnosed with
CAD has influenced your everyday life?
e How has this experience influenced how you think about your future health?

9. Do you have any concerns regarding barriers to accessing resources or
information to help your manage your health?

e How has geography (where you live) impacted your experience?

e What are your thoughts on health care professional’s communication skills when
discussing your risk for CAD and management of your health?

e Do you have any thoughts on how health care professional support could be
improved?

e Can you provide an example of a barrier that you experienced when trying to
access resources or manage your health?

10. Is there anything else that you would like to share?

11. Would you like to be part of a patient advisory committee?
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Participant Demographics
Unique ID

Age

18-25
26-35
36-45
46-55

Date of Birth of
Child/Children
Last five years
Last ten years
Over ten years

Education

In high school
Completed high school
Post-secondary school

Location e.g. community
Eastern Health

Central Health

Western Health/ Labrador
Grenfell

124




Appendix G

Overview of Study Findings

125



Overview of Study Findings

Substantive Theory: Making the Shift from Unknowing to Knowing and Living with
One’s Risk for Coronary Artery Disease After Having had Gestational Diabetes Mellitus

Theoretical Construct 1: Sustaining a sense of unknowing of the risk for coronary artery
disease following a diagnosis of gestational diabetes mellitus
e Category 1: Communicating Risk
o Property 1: Receiving the diagnosis of GDM
= Condition 1: Confirmation of GDM : GTT
= Condition 2: HCP notification of GDM
= Condition 2: Large Baby
o Property 2: Diverse psychosocial responses to being diagnosed with GDM
= Condition 1: Surprised
= Condition 2: Frustrated
= Condition 3: Lack of preparedness
o Property 3: Lack of knowledge
= Condition 1: Link between GDM and CAD risk
= Condition 2: Implications of GDM on future health
= Condition 3: Education (how and what was provided)
o Property 4: HCP’s Care (during and post-GDM)
= Condition 1: Follow-up from HCPs
= Condition 2: Support from HCPs
= Condition 3: Focus of care (baby’s health
diagnosis of GDM)
e Category 2: Drawing Conclusions About One’s Risk
o Property 1: Objective Risk
= Condition 1: Age
= Condition 2: Physical Signs and Symptoms
= Condition 3: Test Results
o Property 2: Subjective Risk
= Condition 1: Delivery of the baby
= Condition 2: Care and follow-up post-GDM

Theoretical Construct 2: Knowing One’s Risk for Coronary Artery Disease Following a
Diagnosis of Gestational Diabetes Mellitus
= Category 1: Becoming Aware of One’s Risk for Coronary Artery Disease

Following Gestational Diabetes Mellitus
o Property 1: Identification of risk for CAD
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= Condition 1: PSA
= Condition 2: Recruitment poster
= Condition 3: HCP
o Property 2: Learning about the risk for CAD
= Condition 1: Engage in research
= Condition 2: Psychosocial responses
= Condition 3: Question prior health information
= Category 2: Struggling to Assimilate One’s Risk for Coronary Artery Disease
Post-Gestational Diabetes Mellitus
o Property 1: Re-evaluate health status
= Condition 1: Objective signs and symptoms
= Condition 2: Subjective perception of risk
= Condition: Reflection on past health behaviours and care
o Property 2: Plan to Mitigate Risk for CAD
= Condition 1: Regimes to mitigate risk
= Condition 2: Timing of plan
= Condition 3: Motivators to mitigate CAD risk

Theoretical Construct 3: Living With One’s Risk for Coronary Artery Disease
Following a Diagnosis of Gestational Diabetes Mellitus
e Category 1: Barriers to Mitigating One’s Risk for Coronary Artery Disease
Following Gestational Diabetes Mellitus

o Property 1: Personal Barriers
= Condition 1: Operationalizing behaviour change
= Condition 2: Family responsibilities
= Condition 3: Work life

o Property 2: Financial Barriers
= Condition 1: High costs of food
= Condition 2: Limited access to medical care

o Property 3: Fragmentation of Care
= Condition 1: Absence of holistic care
= Condition 2: Dismissed care
= Condition 3: Inconsistency among healthcare professionals

e Category 2: Reducing One’s Risk for Coronary Artery Disease Following
Gestational Diabetes Mellitus

o Property 1: Motivators to lower the risk for coronary artery disease

= Condition 1: Re-evaluation of risk status and adoption of healthy
lifestyle behaviours

= Condition 2: Familial responsibility
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o Property 2: Strategies to lower the risk for coronary artery disease
= Condition 1: Screening
= Condition 2: Follow-up
= Condition 3: Monitoring/ advocating for their own health
= Condition 4: Standardized guidelines
= Condition 5: Cohesive interdisciplinary team
= Condition 6: Access to education
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Abstract
Background: Gestational diabetes mellitus (GDM) is considered a non-traditional risk
factor for coronary artery disease (CAD) in women and is on the rise. The purpose of this
grounded theory study (GT) was to gain a fuller understanding of the psychosocial
process experienced by women who have had GDM as they assign meaning to the risk for
CAD and make coinciding decisions about their future health and well-being.
Methods: This research study was guided by a GT approach. Semi-structured interviews
were conducted on women who had GDM and lived in Newfoundland and Labrador
(NL). The constant comparative method was used to facilitate data collection and
analysis.
Results: The substantive theory that emerged from the study findings was Making the
Shift from Unknowing to Knowing and Living With the Risk for CAD After Having had
GDM. Twenty-six women from NL with a history of GDM and living in NL participated.
The theoretical construct Sustaining a Sense of Unknowing About the Risk for Coronary
Artery Disease Following a Diagnosis of Gestational Diabetes Mellitus captures
participants’ experiences as they conclude that they do not have any future health risks
once the GDM has resolved. Two categories comprised this process: 1) Communicating
Risk, and 2) Drawing Conclusions About One’s Risk.
Conclusions: Improved risk communication and education by healthcare professionals
about the risk of CAD after GDM are warranted to inform women in NL of their risk for
CAD. The findings underscore the importance of clinical practice guidelines and policies
in guiding healthcare professionals in promoting proper screening and follow-up for CAD

after GDM, thereby helping to mitigate the onset of the disease.
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Sustaining a Sense of Unknowing About the Risk for Coronary Artery Disease

Following a Diagnosis of Gestational Diabetes Mellitus

Coronary artery disease (CAD) is the most prevalent form of cardiovascular disease
(CVD), affecting 126 million people globally (Khan et al., 2020). Timely diagnosis, risk
mitigation, and intervention for CAD should be a priority for Canadians since the number
of Canadians living with CAD has climbed from 1.5 million in 2001 to 2.4 million in
2018 (Canadian Chronic Disease Surveillance System, 2024; Public Health Agency of
Canada, 2016), and the estimated prevalence rate is anticipated to increase by 0.19% by
the year 2030 (Khan et al., 2020). Newfoundland and Labrador (NL), the most easterly
province in Canada, has a prevalence rate of CAD of 8%, which is close to the national
rate of 8.1%, and the highest myocardial infarction (Ml) rate in the country, at 2.6%,
whereas the national rate is 2.0% (Public Health Agency of Canada, 2018).

CAD is on the rise in women under the age of 55 (Arora et al., 2019; Botly et al.,
2020; Jaffer et al., 2021; Norris et al., 2020). This is concerning, given that this cohort has
higher mortality rates following MI (I1zadnegahdar et al., 2014; Jaffer et al., 2021).
Women also experience more psychosocial issues, such as depression, stress, fear,
anxiety, sleep disturbances, and altered relationships, in comparison to men (Alyasin et
al., 2021; Arora et al., 2019, Botly et al., 2020; Buckland et al., 2019; Colella et al., 2021;
Jaffer et al., 2021; Mattina et al., 2019; Prata et al., 2014). Evidence suggests that this
increase in CAD may be attributed to the lack of sex-specific research on women and
CAD, women'’s perceptions that they are at low risk of developing CAD (Berry et al.,

2016; Foxwell et al., 2013; Heart & Stroke Foundation of Canada, 2018; Maas &
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Appleman, 2010; McDonnell et al., 2014), and a lack of awareness about the signs,
symptoms, and potential or actual risk factors for CAD among both women and health
care professionals (HCPs) (Andraweera et al., 2022; Berry et al., 2016; Beussink-Nelson
et al., 2022; Foxwell et al., 2013; Gooding et al., 2021; Heart & Stroke Foundation of
Canada, 2018; Jaffer et al., 2021; Maas & Appleman, 2010; McDonnell et al., 2014;
Merz et al., 2017; Moeini et al., 2012; Nielsen et al., 2014).

Women also have both traditional (e.g., smoking, obesity, etc.) and non-traditional
risk factors (e.g., pre-eclampsia, gestational diabetes mellitus (GDM), polycystic ovarian
syndrome) that contribute to the development of CAD and the associated outcomes.
GDM, however, poses a higher risk for future CAD in women than other non-traditional
risk factors (Garcia et al., 2016). GDM is a condition of glucose intolerance in which a
woman previously undiagnosed with diabetes exhibits high levels of blood glucose
(fasting plasma glucose >5.3 mmol/L after a 75-gram oral glucose tolerance test) during
pregnancy (Chen et al., 2015; Diabetes Canada, 2021; Guariguata et al., 2014). The
worldwide prevalence of GDM is 14.7% (Saeedi et al., 2019), and in Canada, the rate is
slightly higher at 16.1% (Mussa et al., 2021). Women diagnosed with GDM have a
fourfold increased risk of developing CAD in comparison to women who have not had
GDM (Garcia et al., 2016). This is worrisome, given that while research has shown that
women have limited knowledge of GDM and future health-related risks (e.g., type 2
diabetes, CAD) (Craig et al., 2020; Khooshehchin et al., 2016; Lennon, 2018; Sandsaeter
et al., 2019), there is a lack of evidence that captures women’s perceptions of their risk

for CAD following GDM, and how these perceptions inform their health behaviours.
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The purpose of this grounded theory (GT) study was to gain a fuller understanding
of the psychosocial process experienced by women who had GDM as they assign
meaning to the risk for CAD and make coinciding decisions about their future health and
well-being. This includes how women awaken to the notion that they are at risk for CAD,
how they come to understand, assign meaning to their risk for CAD, how they manage
this risk, and how they live with CAD. This paper examines women’s experiences as they
receive a diagnosis of GDM and starts to explore how to manage their health risks. It
captures the interweaving of the conditions that sustain women in a state of unknowing,
or lack of awareness, about their risk for CAD as the initial phase of this process. This
information is significant because it identifies gaps in existing practices for educating this
cohort and highlights the need for future development of clinical practice guidelines that
incorporate screening protocols for CAD. We have applied the COREQ checklist for
Qualitative Research to confirm that all essential elements of the study process are
reported in this article (Tong et al., 2007). The research question was how do women
living in the province of NL diagnosed with GDM come to know, understand, assign
meaning to, manage, and live with their risk for CAD?

Ethical Statement

The research reported in this paper adhered to ethical guidelines. Ethical approval
was obtained from the Human Research and Ethics Board of Memorial University of
Newfoundland, St. John's, NL [Application number 2022.038]. The authors confirm that

informed consent was obtained from all participants prior to conducting the interviews.
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Materials and Methods

Study Design

A GT approach guided this research study, as it aims to discover and understand a
psychosocial process where little is known about a phenomenon of interest (Glaser &
Strauss, 1967). Employing a post-positivist lens with tenets of symbolic interactionism
and pragmatism, the researchers acknowledge that although the women did have an
actual risk for CAD, participants had undergone diverse experiences and interactions that
sustained them in a state of unknowing about their risk. The perception that they were
not at risk for CAD shaped coinciding decisions about their health and well-being.
Participant Selection

The team used theoretical sampling in tandem with data collection and analysis.

This approach is a form of purposeful sampling where researchers select participants
based on their experiences related to the psychosocial process under investigation. New
findings may indicate the necessity to include additional participants (Glaser, 1978;
Glaser & Strauss, 1967). Hence, the recruitment will proceed until no new conditions,
properties, categories, or patterns arise in the data (Glaser, 1978; Glaser & Strauss, 1967).
In this study, the participants were women diagnosed with GDM who are at risk for or
have developed CAD. The inclusion criteria were women who: (a) had a diagnosis of
GDM during pregnancy, (b) were able to communicate in English, (c) were over the age
of 18, (d) lived in NL, (e) were mentally competent, and (f) were able to understand the
purpose of the study. The emerging findings did not lead us to interview or explore the

experiences of any other sample.

135



The research team recruited participants using diverse methods. Physicians,
cardiologists, nurses, and nurse practitioners across NL informed patients about the study
and its purpose using a script. If a participant agreed to learn more about the study, the
name was given to the principal investigator (P1), DB. The PI contacted potential
participants to describe the study and address any inquiries. Posters were displayed in
HCPs’ offices, women’s health clinics, community health centers, and on social media
platforms such as Facebook. A public service announcement aired on local NL media
outlets. Participants recruited in this way contacted the PI directly and followed the same
process outlined above.

Data Collection

Twenty-six semi-structured interviews were conducted via Webex, telephone, or in
person in Newfoundland and Labrador from May 2023 to December 2023. Two research
team members (DB and AP) carried out the interviews, which lasted between 30 and 70
minutes, in a private space convenient for the participants. AP has experience in GT
research. During the interviews, demographic information was collected. All interviews
were audiotaped and transcribed verbatim. The transcripts were de-identified and assigned
a unique identifier. DB compared all transcribed text with the audio files to ensure the
integrity of the data. The audio files were subsequently destroyed. NVivo (13) [2020]
Lumivero was utilized to facilitate data storage, management, and analysis (Lumivero,
2023). The transcripts were stored on a password-protected computer that only the Pl and

AP had access.
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Data Analysis

In GT, data analysis co-occurs with data collection, aligning with an inductive
approach (Glaser & Strauss, 1967). By integrating data collection, analysis, and literature
review, researchers achieve a deeper insight into participants’ experiences (Glaser &
Strauss, 1967). The constant comparative method was employed throughout data analysis.
This process involves continuously comparing data from each interview to other
interviews and data within the same interview (Glaser & Strauss, 1967). This iterative
process facilitates theoretical sampling, where participants are selected based on the
study’s theoretical needs (Glaser & Strauss, 1967).

In addition to the constant comparative method, we used substantive and
theoretical coding, memoing, and diagramming (Glaser, 1978; Glaser & Strauss, 1967).
Independent data analysis began right after the interview by AP and DB. Another
research team member, KJ, independently coded each interview before collaborating to
review the findings and finalize the codes. The process starts with substantive coding,
which involves open and selective coding. Open coding entails line-by-line analysis of
data to assign preliminary codes or conceptual labels. The codes were then collapsed into
properties. These properties encompass conditions which reflect the data's diversity. The
properties are subsequently integrated and condensed to form conceptual categories
(Glaser & Strauss, 1967). Throughout this process, the core category or the central
overarching concept of the study emerges (Glaser, 1978). During selective coding, the
researcher focuses on coding the core category to saturate the properties and conceptual
categories (Glaser & Strauss, 1967). In this investigation, the core category identified was

“perceiving risk.” Upon establishing this core category, we began theoretical coding,
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synthesizing the conceptual categories into theoretical constructs. The core category
“perceiving risk” is embedded and reflective in these constructs. This process yielded
three theoretical constructs that elucidate the psychosocial process, contributing to the
substantive theory Making the Shift from Unknowing to Knowing and Living With the
Risk for CAD After Having had GDM. An overview of the study findings with the three
theoretical constructs and categories relevant to the first theoretical construct is presented
in Figure 2.1. This paper discusses the findings related to the first theoretical construct.
Figure 2.1

Study Findings

Making the Shift from Unknowing to Knowing and Living
with One's Risk for Coronary Artery Disease (CAD)
After Having had Gestational Diabetes Mellitus (GDM)

» \. A
Sustaining a Sense of f Living With One's Risk
K W 4 e
s}

the Knowing One's Risk for CAD Following a
f for CAD Following Diagnosis of GDM
a Diagnosis of GDM
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Results

Participant Demographics

A total of 26 women diagnosed with GDM and living in NL participated in the
study. Of these participants, 20 were from urban NL, and six were from rural NL.
Notwithstanding the presence of numerous participants exhibiting additional risk factors
for CAD at the time of the study, such as elevated cholesterol levels, hypertension, and
angina, only one participant possessed a confirmed diagnosis of CAD. It is imperative to
recognize that, although we endeavoured to achieve diversity among participants in this
GT study, all participants shared similar experiences regarding the care, information, and
follow-up they received during their diagnosis of GDM, extending from the time of
diagnosis to the current point of this study. An overview of the participant demographics

is presented in Table 2.1.
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Table 2.1

Participant Demographics

Participant Demographics N
Age

18-25 2
26-35 8
36-45 11
46-55 5

Date of Birth of Child/Children

Last five years 7
Last ten years 10
Over Ten years 9
Education

In high school 0
Completed high school 26
Post-secondary school 12
Location e.g., community

Eastern Health 20

Central Health
Western Health
Labrador-Grenfell

N = W

Study Results

This paper reports the findings of the first theoretical construct, Sustaining a Sense
of Unknowing About the Risk for CAD Following a Diagnosis of GDM. This construct
captures participants’ experiences that sustained them in a state of unknowing or lack of
awareness, given that participants were not informed about their risk for CAD by HCPs.
Additionally, participants’ primary concern was their risk of developing type 2 diabetes
and the baby’s well-being. Once they delivered the baby and received a positive, six-

week health check-up, they did not perceive themselves to be at risk for any future health
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problems, including CAD. Hence, most did not engage in activities to mitigate their risk
for CAD. Two categories, Communicating Risk and Drawing Conclusions About One’s
Risk, collectively explain how participants sustained a state of unknowing about their risk
for CAD during pregnancy and up to their six-week postpartum check-up.
Communicating Risk

Category one captures how women diagnosed with GDM received their diagnosis
and the associated psychosocial and behavioural responses to it. Narratives revealed that
despite having a diagnosis of GDM, they were never informed about their risk for CAD,
nor did they receive any education on the condition. The healthcare focus had been on
managing GDM and the baby's health, rather than their future risk of CAD. These factors
had contributed to the women’s lack of awareness about their CAD risk and had
perpetuated a state of unknowing.

All participants engaged in routine screening throughout their pregnancy,
including a glucose tolerance test (GTT) between 24- and 36-weeks’ gestation that
confirmed a diagnosis of GDM. For many participants, the diagnosis of GDM was
confirmed by the GTT test results by an HCP (e.g., obstetrician, family doctor, diabetes
nurse educator, nurse practitioner) during a visit to their facility, “I became aware when
they did the test at say, 27 weeks. It [GTT] came back that | had GDM. ” There was one
woman, however, who found out she had GDM after the delivery, based on the size of her
baby, “You don’t have babies as big as whatever. He [physician] did a test and said I had
GDM, but that was all. I never heard anything before or even after.”

The psychosocial responses or reactions to being diagnosed with GDM included

feelings of surprise, frustration, and a lack of preparedness to manage the diagnosis.
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Those who described being surprised spoke of not being aware of their risk for GDM, and
one questioned how she could have developed GDM when she had no predisposing risk
factors, “I was really surprised, whoa! How did this happen?” For some, the feeling of
being surprised was attributed to the fact that they had tried to maintain a healthy lifestyle
throughout the pregnancy, “I was at the point in my life where | was looking after myself
and working out. So, | was really surprised. How did this happen to me?”” For some
participants, however, the news of being diagnosed with GDM was met with frustration
and anger. “I was frustrated and angry because I felt fine. But I was angry with why this
was happening to me.” Others stated that they did not feel prepared to manage their
diagnosis, as they were unsure of what this meant for them and their baby’s health. This
state of unpreparedness was very stressful as they quickly tried to assimilate this
information,

“It was something that I wasn’t prepared for because I hadn’t read up on it or

anything like that. So, when they did tell me that I had GDM, it did take a complete

toll. I remember walking out through the parking lot crying my eyes out because |

didn’t know what to expect.”
Similar thoughts were noted in this woman’s narrative as she searched for immediate
answers as to what this meant for her pregnancy, “I had a lot of thoughts running through
my head that I didn’t have answers for. Then I tried to Google. You get both extremes
there.”

Although the women had vivid accounts of learning about their GDM diagnosis,

none of them recalled being told that they were at risk of having CAD. “At¢ the time of

GDM, I didn’'t realize all the connections of how my diabetes was a co-morbidity against
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CAD. At that time, | had no knowledge or forward thinking at all.” Several women stated
that they had no awareness of the implications of GDM for their future health, “/t was not
even on my radar. | was under the assumption that as soon as the baby was delivered, the
GDM was over. I wouldn’t have to worry about it anymore.”” Upon reflection, they
explained that while they knew about the link between weight gain, family history,
hypertension, and CAD, they did not perceive themselves as being at risk for CAD. “I
knew that the GDM could link to type 2 diabetes. If you have the combination of co-
morbidities, it would be CAD. But I don't think that at that time, | knew there was a direct
link.” A similar view is noted in the following narrative, “I had a little bit of
understanding of diabetes and what it meant and some consequences like kidneys,
amputations, sight problems, and so on. I never even considered that, in terms of CAD,
no.” For these participants, remaining in a state of unknowing about their actual risk was
concerning as they started to realize the implications of having GDM on their health.
Embedded throughout the women’s narratives were accounts of the care and
education received about their diagnosis for GDM, but not CAD. These experiences
varied according to the HCPs designated to their care and the level of support and
education provided. While many did receive ongoing care by a variety of members of the
interdisciplinary team (e.g., registered nurse, nurse practitioner, dietician, and
physician/specialist), “I was followed by a RN and a dietitian, and an endocrinologist,
and my RN would call me weekly to ask me about my diet, what | had eaten, and what my
numbers were,” this was not always the case. For those living in rural regions of NL, the
diabetes nurse educator was their main HCP, “The diabetic nurse educator probably

played the biggest role, 7 would say, making me aware, and other than my doctor, I can’t
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say | had a lot of support.” Others described having no source of support or information
from HCPs concerning their GDM and their ongoing risk for CAD, “I had no
information. It was live your life as normal until you get contacted by a dietitian that
deals with GDM, and essentially that could take weeks, and just live your life until then.”
For some women, living their lives as normal meant they were left on their own to
manage their health, “I was trying to do the best that I could with limited support...| felt
like I didn’t have time to wait for the dietitian and whatever, so | did whatever | could to
figure it out on my own.”

Despite differing levels of HCP support in managing their health, all the women
received some education about GDM. The focus of these sessions was related to dietary
changes, glucose monitoring, and insulin administration, “My diabetic nurse just went
over what my sugars should be and when I should be checking them.” Information was
presented in person, in a group setting, or online. Some women receiving online
education highlighted dissatisfaction with this method, “The diabetic nurse educator sent
a link to a Zoom call that ended up not working, and I never got further follow-up. It is
not ideal for someone who doesn’t know what they are doing.” Others took it upon
themselves to look up information that they wanted to know about GDM, “I did a lot of
research on my own and every time if anything came up or | was concerned, | would
certainly research it and see what I could find out and I think that kind of satisfied what |
needed to know.”

Despite receiving education about their diagnosis of GDM many participants felt
that it was the responsibility of the HCP to educate them about their risk for CAD, “...she

[doctor] should have had like pamphlets and explained it to me because she was my
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diabetic doctor so | would assume she would have been the one to give me this
information.” Participants discussed the risk of CAD not being part of their management
plan. This lack of education was identified as a key condition that sustained women’s
state of unknowing about their risk for CAD, and for some, impeded their engagement in
their own health, “I was a little shocked that none of the doctors ever mentioned it [risk
for CAD] because it would have been nice to know and prepare for and have an idea and
be able to watch for it. ” Many were of a similar mindset; this was something they should
have known, and it was the responsibility of the HCP to inform them of their risk for
CAD and any recommended management strategies during their education sessions:
“A big percentage of the population doesn ’t have the skill set to look it up and
understand that one system affects other systems, and they all work together. So, for
them to take preventative measures, they don’t know what they don’t know, and the
role of the HCP is to try and bring that knowledge to them and piece together those
pieces.”

Women’s state of unknowing about their personal risk for CAD was cultivated by
the fact that their health care journey was focused on the baby’s health and the
management of their GDM, and not future health risks, “Well, I was scared for the baby.
When | was made aware that | had GDM, it was scary for the child more so than me.”
This focus on the baby’s health continued into the postpartum period, “You were so
consumed with taking care of the baby and becoming a mother and all that, that I didn’t
pay attention to it [own health]. ” The delivery of a large-for-gestational-age baby
resulted from what was considered a healthy pregnancy, “She was a bigger baby, S0 |

saw that as healthy.” Although participants appreciated that HCPs took their baby’s

145



health seriously, upon reflection, they expressed discontent that their health risk was not
fully addressed, “No one cares about the actual mother is my opinion on it all. They only
care what was going on with the baby.” The lack of attention to the mother's health
contributed to participants’ conclusions about their future health risk.

Drawing Conclusions About One’s Risk

This category describes the women’s experiences as they juxtaposed their
objective and subjective perceptions of their health to understand their GDM diagnosis
and any future risk for health problems. Through this process, participants concluded they
were not at risk for CAD. The focus of participants’ risk assessments was on the health of
the baby and themselves, specifically, the diagnosis of GDM. However, upon reflection, a
few participants did realize that they should have known that they were at risk for CAD,
given their family history and the presence of traditional risk factors for CAD.

Women contextualized their perceived risk for GDM with respect to age, physical
signs and symptoms, and blood test results. While some women were younger (< 30 years
of age, n=15) when diagnosed with GDM, those diagnosed at an older age (> 30 years of
age, n=11) referred to their age as putting their pregnancy at higher risk for
complications, “I was really cognizant of trying to look after myself during my pregnancy
because I was a bit older.” Although many participants exhibited objective signs of GDM
(e.g., thirst, tiredness, light-headedness, weight gain), they did not readily connect these
signs and symptoms and their health risk until they had a positive GTT, “I was very light-
headed. I would fall asleep on my desk.” However, some women did question what was
happening to their bodies, “I gained probably 60 to 70 pounds.... and | was like, oh my

God, where did all the weight come from.” Despite this, most women did not bring their
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concerns to their HCPs. One participant did not have any signs of GDM and hence felt
that she did not have to be concerned about her health at all, “7 wasn 't majorly concerned
because there were no symptoms.”

All women underwent routine diagnostic laboratory testing throughout the
pregnancy (e.g., pre-natal screen, complete blood count, electrolytes, blood urea nitrogen,
and creatinine, thyroid stimulating hormone, ferritin, urinalysis, GTT, and Papanicolaou
[pap] test). However, the focus was on the GTT to confirm a diagnosis of GDM. Some
women talked about being tested for type 2 diabetes at their six-week check-up, “Well,
the only appointment that | had was the one time, at six weeks, to see if | had diabetes. ”
There was no mention of being tested for cholesterol levels or lipid profiles in general,
despite the weight gain, high sugar levels, and stress during pregnancy. Many other
women shared that they did not have any follow-up, “I had no follow-up after the baby
was born. This lack of follow-up supported the idea that they had no risk of developing
health problems. Hence, decisions about their risk and care were limited to GDM.

The delivery of the baby, for most participants, solidified their perception that
they no longer had GDM and were in good health. As such, they did not consider
themselves at risk for future health complications, “l was basically told [by HCP], you 're
fine, carry on.” A negative GTT test reconfirmed this perception, “I had no follow-up.
Just basically, your sugars have returned to normal, just carry on.” One woman did
question if she needed ongoing care, and she was informed that this was not required:
“After | had the baby, | asked the nurse if | actually had to check my sugars and she told
me no, | would be in the clear once they [the baby(s)] were out of my body.”” Hence,

several women who had actively engaged in healthy behaviors during the pregnancy
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decided to return to their pre-pregnancy habits, as they were no longer at risk: “Once my
pregnancy was over, | went back to my old ways, but during my pregnancy | stuck to the
lifestyle changes that they recommended in the meetings.”

Based on the participants’ narratives it was clear that although many women had
well known risk factors for CAD, (e.g., type 2 diabetes, weight gain, smoking, high blood
pressure, and, for some, a family history of CAD), they did not equate this to being at risk
for CAD. Many believed that the preceding signs and symptoms were normal for any
pregnancy. It was only in hindsight that participants acknowledged that they should have
been more cognizant of their risk for CAD:

“I’ve grown up with grandparents who ve had heart disease .... I've always seen it

and you know it’s kind of always been in the back of my mind that family history is

a big risk factor ... But realizing that okay, now guess what, you re at a higher risk

.... it kind of sent it home to me that yeah, you know what? You 're at risk too.”

The women’s conclusion that they were not at risk for CAD was primarily based
on the management of GDM and concern for the baby’s health. This was reinforced by
the fact that HCPs did not inform the women of the traditional risk factors for CAD and
that GDM is an additional risk factor. All participants stated that this was information that
they should have had to make health care decisions about their future health, “I don’t
know if all the doctors are telling them [women], but between my OB and my diabetic
doctor, neither one of them mentioned it [CAD] to me. | feel like someone should have,

one of them should have, I guess.”
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Discussion

The findings capture the experiences of women diagnosed with GDM in NL who
are at risk for CAD. Despite clear evidence of the association between GDM and CAD,
these women reported that they were unaware of their risk for CAD based on their GDM
diagnosis. Consequently, all participants remained in a state of unknowing about their
CAD risk. This lack of awareness regarding their CAD risk was attributed to insufficient
communication and education from HCPs, as well as both objective and subjective
factors that influenced their perceptions of being at risk for future health conditions after
GDM, including CAD.

The lack of communication and education about the risk of CAD following GDM
by HCPs was a key factor contributing to women’s unawareness of their future health risk
for CAD. A body of literature has explored CAD risk communication and the positive
impact of informing patients about their health risks (Atherton et al., 2018; Bakhit et al.,
2024; Hawking et al., 2019; Sebastian, 2004; Schulberg et al., 2022). Authors from a
recent systematic review of 62 randomized controlled trials reported that patients who
were exposed to communication about their CAD risk were 2 to 3 times more likely to
have an increased perception of their health risk compared to those who did not receive
any information about their risk (Bakhit et al., 2024). Additionally, those who received
information about their CAD health risk engaged in more health-promoting behaviours
(e.g., decreased smoking, improved diet, and increased physical activity) than those who
did not receive such information, and experienced reductions in blood pressure and

cholesterol (Bakhit et al., 2024).
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Women have non-traditional, pregnancy-related risk factors that increase the risk
for CAD compared to men (Grandi et al., 2019; Graves et al., 2019; Haas et al., 2019;
Lane-Cordova et al., 2019; Park et al., 2015; Smith et al., 2013). All the women in this
study were at risk for CAD, yet this risk was not communicated to them. The findings of
this study align with those reported in the existing literature: women with GDM often
receive limited information on the implications of GDM and appropriate follow-up (Craig
et al., 2020; Khooshehchin et al., 2016; Lawrence et al., 2019; Sandsaeter et al., 2019).
Moreover, evidence suggests that laypersons rely on HCPs, researchers, and networks to
form their perceptions of risk and make health decisions (Bostrom, 1997; Davidson,
1991; Lupton, 1999; Lupton, 2023).

The fact that risk is not being communicated and that women do not perceive their
risk for CAD is not surprising, as evidence points to the fact that HCPs lack knowledge
and understanding of the presentation and risk for CAD in women (Colella et al., 2021;
Heart and Stroke Foundation, 2018; Woodward et al., 2019). The Heart and Stroke
Foundation (2018) found that, based on a survey of HCPs in Canada, only 22% of
physicians and 42% of cardiologists felt prepared to assess CAD in women. Furthermore,
women have been underdiagnosed and misdiagnosed due to variation in risk profiles
designed for typical male symptoms of a MI (Colella et al., 2021; Woodward et al.,
2019). Finally, women do not perceive themselves to be at risk for CAD, despite having
risk factors (Beussink-Nelson et al., 2022; Cushman et al., 2021; Gooding et al., 2021,
Maas & Appleman, 2010; McDonnell et al., 2014; Moeini et al., 2012). To address these
issues, women and HCPs alike must be educated on the risk of CAD following GDM to

help increase awareness and ensure this cohort receives timely and appropriate healthcare.
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Moreover, women must start to advocate for their health and engage in discussions with
their HCP about coinciding health promotion activities during pregnancy (The Canadian
Women’s Heart Health Alliance (CWHHA), 2023)

The women in our study reported that they often felt the need to find their own
resources, including accessing information online. Given the known benefits of
communicating CVD risk (Bakhit et al., 2024), our findings are significant given that they
point to the need for appropriate communication about one’s risk so that women can take
and benefit from early interventions and screening. Implementing risk communication
tools and education on the risk for CAD should be a part of routine care for this group of
patients.

Participants’ awareness of their risk for CAD was also influenced by gender roles
surrounding women. Participants noted that the focus of care and that of HCPs primarily
centred on the baby rather than the woman during pregnancy and postpartum. Experts
have highlighted that gender roles, identity, and relations have contributed to women’s
lack of participation in research, their failure to seek medical attention for cardiovascular
health, and decreased levels of engagement in active and healthy lifestyles (Heart and
Stroke Foundation, 2018; Jaffer et al., 2021; Norris et al., 2024). The acceptable gender
roles and responsibilities, based on an individual’s biological or perceived sex, are
complex and evolve over time and across cultures. In North America, during the colonial
era, women were unable to vote and had limited political rights, which influenced the
health priorities established and women’s involvement in medical research. Women’s
struggle for gender equality has now placed them in a situation where they often prioritize

family and work over their own health and wellness (Barrett- Connor, 1997; Heart and
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Stroke Foundation, 2018; O’Neil, 2018; Pelletier et al., 2016). Additionally, they may
overlook signs and preventive measures for CAD due to social norms and expectations,
such as balancing caregiver roles with work responsibilities (Pelletier et al., 2016). Our
findings, along with related literature on gender and women’s perceptions of CAD risk,
suggest that HCPs must provide gender-sensitive care to address barriers to seeking help
and to ensure optimal care for this group.

Adding to women’s lack of awareness about their risk for CAD was the absence
of follow-up care and screening. The findings of this study reconfirmed that follow-up for
CAD is not occurring in this cohort. The fact that postpartum screening for GDM focuses
primarily on type 2 diabetes is concerning, as GDM resolves postpartum but remains a
risk factor for the development of CAD, regardless of whether the woman develops type
2 diabetes (Craig et al., 2020; Martis et al., 2018). Adding to this lack of follow-up is the
dearth of specific clinical practice guidelines to inform screening, education, and
treatment for women at risk for CAD following a diagnosis of GDM. Diabetes Canada
(2021) recommendations for follow-up postpartum in women with GDM are very
concrete for type 2 diabetes, but not CAD. While there are broad recommendations
necessitating the follow-up for women with GDM to reduce the incidence of CAD in both
the USA and Canada (Graves et al., 2019; Jasper & Skelding, 2018; Mehta et al., 2015;
Poola-Kella et al., 2018; Srivaratharajah & Abramson, 2019), they have not been
operationalized. Diabetes Canada guidelines do not contain specific recommendations on
when women with GDM should be screened and assessed for CAD and what this

screening and assessment should include (Diabetes Canada, 2021; Berger et al., 2019).
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The findings of this study indicate that participants lacked information and
education about their objective health risks. Although some participants had pre-existing
risk factors for CAD, including GDM, this did not result in heightened awareness of their
risk. The women noted that they did not perceive themselves as being at risk for any
future health issues, including CAD, based on interactions with HCPs. Due to these gaps,
women remained unaware of their risk for CAD.

Research in the field of unknowing indicates that together one’s idiosyncratic (i.e.,
personal/subjective) knowledge, and the knowledge acquired from being part of multiple
systems (i.e., objective knowledge) help make the shift from unknowing to knowing
(Thrift, 1985; Thrift, 1996), or awareness about a situation. Moreover, the distribution of
knowledge amongst social groups depends on the provider's expertise. In this study,
women concluded they were not at risk for any health conditions post-GDM, including
CAD. This personal perception of their (lack of) risk was based on the juxtaposition of
objective and subjective knowledge. To provide high-quality care, it is imperative that
HCPs ensure that patients have access to all knowledge sources. Additionally, HCPs must
strive to establish a trusting relationship with patients. This can help patients become
more aware of their health status (Simmel, 1997), including knowledge of their actual risk
as they make informed decisions about their health and coinciding interventions
(Kornhaber et al., 2016; Kwame et al., 2019; Molina-Mula & Gallo-Estrada, 2020).

Trustworthiness and Limitations

Researchers at GT utilize the four criteria of fit, relevance, work, and

modifiability to ensure the study's trustworthiness (Glaser & Strauss, 1967; Lomberg &

Kirkevold, 2003). Fit is achieved when the developed categories are not based on
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preconceived notions derived from the researcher's knowledge but rather reflect and “fit”
the data obtained (Glaser & Strauss, 1967; Lomberg & Kirkevold, 2003). The theory
should align with the specific application area and consider the participants' varied
experiences and subjective realities (Glaser & Strauss, 1967, p.238). To ensure this
alignment, we employed a post-positivist perspective to maintain objectivity throughout
the research process, while remaining receptive to the subjective diversity within the
cohort. Reflecting on the participants' narratives, the central category of " perceiving risk"
was well-suited to the data and played a significant role throughout the psychosocial
process. We also used theoretical sensitivity, theoretical memoing, and diagram
formation. Additionally, we provided interpretive summaries to participants and
confirmed that those returned to us accurately represented the participants’ experiences
(Glaser, 1978; Glaser, 1992).

Relevance is met when the established substantive theory emphasizes the
fundamental concern that aligns with participants' experiences as grounded in the data
(Glaser & Strauss, 1967; Holton, 2008; Lomberg & Kirkevold, 2003). In other words,
relevance is achieved by allowing the core category and theory to emerge while avoiding
preconceived ideas and theories surrounding the phenomenon of interest. To attain
relevance, we employed theoretical sampling, memoing and utilized the constant
comparative method.

Work is met when the substantive theory effectively clarifies the addressed
phenomenon. Glaser (1978) remarks, “work is achieved if the study explains what
happened” (p.4). We accomplished this by attentively listening to participants' narratives.

Open-ended questions were posed to capture the full range of their experiences. To
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enhance the theory's effectiveness, we focused on conditions that highlighted the diversity
and variation among participants, continually comparing the interview data from
everyone (Glaser, 1978). Based on these findings, we developed recommendations to
address the issues influencing women’s perception of CAD risk after GDM, taking into
account their knowledge, understanding, management, and experience of this risk. The
discussion section outlines these recommendations.

Finally, modifiability arises when researchers adapt to participants' variations by
considering different ideas and perspectives (Glaser, 1978; Glaser & Strauss, 1967). This
involves recognizing the constantly changing relevance and diversity of factors
influencing the phenomenon (Lomberg & Kirkevold, 2003). We maintained theoretical
sensitivity and embraced new ideas and varied responses from participants, utilizing
open-ended questions to encourage this (Glaser, 1978). We also acknowledge that
understanding is dynamic; insights may differ among women with GDM based on their
unique experiences and future encounters. In alignment with this approach, we used
pragmatism and symbolic interactionism as our interpretive lens to capture participants’
subjective realities.

Several study limitations should also be noted. The data were based on a single
sample of NL women with GDM. There was only one participant who had gone on to
develop CAD after having had GDM. Moreover, despite multiple attempts to enhance
recruitment, the majority of participants in the study were from urban rather than rural
areas. Therefore, the findings may not be generalizable to rural NL or other parts of

Canada and the Western world.
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Future Research, Practice, and Education

HCPs must receive appropriate education about women’s CAD and associated
sex- and gender-specific risk factors. This includes communicating information to at-risk
populations so that they understand their actual risk and can make informed health care
decisions. Moreover, our findings underscore the need for further research to inform
clinical practice guidelines on the appropriate screening and follow-up for CAD
following GDM. Women must be empowered to advocate for their health. The first step
is to engage women as active participants in developing clinical practice guidelines for
women’s health. It is essential to raise women’s awareness of their risk for CAD
following GDM through knowledge translation activities, such as awareness campaigns
through the CWHHA, infographics, and health education programs.

Conclusions

This study provides evidence that women who had GDM remain in a state of
unknowing about their risk for CAD. The interweaving of two categories
(Communicating Risk and Drawing Conclusions About One’s Risk) and associated
conditions led women to conclude that they did not have any risk for future problems,
including CAD. These findings are significant as they contribute to the existing body of
knowledge on the factors that impede women’s engagement in strategies to manage their
heart health. Given the high incidence of heart disease among women, the link between
GDM and CAD, and the fact that women do not perceive themselves to be at risk for
CAD following GDM, it is imperative that HCPs become well-versed in this field. HCPs
must be able to discuss with women about their risk and need for follow-up care. Future

research must develop clinical practice guidelines and targeted knowledge translation
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activities to support this role. Women must be equal partners in these activities to ensure
that resources reflect their unique needs.
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Abstract
Background: Gestational diabetes mellitus (GDM) is recognized as a non-traditional risk
factor for coronary artery disease (CAD) in women, and its prevalence is increasing. The
purpose of this grounded theory study was to gain a fuller understanding of the
psychosocial process experienced by women who have had GDM as they assign meaning
to the risk for CAD and make coinciding decisions about their future health and well-
being.
Methods: The research study was guided by a grounded theory (GT) approach. Semi-
structured interviews were conducted on women who had GDM living in Newfoundland
and Labrador (NL). The constant comparative method was used to facilitate data
collection and analysis.
Results: Twenty-six women with a history of GDM and living in NL participated in this
GT study. The substantive theory that emerged from the study findings was Making the
Shift from Unknowing to Knowing and Living With the Risk for CAD After Having had
GDM. This article presents the findings from the second theoretical construct, Knowing
One’s Risk for CAD Following a Diagnosis of GDM. Two categories, (1) Becoming
Aware of One’s Risk for CAD Following GDM and (2) Struggling to Assimilate One’s
Risk for CAD Post-GDM, describe the moment when women recognized their risk for
CAD and began to process its implications for their healthcare trajectory.
Conclusions: The above theoretical construct, derived from the two categories,
collectively explains the moment when women acknowledged their risk for CAD and
began processing what this meant for their health trajectory. Our findings demonstrate

that the psychological safety of research participants must be considered and monitored
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throughout the entire research process, from recruitment to completion. Additionally, we
recommend that research participants play an active role in research that involves their
own health and future healthcare practices. Finally, since healthcare professionals (HCPS)
are considered experts in the field by their patients, HCPs must be educated and prepared
to translate knowledge on the risk of CAD to this cohort and to provide support, as
women who had GDM were not aware of their risk for CAD and asked for HCPs’ support
in the interviews.

Key words: coronary artery disease, non-traditional risk factor, women, gestational

diabetes mellitus, cardiovascular risk
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Knowing One’s Risk for Coronary Artery Disease Following a Diagnosis of
Gestational Diabetes Mellitus

Coronary artery disease (CAD) is the most common cardiovascular disease (CVD)
globally (Garcia et al., 2016; Heart and Stroke Foundation of Canada, 2024; Shahjehan &
Bhutta, 2023). Approximately 126 million people worldwide are affected by CAD (Khan
et al., 2020). Newfoundland and Labrador (NL) have higher mortality rates from CAD
than other Canadian provinces (Health Accord NL, 2022). Contributing to this is the
province's myocardial infarction (M) rate, which at 2.6% is higher than the national
average of 2.0% (Public Health Agency of Canada, 2018). Moreover, CAD is the leading
cause of premature and preventable deaths in women (Heart and Stroke Foundation,
2024). Given these facts, prioritizing CAD mitigation in women is crucial for the
province of NL.

Over the past 10 years, there has been an upward trend in CAD diagnosis and
hospitalizations in Canada among women under the age of 55 (Arora et al., 2019; Botly et
al., 2020; Jaffer et al., 2021; Norris et al., 2020). This group also experiences worse health
outcomes related to CAD in comparison to men including higher post-MI mortality rates,
longer recovery rates, and increased rates of psychosocial issues such as depression,
stress, fear, anxiety, sleep disturbances, and altered relationships (Alyasin et al., 2021;
Arora et al., 2019; Botly et al., 2020; Colella et al., 2021; Garcia et al., 2016; Jaffer et al.,
2021; Mattina et al., 2019; Mehta et al., 2016; Norris et al., 2020). Despite these adverse
health outcomes, many women underestimate their risk of developing CAD (Berry et al.,
2015; Foxwell et al., 2013; Heart & Stroke Foundation of Canada, 2024; McDonnell et

al., 2014; McDonnell et al., 2018). For example, McDonald et al. (2014) found in a
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survey of 1,654 people that 60% of women at high risk for CAD, based on having
traditional risk factors, perceived their risk as low.

Adding to women’s perceptions that they are not at risk for CAD is the lack of sex-
specific research in this area, lack of awareness of CAD symptoms among women, and
health care professionals’ (HCPs) inadequate knowledge of the risk of CAD in women
(Andraweera et al., 2022; Bairey Merz et al., 2017; Berry et al., 2015; Beussink-Nelson et
al., 2022; Colella et al., 2021; Gooding et al., 2021; Jaffer et al., 2021; McDonnell et al.,
2014; Mulgavh et al., 2024; Nielsen et al., 2022; Norris et al., 2024). Compounding these
issues are women’s unique, sex-specific risk factors for CAD. Alongside traditional risk
factors such as obesity, smoking, physical inactivity, and high cholesterol, women also
face non-traditional, pregnancy-related risks, including gestational diabetes mellitus
(GDM), preeclampsia, and eclampsia.

There is increasing evidence of a link between GDM and the risk for CAD
development up to 25 years postpartum (Chen et al., 2024; Kramer et al., 2019; Minhas et
al., 2024; Norris et al., 2024). GDM is a form of glucose intolerance in which a woman
with no previous diagnosis of diabetes develops the condition during pregnancy (Diabetes
Canada, 2021). Women with a history of GDM face a 56% higher risk of CAD and a
fourfold increased risk of MI (Diabetes Canada, 2021; Garcia et al., 2016; Green, 2021,
Kramer et al., 2019). These findings underscore the need for targeted risk-reduction
strategies, as GDM significantly elevates lifetime CAD risk (Fu & Retnakaran, 2022).
However, despite recommendations, there are no standardized clinical practice guidelines
for screening or follow-up education for this high-risk group (Diabetes Canada, 2024).

Furthermore, research on women'’s risk perceptions and health behaviours related to CAD
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following GDM remains limited. This information is crucial to ensure that women
diagnosed with GDM accurately understand their risk of CAD and that HCPs are
prepared to engage in dialogue with this cohort about their actual risk, including risk
reduction strategies.

The purpose of this grounded theory (GT) study was to gain a fuller understanding of
the psychosocial process experienced by women who had GDM as they assign meaning
to the risk for CAD and make coinciding decisions about their future health and well-
being. This paper examines the point in the trajectory when women with GDM became
aware of the risk for CAD and started to assimilate what this meant for their health. The
findings contribute to the existing body of knowledge about the factors that shape
women’s perception of their risk for CAD and coinciding healthcare decisions.
Furthermore, we discuss the potential impact of research recruitment strategies on
prospective research participants. We employed the Consolidated Criteria for Reporting
Qualitative Research (COREQ) checklist for Qualitative Research to guarantee that all
essential study process elements are reported in this article (Tong et al., 2007). The
research question was how do women living in the province of NL diagnosed with GDM
come to know, understand, assign meaning to, manage, and live with their risk for CAD?

Ethical Statement
The Human Research and Ethics Board of Memorial University of Newfoundland,
St John's, NL [Application number 2022.038] granted ethical approval for the study. All

participants gave informed consent before the research interviews were conducted.
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Materials and Methods
Study Design
The research team utilized a GT design for this research study. GT is used to
discover and understand a psychosocial process or patterns of behaviours where little is
known about the phenomenon of interest (Glaser & Strauss, 1967). There is a dearth of
literature that captures women’s perception of their risk for CAD following GDM. Using
a GT approach, the researcher can identify conditions that capture variations and
diversity in participants’ experiences that unfold within the nexus of their everyday lives
and social interactions (Glaser & Strauss, 1967). The research team utilized a post-
positivist lens with tenets of pragmatism and symbolic interactionism as we acknowledge
that, while the women in this study are at risk for CAD, they also have diverse
experiences, values, and interactions that contributed to how they came to know and
process the fact that the risk for CAD exists.
Participant Selection
The team employed theoretical sampling concurrently with data collection and
analysis. Theoretical sampling is a type of purposeful sampling in which researchers
select participants based on their experience with the psychosocial process being
investigated, and as emerging findings identify the need for additional participants to be
brought into the study (Glaser, 1978; Glaser & Strauss, 1967). Thus, recruitment
continued until no new conditions, properties, categories or patterns in the data emerged
(Glaser, 1978; Glaser & Strauss, 1967). As researchers using this sampling method,
participants were chosen to deepen our understanding of this process. In this case, the

participants under investigation for this study were women diagnosed with GDM who are
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at risk for or who developed CAD. The research team recruited using diverse methods.
The inclusion criteria were women who: (a) had a diagnosis of GDM during pregnancy,
(b) were able to communicate in English, (c) were over the age of 18, (d) lived in NL, (e)
were mentally competent, and (f) were able to understand the purpose of the study. The
emerging findings did not lead us to interview and explore the experiences of any other
sample.

Posters were distributed in HCPs’ offices, women’s health clinics, community
health centres, and social media platforms like Facebook. A public service announcement
(PSA) was developed and broadcast on local NL media platforms, including radio,
television, and newspapers. Additionally, scripts were provided to physicians,
cardiologists, nurses, and nurse practitioners across NL to inform their patients about the
study. Interested individuals could express their interest in two ways: their names could
be forwarded to the principal investigator (PI), DB, by an HCP, or they could directly
contact the PI using the information provided on the posters and PSA. The Pl
subsequently explained the study and clarifed any concerns or questions.

Data Collection

Twenty-six semi-structured interviews were conducted via Webex, telephone, or
in person in Newfoundland and Labrador from May 2023 to December 2023. These
interviews lasted 30-70 minutes. Two research team members (DB and AP) conducted
semi-structured interviews in a convenient, private location selected by participants. AP
has expertise in GT research. During the interviews demographic information was
collected. All interviews were audiotaped and transcribed verbatim. To ensure data

integrity, DB reviewed all transcriptions against the original files. Once verification was
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complete, the audio files were destroyed. NVivo (13) [2020] Lumivero was used to
facilitate data storage, management, and analysis (Lumivero, 2023). The transcripts were
kept on a computer secured with a password, accessible only to the Pl and AP.

Data Analysis

Following an inductive approach in GT, data analysis took place concurrently
with data collection during the study (Glaser & Strauss, 1967). By merging data
collection and analysis, the researcher gains a comprehensive understanding of
participants’ experiences (Glaser & Strauss, 1967). The constant comparative method was
used throughout the data analysis. The constant comparative method begins and ends by
comparing the data from each interview with that from every other interview and the data
from the same interview (Glaser & Strauss, 1967). This process facilitates theoretical
sampling, which involves selecting participants based on the study’s theoretical needs
(Glaser & Strauss, 1967).

In addition to the constant comparative method, substantive and theoretical
coding, memoing, and diagramming were employed (Glaser, 1978). Independent data
analysis occurred immediately after the interviews by AP and DB. AP has experience
conducting GT research. An additional research team member, KJ, coded each interview
separately and then collaborated to discuss the findings and assign final codes.
Substantive coding occurs first and includes open and selective coding. Open coding
entails line-by-line analysis of data to assign preliminary codes or conceptual labels. The
codes were then collapsed into properties. These properties encompass conditions which
reflect the data's diversity. The properties are subsequently integrated and condensed to

form conceptual categories (Glaser & Strauss, 1967). Throughout this process, the core
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category or the central overarching concept of the study emerges (Glaser, 1978). During
selective coding, the researcher focuses on coding the core category to saturate the
properties and conceptual categories (Glaser & Strauss, 1967). In this investigation, the
core category identified was “perceiving risk.” Upon establishing this core category, we
began theoretical coding, synthesizing the conceptual categories into theoretical
constructs. The core category “perceiving risk” is embedded and reflective in these
constructs. This process yielded three theoretical constructs that elucidate the
psychosocial process, contributing to the substantive theory Making the Shift from
Unknowing to Knowing and Living With the Risk for CAD After Having had GDM. An
overview of the study findings with the three theoretical constructs and categories
relevant to the second theoretical construct, is presented in Figure 3.1. This paper reports

on the findings of theoretical construct two.
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Figure 3.1

Study Findings

Making the Shift from Unknowing to Knowing and Living
with One's Risk for Coronary Artery Disease (CAD)
After Having had Gestational Diabetes Mellitus (GDM)

>

Sustaining a Sense of oy Living With One's Risk
Unknowing About the Knowing One's Ris for CAD Following a
Risk for CAD Following for CAD Following Diagnosis of GDM

a Diagnosis of GDM a Diagnosis of GDM

>
Becoming Aware of One’s Risk
for CAD Following GDM

Struggling to Assimilate
One’s Risk for
CAD Post-GDM

Results

Participant Demographics

The study involved 26 women diagnosed with GDM and living in NL. Ten were
from urban NL and six were from rural NL. Although several participants exhibited extra
risk factors for CAD during the study (such as high cholesterol, high blood pressure, and
angina), only one individual had a confirmed CAD diagnosis. It is essential to recognize
that, while aiming to capture the diversity of participants’ experiences in this GT study,

all participants shared similar experiences regarding the care, information, and follow-up
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received during their GDM diagnosis up to this point in the study, regardless of whether
they developed CAD or not. The demographic characteristics of these participants are
listed in Table 3.1.

Table 3.1

Participant Demographics

Participant Demographics N
Age

18-25 2
26-35 8
36-45 11
46-55 5
Date of Birth of Child/Children

Last five years 7
Last ten years 10
Over Ten years 9
Education

In high school 0
Completed high school 26
Post-secondary school 12
Location e.g., community

Eastern Health 20
Central Health 3
Western Health 1
Labrador-Grenfell 2

Study Results

This paper will report the findings of the second theoretical construct, Knowing
One’s Risk for CAD Following a Diagnosis of GDM. Two categories, (1) Becoming
Aware of One’s Risk for CAD Following GDM and (2) Struggling to Assimilate One’s
Risk for CAD Post-GDM, describe the moment when women recognized their risk for

CAD and began to process its implications for their healthcare trajectory.
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Becoming Aware of One’s Risk for CAD following GDM

This category describes the conditions under which participants identified and
learned about their risk for CAD and their coinciding psychosocial responses. All
participants became aware of their risk for CAD as a result of being diagnosed with GDM
when they received an invitation to participate in this research study. This included the
one participant who went on to develop CAD. Most participants learned about the study
via a media PSA, “... your article on the news [PSA] was the first time | heard about the
risk for CAD..... 1t woke me up quite a bit, actually. ” This PSA evoked feelings of
surprise for some women, as they were unaware of the link between GDM and CAD,
“Your article [PSA] on the news alerted me to the fact that GDM and heart disease are
linked. There was no mention of it prior and I was sitting there like what? ” For others, it
was the recruitment poster displayed through social media (e.g., Facebook and Instagram)
that raised participants’ awareness as to their risk, “Your study was shared amongst
Facebook and that’s the first time I ever heard of it [the risk for CAD post GDM].” Two
women were recruited to participate in the study via their HCP, and for them, this
encounter was their first inkling of their risk for CAD post GDM, “My diabetic nurse told
me about the study and asked if [ wanted to participate.”

The awakening that they were at risk for CAD prompted several women to engage
in their own research before the research interview. Participants wanted to learn more
about their risk and what this meant for their health, “I was like crap! This is something |
don’t know. No one told me about it. Now, | must go look it up and read about it and find

actual information that is helpful and not made-up stuff. ” For others, this started
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conversations with their family about their risk, hoping they could understand what this
meant for them and their families, “I spoke to my husband about it [risk CAD].”

For many, learning more about their CAD risk was a key motivator for engaging
in the research study. Several women stated that having the information to make informed
decisions about their health was important, “I would like to know more. | am the kind of
person who likes to know the information up front to make an informed decision.”
Multiple participants, however, stated that the recruitment materials evoked feelings of
stress that prompted them to engage in the research study, “I find it [the risk for CAD]
distressing. | want to know what I can do to prevent it; | think more than anything, /'d
like to be able to try to do what I can to avoid it.” For one woman, who developed CAD
post GDM, learning about the study sparked a sense of curiosity, “I read about different
studies and things like that, but I usually don’t get involved in them. But when I read this,
| was curious... I'd like to find out more because that’s me, what happened to me.” For
others, the motivation to engage in the study was to have a fuller understanding of their
risk for CAD and what it meant for them, “It was kind of a weird feeling to think that
something that you thought was a risk at the time to your baby would be a risk for me. |
wanted to know more about it. ”

As the women became aware of their risk for CAD, they questioned why they
were not privy to this information during their healthcare trajectory, specifically, why this
discussion was not part of their plan of care, “No one ever made a correlation or
suggested there could be a link or there was never any discussion. ” This was also true
for those participants with a healthcare background, “I never really thought much about it

until | started to read your study. | was like, oh my God! Yeah, | mean, I should have
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known because I'm a [HCP]....”" For one participant in the health care profession, this
lack of knowing about their risk was justified given that this information was not taught
in school, “I hauled out my old textbooks...I did not know that [the risk for CAD post
GDM] until 1 read that in the paper that I found the [research]call-out for in. So that’s
new to me.”

Struggling to Assimilate One’s Risk for CAD Post-GDM

Knowing one’s risk for CAD prompted participants to rethink what this meant for
their health. As they began this process, many women reassessed whether they had
objective signs of CAD as benchmark data to evaluate and understand their current
health. While some accepted that they were at risk for CAD, others were not so readily
convinced that this was something they needed to be concerned about or required any
behavioural changes. Overall, the perception of being at risk for CAD was a result of
participants’ personal risk assessment in consideration of the signs and symptoms of
CAD.

The shift from unknowing to knowing about one’s risk for CAD unfolded as the
women started to assimilate this knowledge in consideration of the presence or absence of
objective signs or symptoms of CAD. Those women who had no objective signs or
traditional risk factors for CAD struggled with accepting their actual risk, based on their
risk assessment of their health status, ““I certainly wondered, where is this coming from?
Why did this come out of the blue at a fairly young age, like 50, and I'm an active walker
and not a big person, not overweight, all those types of things.” Those women who did
have objective signs of CAD could easily rationalize their increased risk status, “/ was

diagnosed with hypertension, it was always in the back of my mind that it could
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contribute to a heart attack or stroke.” However, what remained puzzling was the
association between a diagnosis of GDM and risk for CAD, “I know I am at risk for heart
disease because | am an ex-smoker, my diet is not perfect, and | have high cholesterol,
but | never deduced that it zad anything to do with having GDM.” Adding to their
perception that they were not at risk for CAD was the fact that HCPs did not inform the
women about their identified risk, “I actually did develop high blood pressure around 15
years ago and no one ever made a correlation or suggested there could be a link.”

As the women struggled to make sense of their risk status, they reflected on their
past health behaviours and questioned their role in increasing their risk for CAD, “I
wonder if [ am doing everything right? Is there something wrong with me I don’t know? It
can be all-consuming at times.” Efforts to understand their risk were often met with
feelings of concern as to their personal health care trajectory, “You feel like a time bomb.
You're going along every day, and you know that there is something [the risk for CAD].”
For one woman, knowing that she was at risk for CAD caused significant distress. Any
physical signs and symptoms perceived to be associated with a heart problem was
equated to a heightened sense of risk that warranted medical attention, “I am more
conscious of any discomfort that | feel in my chest, the first thing that comes to mind is oh
my, I've had GDM, I suppose now that there is not something going on with my heart? ”
Participants felt that getting the proper information about their risk status was critical in
helping them move forward and engage in activities to mitigate their risk. However, lack
of access to HCPs was a barrier, “It is getting harder and harder to see the family doctor.

1t takes two months to get an appointment.” For those living in rural regions of the
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province, access and travel to HCPs posed an issue, “It is very difficult in a rural area
trying to come up with time to travel for appointments.”

As women started to assimilate knowledge of their risk for CAD, including what
this meant for their life course trajectory, they discussed a potential plan to mitigate their
risk. This plan included incorporating regimens to engage in a healthy diet and exercise
regimen, “I would say that my number one priority now would be to shed some pounds,
lose some weight, and I'm hoping that would improve my cardiovascular health.” For
some, strategies to reduce one’s risk for CAD were in place immediately following
exposure to the research recruitment materials, “Well, | try to live a lot healthier lifestyle
[exercise more] than | did, so the information pushed me to say, okay, wait now, | need to
stay on track.” The impetus to make healthy behaviour changes was also reflected in
comments that captured participants’ desire to see their children grow up, “My children
are nearly four, almost five, so, of course, | want to be around as long as possible,
anything I can do to benefit myself and reduce the risk I will.”

Discussion

This study captures the experiences of women diagnosed with GDM in NL as they
became aware of their risk for CAD and started to assimilate this information into the
context of their everyday lives. Three key components of the study findings have
implications for making recommendations to guide HCPs in conducting research and
providing care for at-risk populations: (1) Women learned about their risk for CAD
following GDM only when invited to participate in this research study, (2) Women

diagnosed with GDM require education and concurrent support from HCPs regarding
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their risk for CAD, and (3) HCPs lack appropriate education about women’s increased
risk for CAD following GDM.

All women learned about their increased risk for CAD post-GDM when they were
invited to participate in this study, rather than from an HCP. This finding highlights the
significant impact that recruitment strategies and accompanying materials can have on the
psychosocial and behavioural responses of at-risk populations. For many individuals, the
invitation to engage in research is the first acknowledgement that they may be at risk for a
health condition and can result in diverse responses. In this study, participants reported
being surprised by their risk status and experienced stress related to the uncertainty of
what this meant for their health. Therefore, when conducting research, researchers must
consider the preceding factors in the research design, particularly recruitment strategies
and related materials. In some instances, researchers may need to mitigate participants’
psychosocial responses to such new information in the recruitment phase. The Tri-
Council Policy Statement: Ethical Conduct for Research Involving Humans (TCPS2)
states that researchers must monitor safety and ensure appropriate plans are implemented
if any threat to participant safety arises (Canadian Institutes of Health Research et al.,
2022). Similar statements are outlined in the Declaration of Helsinki (2024), which
emphasizes that minimizing risks and burdens to participants should be imperative,
regularly monitored, assessed, and documented by the researcher throughout the research
process (World Medical Association, 2024). Despite this, the literature is limited in
examining the potential impact of recruitment materials on the health and well-being of
possible participants (Gyure et al., 2015). As such, further research is necessary to fill this

knowledge gap.

189



Given participants’ responses to our initial research recruitment materials, this
study serves as an example of the importance of having safety monitoring and an
implementation plan readily available in the research plan (Canadian Institutes of Health
Research et al., 2022). Based on our findings, this plan should commence early, during
the dissemination of recruitment materials, before the consent process. For example, any
posters, PSAs, or social media postings should reference readily available resources to
mitigate any psychosocial distress participants may experience. Although we did not
include this information in our study recruitment methods, it was part of the informed
consent process. Attention to include these important details will be of utmost importance
for future research that we conduct. We further recommend that research ethics boards
continue to employ existing guidelines for research recruitment materials to reduce the
potential negative responses from research participants.

Our findings also demonstrate that recruitment materials motivate research
participants and function as a strategy for knowledge mobilization. In this study,
participants expressed a desire to learn more about their risk for CAD immediately after
being exposed to the recruitment materials. Consequently, many sought additional
information to help them understand what this meant for their health. Similar responses
have been noted in the risk literature that examines the experiences of individuals at risk
for a health condition. One’s perception of risk fluctuates in response to one's
experiences, knowledge, and exposure to a health threat (Lupton, 1999; Manuel, 2015).
For example, individuals exposed to information about a potential adverse health outcome
develop a heightened sense of risk and are more willing to engage in health behaviours to

mitigate that risk (Ferrer & Klein, 2015; Radcliffe & Klein, 2002).
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The findings of this study stress the significant role that HCPs can play in helping
at-risk populations assimilate and manage their risk status across their lifespan. Our
participants had been of the mindset that the link between GDM and CAD was non-
existent and that it was the responsibility of the HCP to bridge this gap. This includes
HCPs providing education and coinciding support for women who had GDM. One way to
achieve this is for HCPs to help women evaluate their objective risk compared to their
subjective perception of their risk for CAD. The risk literature indicates that lay people
regard HCPs as experts. Thus, they depend on the HCP to inform them about their actual
risk, help them understand what this means for their healthcare trajectory, and guide them
in managing their risk (Lupton, 1999; Manuel, 2015). Like other research examining
women’s awareness of their CAD risk, this study found that HCPs did not engage with
participants about their risk for CAD (Clavel et al., 2024; McDonnell et al., 2014;
Mulvagh et al., 2024; Norris et al., 2020).

Research suggests that HCPs should provide their patients with the complete
picture of their actual risk status, including their life course risk (Fu & Retnakaran, 2022).
Nonetheless, evidence points to the fact that HCPs themselves lack knowledge and
understanding of the presentation and risks for CAD in women, and this has often led to
underdiagnosis and misdiagnosis (Colella et al., 2021; Heart and Stroke Foundation,
2018; Woodward et al., 2019). Therefore, for HCPs to provide the proper education on
GDM as a risk factor for CAD, they too will require specific education and training to
address their knowledge deficits and inaccurate perceptions of CAD risk in women.
(Adreak et al., 2024; Clavel et al., 2024; Norris et al., 2024). This includes initiating

education on the risk for CAD following GDM in post-secondary programs such as
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nursing and medical schools (Adreak et al., 2024; Brijmohan et al., 2021). These early
education initiatives for HCPs can be coupled with the development of core modules and
case studies on the risk for CAD following GDM for nurses, nurse practitioners, primary
care professionals, and obstetricians (Adreak et al., 2024; Norris et al., 2020; Quansah et
al., 2024).
Trustworthiness and Limitations

GT researchers use the four criteria, fit, relevance, work, and modifiability, to
ensure trustworthiness in the study (Glaser & Strauss, 1967; Lomberg & Kirkevold,
2003). Fit is achieved when the developed categories are not based on preconceived
notions derived from the researcher's knowledge, but rather reflect the data obtained
(Glaser & Strauss, 1967; Lomberg & Kirkevold, 2003). The theory must fit the
substantive area to which it will be applied and should consider participants’ diverse
experiences and subjective realities (Glaser & Strauss, 1967, p.238). To achieve fit, we
used a post-positivist lens to maintain objectivity throughout the research process while
still being open to the subjective diversity of the cohort. Upon reflecting on the
participants' narratives, it became clear that the core category “perceiving risk™ fit the data
and influenced the psychosocial process. The authors employed theoretical sensitivity by
reviewing existing literature to identify and connect emerging concepts and patterns, and
to avoid biases through techniques such as theoretical memoing and creating diagrams as
a visual representation of the data. Furthermore, interpretive summaries were provided to
the participants to confirm that they reflected their experiences. We employed these
measures to ensure that the findings accurately reflected the participants' realities, rather

than the researchers’ beliefs and understandings (Glaser, 1978; Glaser, 1992).
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Relevance is attained when the established substantive theory emphasizes the
fundamental concern that aligns with participants' experiences as grounded in the data
(Glaser & Strauss, 1967; Holton, 2008; Lomberg & Kirkevold, 2003). In other words,
relevance is achieved by allowing the core category and theory to emerge while avoiding
preconceived ideas and theories surrounding the phenomenon of interest. To attain
relevance, we employed theoretical sampling and memoing, utilizing the constant
comparative method.

Work is accomplished when the substantive theory clarifies how the phenomenon
of interest is addressed. Glaser (1978) states, “Work is achieved if the study explains what
happened” (p.4). Work was accomplished by listening to the narratives of participants.
We asked open-ended questions to illustrate the breadth and depth of their experiences.
To ensure the credibility of the theory, we employed a constant comparative approach
(Glaser, 1978). Based on the findings, we then formed recommendations to address the
issues surrounding women’s risk perception of CAD after GDM. The recommendations
for this theoretical construct were outlined in the discussion.

Finally, modifiability arises when researchers adapt to participants' variations by
considering different ideas and perspectives (Glaser, 1978; Glaser & Strauss, 1967). This
involves recognizing the constantly changing relevance and diversity of factors
influencing the phenomenon (Lomberg & Kirkevold, 2003). We maintained theoretical
sensitivity and embraced new ideas and varied responses from participants, utilizing
open-ended questions to encourage this (Glaser, 1978). We also acknowledge that
understanding is dynamic; insights may differ among women with GDM based on their

unique experiences and future encounters. In alignment with this approach, we used
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pragmatism and symbolic interactionism as our interpretive lens to capture participants’
subjective realities.

There were also some study limitations to be cognizant of. The data obtained for
this study were based on a single sample of NL women who had had GDM. Only one of
the participants went on to develop CAD after having had GDM. Furthermore, although
multiple attempts were made to enhance recruitment, the majority of participants in the
study were from urban rather than rural areas. Therefore, the findings may not be
generalizable to rural NL or other regions of Canada and the Western world. More
research is warranted on populations who have experienced being diagnosed with GDM
and are at risk for or have developed CAD.

Conclusions

This study provides insight into the point in the trajectory when women who had
had GDM became aware of their risk for CAD and started to assimilate it. This insight
was achieved through interweaving two categories: Becoming Aware of One’s Risk for
CAD Following GDM and Struggling to Assimilate One’s Risk for CAD Post-GDM.
These categories collectively explicated the moment at which the women acknowledged
that they were at risk for CAD and started processing what this meant for their health
trajectory. Our findings demonstrate that it is essential to consider and monitor the
psychological safety of research participants from recruitment through the entire research
process. Additionally, we recommend that research participants play an active role in
research that involves their own health and future healthcare practices. Finally, since

HCPs are considered experts in the field by their patients, HCPs must be educated and
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prepared to translate knowledge on the risk of CAD to this cohort and to provide support,
as women who had GDM were not aware of their risk for CAD and asked for HCPs
support in the interviews.
Disclosures

The authors declare that there are no potential conflicts of interest associated with

this study.
Acknowledgements

I would like to acknowledge the time and commitment of my PhD committee,
which consist of Dr. April Pike, Dr. Donna Moralejo, Dr. Kimberly Jarvis, and Dr.
Martha Mackay.

Funding

This study was funded through the Memorial University of Newfoundland’s

Scholarships and Education Exchanges for Development (SEED) fund and the Atlantic

Regional Canadian Association Schools of Nursing.

195



References

Alyasin, N., Teate, A., & Strickland, K. (2021). The experience of women following first
acute coronary syndrome: An integrative literature review. Journal of Advanced
Nursing, 77(5), 2228-2247. https://doi.org/10.1111/jan.14677

Andraweera, P. H., Lassi, Z. S., Pathirana, M. M., Plummer, M. D., Dekker, G. A.,
Roberts, C. T., & Arstall, M. A. (2022). Pregnancy complications and
cardiovascular disease risk perception: A qualitative study. Plos One, 17(7),.
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0271722&utm_s
ource=miragenews&utm_medium=miragenews&utm_campaign=news

Arora, S., Stouffer, G. A., Kucharska-Newton, A. M., Qamar, A., Vaduganathan, M.,
Pandey, A., Porterfield, D., Blankstein, R., Rosamond, W. D., Bhatt, D. L., &
Caughey, M. C. (2019). Twenty-year trends and sex differences in young adults
hospitalized with acute myocardial infarction. Circulation, 139(8), 1047-1056.
https://doi.org/10.1161/CIRCULATIONAHA.118.037137

Bairey Merz, C. N., Andersen, H., Sprague, E., Burns, A., Keida, M., Walsh, M. N.,
Greenberger, P., Campbell, S., Pollin, 1., McCullough, C., Brown, N., Jenkins, M.,
Redberg, R., Johnson, P., & Robinson, B. (2017). Knowledge, attitudes, and
beliefs regarding cardiovascular disease in women. Journal of the American
College of Cardiology, 70(2), 123-132. https://doi.org/10.1016/j.jacc.2017.05.024

Berry, T. R., Stearns, J. A., Courneya, K. S., McGannon, K. R., Norris, C. M., Rodgers,
W. M., & Spence, J. C. (2016). Women’s perceptions of heart disease and breast
cancer and the association with media representations of the diseases. Journal of

Public Health, 38(4). https://doi.org/10.1093/pubmed/fdv177

196



Beussink-Nelson, L., Baldridge, A. S., Hibler, E., Bello, N. A., Epps, K., Cameron, K. A,
Lloyd-Jones, D. M., Gooding, H. C., Catov, J. M., & Rich-Edwards, J. W. (2022).
Knowledge and perception of cardiovascular disease risk in women of
reproductive age. American Journal of Preventive Cardiology, 11.
https://www.sciencedirect.com/science/article/pii/S2666667722000484

Botly, L. C., Lindsay, M. P., Mulvagh, S. L., Hill, M. D., Goia, C., Martin-Rhee, M.,
Casaubon, L. K., & Yip, C. Y. (2020). Recent trends in hospitalizations for
cardiovascular disease, stroke, and vascular cognitive impairment in Canada.
Canadian Journal of Cardiology, 36(7), 1081-1090.
https://www.sciencedirect.com/science/article/pii/S0828282X20302609

Brijmohan, S., Jacome, V. R., Samuel, M., Varona, C., Yanowitz, J., Patel, D., & Rastogi,
N. (2023). Englewood health and wellness program: A social determinants of
health intervention in Englewood, New Jersey. Cureus, 15(5).
https://doi.org/10.7759/cureus.39646

Canadian Institutes of Health Research, Natural Sciences and Engineering Research
Council of Canada, and Social Sciences and Humanities Research Council of
Canada. (2014). Tri-Council Policy Statement: Ethical Conduct for Research
Involving Humans. Retrieved from https://ethics.gc.ca/eng/tcps2-
eptc2_2022_launch-lancement.html

Chen, A, Tan, B., Du, R, Chong, Y. S., Zhang, C., Koh, A. S., & Li, L.-J. (2024).
Gestational diabetes mellitus and development of intergenerational overall and

subtypes of cardiovascular diseases: A systematic review and meta-analysis.

197



Cardiovascular Diabetology, 23, 320. https://doi.org/10.1186/s12933-024-02416-
.

Clavel, M.-A., Van Spall, H. G., Mantella, L. E., Foulds, H., Randhawa, V., Parry, M.,
Liblik, K., Kirkham, A. A., Cotie, L., & Jaffer, S. (2024). The Canadian Women’s
Heart Health Alliance ATLAS on the epidemiology, diagnosis, and management
of cardiovascular disease in women—Chapter 8: Knowledge gaps and status of
existing research programs in Canada. CJC Open, 6(2), 220-257.
https://www.sciencedirect.com/science/article/pii/S2589790X23003347

Colella, T. J., Hardy, M., Hart, D., Price, J. A., Sarfi, H., Mullen, K.-A., Mulvagh, S., &
Norris, C. M. (2021). The Canadian Women’s Heart Health Alliance atlas on the
epidemiology, diagnosis, and management of cardiovascular disease in women—
chapter 3: Patient perspectives. CJC Open, 3(3), 229-235.
https://www.sciencedirect.com/science/article/pii/S2589790X20302092

Craig, L., Sims, R., Glasziou, P., & Thomas, R. (2020). Women’s experiences of a
diagnosis of gestational diabetes mellitus: A systematic review. BMC, 20(1), 76.
https://doi.org/10.1186/512884-020-2745-1

Diabetes Canada. (2021). Diabetes and Pregnancy. Retrieved from
https://guidelines.diabetes.ca/cpg/chapter36.

Diabetes Canada. (2024). Diabetes and Pregnancy. Retrieved from

https://guidelines.diabetes.ca/cpg/chapter36.

Ferrer, R., & Klein, W. M. (2015). Risk perceptions and health behavior. Current

Opinion in Psychology, 5, 85-89. https://doi.org/10.1016/j.copsyc.2015.03.012

198



Foxwell, R., Morley, C., & Frizelle, D. (2013). IlIness perceptions, mood and quality of
life: A systematic review of coronary heart disease patients. Journal of
Psychosomatic Research, 75(3), 211-222.
https://www.sciencedirect.com/science/article/pii/S0022399913001931

Fu, J., & Retnakaran, R. (2022). The life course perspective of gestational diabetes: An
opportunity for the prevention of diabetes and heart disease in women. E Clinical
Medicine, 45. https://doi.org/10.1016/j.eclinm.2022.101294

Garcia, M., Mulvagh, S. L., Bairey Merz, C. N., Buring, J. E., & Manson, J. E. (2016).
Cardiovascular Disease in Women: Clinical Perspectives. Circulation Research,
118(8), 1273-1293. https://doi.org/10.1161/CIRCRESAHA.116.307547

Glaser, B. G. (1978). Theoretical sensitivity. CA: Sociology Press.

Glaser, B. G., & Strauss, A. L. (1967). The Discovery of Grounded Theory: Strategies for
Qualitative Research. Aldine.

Gooding, H. C., Brown, C. A., Revette, A. C., Vaccarino, V., Liu, J., Patterson, S.,
Stamoulis, C., & de Ferranti, S. D. (2021). Young women’s perceptions of heart
disease risk. Journal of Adolescent Health, 67(5), 708-713.
https://www.sciencedirect.com/science/article/pii/S1054139X20302299

Graves, M., Howse, K., Pudwell, J., & Smith, G. N. (2019). Pregnancy-related
cardiovascular risk indicators: Primary care approach to postpartum management
and prevention of future disease. Canadian Family Physician, 65(12), 883-889.
https://www.cfp.ca/content/65/12/883.short

Green, J. B. (2021). Cardiovascular consequences of gestational diabetes. Circulation,

143(10), 988-990. https://doi.org/10.1161/CIRCULATIONAHA.120.052995

199



Gyure, M. E., Quillin, J. M., Rodriguez, V. M., Markowitz, M. S., Corona, R. A,
Borzelleca, J. F., Bowen, D. J., Krist, A. H., & Bodurtha, J. N. (2014). Practical
considerations for implementing research recruitment etiquette. IRB, 36(6), 7-12.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4324645/

Hart, P. L. (2005). Women’s perceptions of coronary heart disease: An integrative
review. Journal of Cardiovascular Nursing, 20(3), 170-176.
https://journals.lww.com/jcnjournal/fulltext/2005/05000/women_s_perceptions_of
_coronary_heart_disease__an.8.aspx

Health Accord NL. (2022). Our Province. Our Health. Our future. A 10-Year Health

Transformation: The Report. https://www.healthaccordnl.ca/the-evidence/

Heart and Stroke Foundation. (2024). Coronary artery disease. Retrieved from
https://www.heartandstroke.ca/heart-disease/conditions/coronary-artery-
disease#:~:text=Coronary%?20artery%20disease%20(CAD)%?20is,like%20water%

20through%20a%20hose.

Jaffer, S., Foulds, H. J., Parry, M., Gonsalves, C. A., Pacheco, C., Clavel, M.-A., Mullen,
K. A, Yip, C. Y., Mulvagh, S. L., & Norris, C. M. (2021). The Canadian
women’s heart health alliance ATLAS on the epidemiology, diagnosis, and
management of cardiovascular disease in women—chapter 2: Scope of the
problem. CJC Open, 3(1), 1-11.
https://www.sciencedirect.com/science/article/pii/S2589790X20301682

Khan, M. A., Hashim, M. J., Mustafa, H., Baniyas, M. Y., Al Suwaidi, S. K. B. M.,

AlKatheeri, R., Alblooshi, F. M. K., Almatrooshi, M. E. A. H., Alzaabi, M. E. H.,

200



& Al Darmaki, R. S. (2020). Global epidemiology of ischemic heart disease:
Results from the global burden of disease study. Cureus, 12(7).
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7384703/

Kramer, C. K., Campbell, S., & Retnakaran, R. (2019). Gestational diabetes and the risk
of cardiovascular disease in women: A systematic review and meta-analysis.
Diabetologia, 62(6), 905-914. https://doi.org/10.1007/s00125-019-4840-2

Lomberg, K., & Kirkevold, M. (2003). Truth and validity in GT- a reconsidered realist
interpretation of the criteria: fit, work, relevance, and modifiability. Nursing
Philosophy, 4, 189-200. Available at https://mun-
primo.hosted.exlibrisgroup.com/permalink/f/db7a70/TN_cdi_proquest_miscellane
ous_73652633

Lumivero. (2023). NVivo (Version 14). Lumivero. https://www.lumivero.com/

Lupton, D. (1999). Risk and sociocultural theory: New directions and
perspectives. Cambridge University

Press. https://doi.org/10.1017/CB09780511520778

Manuel, A., Brunger, F. (2015). Awakening to a new meaning of being at-risk for
arrhythmogenic right ventricular cardiomyopathy: a grounded theory study. J
Community Genet, 6(2):167-75. doi: 10.1007/s12687-015-0212-x.

Mattina, G. F., Van Lieshout, R. J., & Steiner, M. (2019). Inflammation, depression and
cardiovascular disease in women: The role of the immune system across critical
reproductive events. Therapeutic Advances in Cardiovascular Disease, 13.

https://doi.org/10.1177/1753944719851950

201


https://mun-primo.hosted.exlibrisgroup.com/permalink/f/db7a7o/TN_cdi_proquest_miscellaneous_73652633
https://mun-primo.hosted.exlibrisgroup.com/permalink/f/db7a7o/TN_cdi_proquest_miscellaneous_73652633
https://mun-primo.hosted.exlibrisgroup.com/permalink/f/db7a7o/TN_cdi_proquest_miscellaneous_73652633
https://psycnet.apa.org/doi/10.1017/CBO9780511520778

McDonnell, L. A., Pipe, A. L., Westcott, C., Perron, S., Younger-Lewis, D., Elias, N.,
Nooyen, J., & Reid, R. D. (2014). Perceived vs actual knowledge and risk of heart
disease in women. Canadian Journal of Cardiology, 30(7), 827-834.
https://www.sciencedirect.com/science/article/pii/S0828282X14003419

McDonnell, L. A., Turek, M., Coutinho, T., Nerenberg, K., De Margerie, M., Perron, S.,
Reid, R. D., & Pipe, A. L. (2018). Women’s heart health: Knowledge, beliefs, and
practices of Canadian physicians. Journal of Women'’s Health, 27(1), 72-82.
https://doi.org/10.1089/jwh.2016.6240

Mehta, L. S., Beckie, T. M., DeVon, H. A., Grines, C. L., Krumholz, H. M., Johnson, M.
N., Lindley, K. J., Vaccarino, V., Wang, T. Y., Watson, K. E., & Wenger, N. K.
(2016). Acute myocardial infarction in women: A scientific statement from the
American Heart Association. Circulation, 133(9), 916-947.
https://doi.org/10.1161/CIR.0000000000000351

Minhas, A. S., Countouris, M., Ndumele, C. E., Selvin, E., Vaught, A. J., Gandley, R.,
Hays, A. G., Ouyang, P., Villanueva, F. S., Bennett, W. L., Michos, E. D., &
Catov, J. M. (2024). Association of gestational diabetes with subclinical
cardiovascular disease. JACC, 3(8). https://doi.org/10.1016/j.jacadv.2024.101111

Mulvagh, S. L., Colella, T. J. F., Gulati, M., Crosier, R., Allana, S., Randhawa, V. K.,
Bruneau, J., Pacheco, C., Jaffer, S., Cotie, L., Mensour, E., Clavel, M.-A., Hill, B.,
Kirkham, A. A., Foulds, H., Liblik, K., Van Damme, A., Grace, S. L., Bouchard,
K., ... & Norris, C. M. (2024). The Canadian Women’s Heart Health Alliance
ATLAS on the epidemiology, diagnosis, and management of cardiovascular

disease in women — Chapter 9: Summary of current status, challenges,

202



opportunities, and recommendations. CJC Open, 6(2), 258-278.
https://doi.org/10.1016/j.cjco.2023.12.001

Mussa, J., Meltzer, S., Bond, R., Garfield, N., & Dasgupta, K. (2021). Trends in national
Canadian guideline recommendations for the screening and diagnosis of
gestational diabetes mellitus over the years: A scoping review. International
Journal of Environmental Research and Public Health, 18(4), 1454.
https://www.mdpi.com/1660-4601/18/4/1454

Nielsen, K. K., Kapur, A., Damm, P., De Courten, M., & Bygbjerg, I. C. (2014). From
screening to postpartum follow-up — the determinants and barriers for gestational
diabetes mellitus services, a systematic review. BMC, 14(1), 41.
https://doi.org/10.1186/1471-2393-14-41

Norris, C. M., Mullen, K.-A., Foulds, H. J., Jaffer, S., Nerenberg, K., Gulati, M., Parast,
N., Tegg, N., Gonsalves, C. A., & Grewal, J. (2024). The Canadian Women’s
Heart Health Alliance ATLAS on the epidemiology, diagnosis, and management
of cardiovascular disease in women—Chapter 7: Sex, gender, and the social
determinants of health. CJC Open, 6(2), 205-219.
https://www.sciencedirect.com/science/article/pii/S2589790X23002111

Norris, C. M., Yip, C. Y., Nerenberg, K. A., Jaffer, S., Grewal, J., Levinsson, A. L., &
Mulvagh, S. L. (2020). Introducing the canadian women’s heart health alliance
ATLAS on the epidemiology, diagnosis, and management of cardiovascular
diseases in women. CJC Open, 2(3), 145-150.

https://www.sciencedirect.com/science/article/pii/S2589790X20300184

203



Poola-Kella, S., Steinman, R. A., Mesmar, B., & Malek, R. (2018). Gestational diabetes
mellitus: Post-partum risk and follow up. Reviews on Recent Clinical Trials,
13(1), 5-14.
https://www.ingentaconnect.com/content/ben/rrct/2018/00000013/00000001/art00

005

Public Health Agency of Canada. (2018). Heart Disease. Retrieved from
https://www.canada.ca/en/public-health/services/publications/diseases-

conditions/heart-disease-canada.html

Radcliffe, N. M., Klein, W.M. P. (2002). Disposition, Unrealistic, and Comparative
Optimism: Differential Relations with the Knowledge and Processing of Risk
Information and Beliefs about Personal Risk. Sage Journals, 28(6).
https://doi.org/10.1177/0146167202289012

Shahjehan, R. D., Sharma, S., & Bhutta, B. S. (2024). Coronary artery disease. In
StatPearls Publishing. http://www.ncbi.nlm.nih.gov/books/NBK564304/

Smith, P., Ma, H., Glazier, R. H., Gilbert-Ouimet, M., & Mustard, C. (2018). The
relationship between occupational standing and sitting and incident heart disease
over a 12-Year period in Ontario, Canada. American Journal of Epidemiology,
187(1), 27-33. https://doi.org/10.1093/aje/kwx298

Tong, A., Sainsbury, P., Criag, J. Consolidated criteria for reporting qualitative research
(COREQ): a 32-item checklist for interviews and focus groups. International
Journal for Quality in Healthcare, 19(6), 349-357. doi: 10.1093/intghc/mzm042.

Epub 2007 Sep 14. PMID: 17872937.

204



Woodward, M. (2019). Cardiovascular disease and the female disadvantage. International
Journal of Environmental Research and Public Health, 16(7), 1165.
https://doi.org/10.3390/ijerph16071165

World Medical Association. (2024). WMA Declaration of Helsinki-Ethical Principles for
Medical Research Involving Human Participants. Retrieved from

https://www.wma.net/policies-post/wma-declaration-of-helsinki/

205



Chapter 4: Living With One’s Risk for Coronary Artery Disease Following a
Diagnosis of Gestational Diabetes Mellitus

Daisy Baldwin PhD(c), RN?, April Pike PhD, RN!, Kimberly Jarvis PHD, RN,
Donna Moralejo PhD, and Martha H. Mackay PhD, RN, CCN(C)?

IMemorial University of Newfoundland, ?University of British Columbia

Memorial University of Newfoundland
P.O. Box 4200

St. John's, NL

Canada A1C 5S7

The University of British Columbia
2329 West Mall

Vancouver, BC

Canada V6T 174

Daisy Baldwin- daisy.baldwin@mun.ca
April Pike- aprilpike@mun.ca

Kimberly Jarvis- h02kdj@mun.ca

Donna Moralejo- moralejo@mun.ca
Martha Mackay- Martha.Mackay@ubc.ca

Corresponding Author- Daisy Baldwin- daisy.baldwin@mun.ca
Memorial University Faculty of Nursing
300 Prince Philip Drive
St. Johns, NL
Canada
Al1B 3V6

Declaration of Conflict of Interest: none

206


mailto:daisy.baldwin@mun.ca
mailto:aprilpike@mun.ca
mailto:h02kdj@mun.ca
mailto:daisy.baldwin@mun.ca

Abstract
Background: Gestational diabetes mellitus (GDM) is becoming increasingly
acknowledged as a non-traditional risk factor for coronary artery disease (CAD) in
women. The purpose of this grounded theory study (GT) was to gain a fuller
understanding of the psychosocial process experienced by women who had GDM as they
assign meaning to the risk for CAD and make coinciding decisions about their future
health and well-being.
Methods: This study employed a GT approach, involving semi-structured interviews
with women with a history of GDM and living in Newfoundland and Labrador (NL). The
constant comparative method was used to facilitate data collection and analysis.
Results: The substantive theory that emerged from the study findings was Making the
Shift from Unknowing to Knowing and Living With the Risk for CAD After Having had
GDM. Twenty-six participants from NL who had GDM in the past took part in the study.
This paper presents the findings supporting the third theoretical construct, Living With the
Risk for CAD Following a Diagnosis of GDM. Two categories, (1) Barriers to Mitigating
One’s Risk for CAD Following GDM (2) Reducing One’s Risk for CAD Following
GDM, explain the barriers that prevent women from making behavioral changes to lower
their risk for CAD and outline the motivators and strategies that exist to reduce this risk
after GDM respectively.
Conclusions: The paper presents recommendations for overcoming barriers that hinder
women from making lifestyle modifications to reduce one’s risk for CAD post GDM.
Motivators and strategies aimed at confronting gendered social norms and facilitating the

implementation of healthy lifestyle behaviours are examined. This encompasses the
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formulation of interdisciplinary clinical practice guidelines to address the needs of this
cohort. The paper also emphasizes the importance of integrating education on risk
communication and non-traditional pregnancy-related risk factors into the training
curriculum for future healthcare professionals. The study's findings further highlight the
need for increased nurse-led women's health centers that incorporate sex-specific cardiac
rehabilitation.

Key words: coronary artery disease, non-traditional risk factor, women, gestational

diabetes mellitus, cardiovascular risk
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Living With One’s Risk for Coronary Artery Disease Following a Diagnosis of
Gestational Diabetes Mellitus
Coronary artery disease (CAD) is the most prevalent cardiovascular condition,
impacting 126 million people globally (Garcia et al., 2016; Heart and Stroke Foundation
of Canada, 2024; Shahjehan & Bhutta, 2023; Stark et al., 2024). In Canada, the number of
individuals living with CAD has increased from 1.5 million in 2001 to 2.4 million in 2018
(Public Health Agency of Canada, 2024; Public Health Agency of Canada, 2018). The
expected prevalence rate is also projected to rise by 0.19% by 2030 (Khan et al., 2020).
The province of Newfoundland and Labrador (NL) has a high prevalence rate of CAD at
8% compared to other Western and Northern Canadian provinces, with the occurrence of
myocardial infarctions (MI) exceeding the national average (2.6% in NL versus. 2.0% in
Canada) (Health Accord NL, 2022; Public Health Agency of Canada, 2018). Adding to
the issue of high prevalence rates, CAD is also the leading cause of death globally and the
second leading cause of death in Canada (Jaffer et al., 2021; Public Health Agency of
Canada, 2022; Shahjehan et al., 2024). NL also has higher mortality rates from CAD than
other Canadian provinces (Health Accord NL, 2022; Public Health Agency of Canada,
2018). The high prevalence and mortality rates make CAD mitigation a priority for
provincial, Canadian, and global health.
CAD is also on the rise and is the leading cause of death globally for women

(Lopez et al., 2019). In Canada, CAD is the leading cause of premature death for women
(I1zadnegahdar et al. 2014, Jaffer et al., 2021; Lopez et al., 2019; Mehta et al., 2016). In
fact, a woman dies of CAD every 16 minutes in the country ( Heart and Stroke

Foundation of Canada, 2023; Norris & Mulvagh, 2024). Over the past ten years, Canada
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has also experienced increased CAD diagnoses and hospitalizations among women under
the age of 55 (Arora et al., 2019; Botly et al., 2020; Jaffer et al., 2021; Norris et al., 2020).
Research indicates that women face worse health outcomes related to CAD compared to
men. This includes increased post-MI mortality rates, extended recovery periods, and
significant psychosocial challenges, such as depression, stress, anxiety, fear, sleep issues,
and difficulties in relationships (Alyasin et al., 2021; Arora et al., 2019; Botly et al., 2020;
Colella et al., 2021; Garcia et al., 2016; Jaffer et al., 2021; Mattina et al., 2019; Norris et
al., 2020).

Alarmingly, many women may not recognize the adverse health effects of CAD
and frequently underestimate their own risk of developing this condition (Bairey Merz et
al., 2017; Berry et al., 2016; Foxwell et al., 2013; McDonnell et al., 2014, 2018).
Additionally, a significant number of women are unaware of common CAD symptoms
(Andraweera et al., 2022; Bairey Merz et al., 2017; Beussink-Nelson et al., 2022; Colella
et al., 2021; Gooding et al., 2021; Jaffer et al., 2021; Mulvagh et al., 2024; Nielsen et al.,
2022; Norris et al., 2024). These gaps in awareness partly stem from the widespread
perception of CAD as a "man's disease," which has historically overshadowed women's
health and well-being (Davison et al., 1991; Douglas & Wildavsky, 1982; Dake &
Wildavsky, 1991). As a result, women have been underrepresented in CAD research,
leading to a lack of evidence-based diagnostic and treatment strategies tailored to their
needs (Davison et al., 1991; Heart and Stroke Foundation, 2018; Jaffer et al., 2021; Norris
et al., 2020). Two-thirds of the clinical health research conducted on CAD has focused
exclusively on men (Heart and Stroke Foundation, 2018). Although social media

platforms have helped increase awareness of CAD, many posts and advertisements still
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reinforce the misconception that CAD primarily affects men. Ensuring accurate, gender-
inclusive messaging is essential to reducing delays in diagnosis and treatment for women
(Jaffer et al., 2021; Norris et al., 2020).

Another contributing factor is the inadequate knowledge regarding the unique
presentation of CAD in women, as well as insufficient communication about their risk
status from healthcare professionals (HCPs) (Andraweera et al., 2022; Bairey Merz et al.,
2017; Berry et al., 2015; Beussink-Nelson et al., 2022; Colella et al., 2021; Gooding et
al., 2021, Jaffer et al., 2021; McDonnell et al., 2019; Mulgavh et al., 2024; Nielsen et al.,
2022; Norris et al., 2024). Notably, less than 50% of students in the medical sciences
profession received sex and gender-specific clinical training, further perpetuating these
gaps in knowledge and care (Rojek & Jenkins et al., 2016).

Moreover, studies indicate that women often do not modify their behaviours and
lifestyles to reduce their risk of CAD, even when they are at high risk, or have already
received a diagnosis (Bairey Merz et al., 2017; Jaffer et al., 2021; Norris et al., 2024;
Pelletier et al., 2016). This lack of lifestyle adjustment is often linked to time constraints.
Many women find it challenging to carve out time for meal preparation or exercise due to
competing social roles and responsibilities, including family life and work obligations
(Bairey Merz et al., 2017). Building on these findings, women's health and well-being
are often deprioritized due to societal expectations and gendered roles in family and work
life. The demands of caregiving, household responsibilities, and professional obligations
frequently take precedence, causing many women to overlook or delay seeking medical
care. This gendered dynamic not only hinders early detection and treatment of conditions

like CAD but also reinforces systemic barriers in healthcare that fail to account for
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women’s unique experiences and needs (Barrett-Connor, 1997; Heart and Stroke
Foundation, 2018; O’Neil, 2018; Pelletier et al., 2016). Consequently, even if they are
aware of their risk, women may miss the warning signs and neglect preventive steps for
CAD due to societal norms and expectations, such as balancing caregiving roles with
work obligations (Pelletier et al., 2016).

Adding to the lack of perception, communication, and lifestyle modifications
related to CAD risk, women face not only traditional risk factors but also non-traditional,
pregnancy-related risks, such as gestational diabetes mellitus (GDM). GDM is a condition
whereby a woman with no previous diagnosis of diabetes exhibits high blood glucose
during pregnancy (Diabetes Canada, 2024). GDM is one of the most significant
pregnancy-related risk factors contributing to the development of CAD (Chen et al., 2024;
Kramer et al., 2019; Minhas et al., 2024; Norris et al., 2024). Women diagnosed with
GDM face lifelong CAD risk, with a 56% higher likelihood of developing CAD and a
quadrupled risk of MI compared to those without GDM (Diabetes Canada, 2021; Fu &
Retnakaran, 2022; Garcia et al., 2016; Green, 2021; Kramer et al., 2019). This illustrates
a clear need for targeted risk-reduction strategies to reduce long-term cardiovascular
complications.

Despite various recommendations, standardized clinical practice guidelines for
screening and follow-up education for this high-risk group in NL are lacking (Diabetes
Canada, 2024). Research on women’s risk perceptions and health behaviours specific to
CAD after GDM is scarce, with little evidence exploring how women perceive their CAD
risk following a GDM diagnosis. The purpose of this grounded theory (GT) study was to

gain a fuller understanding of the psychosocial process experienced by women who had

212



GDM as they assign meaning to the risk for CAD and make coinciding decisions about
their future health and well-being. This paper highlights the significant barriers that
hinder CAD risk reduction after GDM and explores motivators and strategies to lower
CAD risk in this group. We have utilized the Consolidated Criteria for Reporting
Qualitative Research (COREQ) checklist to ensure that we have reported all critical
aspects of the study process in this article (Tong et al., 2007). The research question was
how do women living in the province of NL diagnosed with GDM come to know,
understand, assign meaning to, manage, and live with their risk for CAD?
Ethical Considerations

The Human Research and Ethics Board at Memorial University of Newfoundland in
St John's, NL, granted ethical approval for the study [Application number 2022.038].
Before the research interviews, informed consent was secured from all participants.

Materials and Methods

Study Design

The study used a GT research design. GT facilitates the discovery and comprehension
of the psychosocial processes or behaviour patterns when knowledge about the
phenomenon is limited (Glaser & Strauss, 1967). Existing literature does not adequately
address women’s perceptions of their CAD risk after experiencing GDM. By using GT,
the researcher can uncover conditions that reveal the variations and diversity in
participants’ experiences within their everyday lives and social contexts (Glaser &
Strauss, 1967). The research team adopted a post-positivist perspective and utilized tenets
of pragmatism and symbolic interactionism as an interpretive lens for the study,

acknowledging that although the women in this study have an actual risk for CAD, they
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also have unique experiences, values, and interactions that shape their behaviours and
how they come to understand their personal risk status.
Participant Selection

The team employed theoretical sampling alongside data collection and analysis.
This method represents a purposeful sampling technique where participants are chosen
based on their experiences pertinent to the psychosocial process being studied. As such,
recruitment continued until no new conditions, properties, categories, or patterns emerged
from the data (Glaser, 1978; Glaser & Strauss, 1967). In this study, the participants
examined were women diagnosed with GDM who are at risk for or have developed CAD.
The inclusion criteria were women who: (a) women who had a diagnosis of GDM during
pregnancy, (b) were able to communicate in English, (c) were over the age of 18, (d)
lived in NL, (e) were mentally competent, and (f) were able to understand the purpose of
the study. The emerging findings did not prompt us to interview or investigate the
experiences of any other sample.

The research team utilized various recruitment methods. Physicians, cardiologists,
nurses, and nurse practitioners throughout NL informed patients about the study and its
objectives using a script. If a participant expressed interest in learning more, their name
was forwarded to the principal investigator (PI), DB. The PI then contacted potential
participants to explain the study and answer any questions. Posters were displayed in
HCPs’ offices, women’s health clinics, community health centers, and social media
platforms like Facebook. A public service announcement (PSA) was broadcast on local
NL media outlets. Participants recruited in this way reached out to the PI directly and

adhered to the same outlined process.
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Data Collection

Twenty-six semi-structured interviews were conducted via Webex, telephone, or
in person in Newfoundland and Labrador from May 2023 to December 2023. These
interviews took 30-70 minutes to complete. During the interview, demographic data was
collected. Two research team members (DB and AP) conducted semi-structured
interviews in locations convenient and private for participants. AP has experience and
expertise in conducting GT research. The interviews were recorded and then transcribed
verbatim. The researchers used NVivo (13) [2020] Lumivero for data storage,
management, and analysis (Lumivero, 2023). DB compared all transcriptions with the
original recordings, and after verification, the audio files were immediately deleted. The
transcripts were kept on a password-secured computer accessible only to the Pl and AP.
Data Analysis

In GT, data collection happens simultaneously with analysis, reflecting an
inductive approach (Glaser & Strauss, 1967). By merging data collection and analysis
researchers gain a richer understanding of participants’ experiences (Glaser & Strauss,
1967). The constant comparative method was employed, which involved continuously
comparing data from each interview with data from all other interviews and within the
same interview (Glaser & Strauss, 1967). This cyclical process supports theoretical
sampling, where participants are selected based on the theoretical requirements of the
study (Glaser & Strauss, 1967).

In addition to the constant comparative method, we used substantive and
theoretical coding, memoing, and diagramming (Glaser, 1978; Glaser & Strauss, 1967).

Independent data analysis began right after the interview by AP and DB. Another
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research team member, KJ, independently coded each interview before collaborating to
review the findings and finalize the codes. The process starts with substantive coding,
which involves open and selective coding. Open coding entails line-by-line analysis of
data to assign preliminary codes or conceptual labels. The codes were then collapsed into
properties. These properties encompass conditions which reflect the data's diversity. The
properties are subsequently integrated and condensed to form conceptual categories
(Glaser & Strauss, 1967). Throughout this process, the core category or the central
overarching concept of the study emerges (Glaser, 1978). During selective coding, the
researcher focuses on coding the core category to saturate the properties and conceptual
categories (Glaser & Strauss, 1967). In this investigation, the core category identified was
“perceiving risk.” Upon establishing this core category, we began theoretical coding,
synthesizing the conceptual categories into theoretical constructs. The core category
“perceiving risk” is embedded and reflective in these constructs. This process yielded
three theoretical constructs that elucidate the psychosocial process, contributing to the
substantive theory Making the Shift from Unknowing to Knowing and Living With the
Risk for CAD After Having had GDM. The core category is embedded and reflective in
these constructs. An overview of the study findings with the three theoretical constructs
and categories relevant to the third theoretical construct, is presented in Figure 4.1. This

paper discusses the findings related to the third theoretical construct.
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Figure 4.1

Study Findings

Making the Shift from Unknowing to Knowing and Living
with One's Risk for Coronary Artery Disease (CAD)
After Having had Gestational Diabetes Mellitus (GDM)

Sustaining a Sense of f Living With One's Risk

Unknowing About the Knowing One"s Risk for CAD Following a
Risk for CAD Following for CAD Following Diagnosis of GDM
a Diagnosis of GDM a D,iagnosis of GDM

>

Barriers to Mitigating One’s
Risk for CAD Following GDM
Reducing One’s Risk for CAD
Following GDM

Participant Demographics
The study sample comprised 26 women who had experienced GDM. Twenty of these
women lived in urban NL, while six resided in rural NL. Table 4.1 presents the

demographic details of these participants.
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Table 4.1

Participant Demographics

Table 1: Participant

Demographics N
Age

18-25 2
26-35 8
36-45 11
46-55 5
Date of Birth of Child/Children

Last five years 7
Last ten years 10
Over Ten years 9
Education

In high school 0
Completed high school 26
Post-secondary school 12
Location e.g., community

Eastern Health 20
Central Health 3
Western Health 1
Labrador-Grenfell 2

Study Results

The findings supporting the third theoretical construct, Living With the Risk for
CAD Following a Diagnosis of GDM, are presented in this paper. Two categories, (1)
Barriers to Mitigating One’s Risk for CAD Following GDM (2) Reducing One’s Risk for
CAD Following GDM, explain the barriers that prevent women from making behavioural

changes to lower their risk for CAD and outline the motivators and strategies that exist to

reduce this risk following GDM, respectively.
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Barriers to Mitigating One’s Risk for CAD Following GDM

The participants indicated that once they recognized that they were at risk for
CAD, they began to identify barriers to implementing behavioural and lifestyle changes
to reduce that risk. These included: 1) personal barriers, 2) financial barriers, and 3) the
fragmentation of care. Personal barriers involved difficulties in operationalizing the
behaviour change, as well as family responsibilities and work, which impeded the
capacity to adopt healthier behaviours and lifestyle changes. Financial barriers included
the high cost of food and limited access to medical care. Barriers to fragmented care
included the absence of holistic care, dismissed care, and inconsistency among HCPs.

Although the women acknowledged the personal barriers to mitigating their risk,
they reported challenges in operationalizing the behaviour change. For instance, women
perceived that their busy schedules, resulting in a lack of time, prohibited them from
making behavioural changes, “For me, there is never a good time [to make changes]. I
am too busy. Every time I mark the date to change, it does not work.” This sense of never
having enough time led the women to feel stressed. Hence, they engaged in what they
considered unhealthy but necessary coping strategies, “I have tried to quit smoking. I
certainly do not smoke as much as | used to, but my busy life is stressful and causes me to
smoke.”

Another barrier identified by participants was their responsibilities to their
families, including caregiving and addressing their family’s needs. These responsibilities
took priority over their own health, as exemplified in this narrative, “I have three
children, and this leaves very little time for myself.” “The last couple of years with

teenagers has not been easy for me.” New mothers expressed similar sentiments, “7 am
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not there yet to prioritize my health post-baby, but | would like to say | would take my
health more seriously.” This perceived moral obligation to ensure that the family was
taken care of first often meant that their health was on the back burner, often for decades,
“I mean, throughout pregnancy, your is to keep your baby healthy and alive. So, I will
probably not think about it [my health] for maybe 10-15 years later in life.”

An additional personal barrier that limited women’s capacity to embrace healthier
behaviours and lifestyle changes (e.g., nutritious diet and exercise) was their work life.
This was particularly true for shift workers, “I am a shift worker. I am not eating
breakfast, snacks, lunch, or supper. So, | find it challenging to regulate an eating
schedule.” Participants in sedentary jobs with minimal opportunities for physical activity
expressed comparable feelings, “I change my diet, and it only lasts so long. Then, | go
back to my old ways and habits. I am working a job where I am sitting a day long.”
Similar sentiments were noted in the narratives of women who were employed full-time:
"I might try getting more exercise, but it is difficult to do with my lifestyle. I work full-
time. It leaves very little time for me.” The participants spoke of the additional stress of
job expectations as limiting their ability to engage in a healthy lifestyle, “My job is
stressful. I have many demands and stuff like that.”

Additionally, participants identified financial barriers, including the cost of living,
as a primary factor hindering their ability to adopt a healthy lifestyle.:

“People only have so much money to spend around, and if you have other children,

it is hard to stretch a dollar. If you do not have a spouse to support you or your

family or whatever, it is a big issue to be able to make good choices and afford

them.”
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Many women specifically referred to the high cost of food as a financial barrier, “Things
I would buy every week like eggs, milk, the basics, was $68. | cannot buy the same stuff
for under $700.” For some, purchasing healthy food was not an option, given its high cost
and their limited income. As a result, many chose the less nutritious, yet cheaper, items
that would last the longest. This, however, was noted to be more of a concern for those
living in rural regions of the province where fresh foods and vegetables were often more
expensive because of lack of availability, “Fruits, vegetables, good cuts of meat, lean
meat is all so expensive, and the junk food is cheap. A 2 litre of pop is cheaper than a 2
litre of milk.”

Participants frequently discussed the financial burden of accessing medical care to
manage their health. This barrier was formidable for those living in rural NL who had to
absorb the travelling cost to see an HCP, “I am an hour and a half out [of the city] in a
little town, so there are not many resources out here. This financial burden included the
cost of gas, accommodations, and meals associated with having to travel, “The cost to
follow up with a heart specialist right now involves a 2.5-hour drive. With fuel prices and
the high cost of staying in the city, it is difficult to manage the commute financially.”
Another participant highlighted similar concerns, “The price of gas and food to travel to
St. John’s for appointments adds up, and many would not be able to do it financially.”

The final barrier identified by participants was fragmented care. Women said they
did not receive holistic and consistent care from their HCPs. Contributing to these
feelings was the perception that the HCP was too busy to engage in meaningful
conversations about their health. This was noted as being essential to building a trusting

relationship, “It was difficult to communicate and build a rapport and have time to
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discuss stuff [my health] with them [HCPs].” The women expected that their HCP would
take the time to listen to their health concerns using a contextual and holistic lens;
however, they were surprised when this opportunity was unavailable. Many HCPs were
viewed as taking a biomedical approach to their health, focusing only on one immediate
issue: "You are there [with the HCP] to talk about one thing and one thing only. There is
no room to look at the whole picture.” The fragmented care that women received was
also linked to gender in how women’s concerns were dismissed, “My perception is that
the HCPs that I am interacting with it’s (CAD) is dismissed like it’s (the risk) is gone.
They (HCPs) say that was 30 years ago.” This was concerning given that many women
wanted more education and ongoing communication with their HCP to understand their
risk, “I would like to have more communication [with the HCP] for sure. I felt like once I
did not have GDM, there was not a whole lot of information.” There was a general sense
that if they did not advocate for themselves, they would not receive the medical
information that they felt they needed to make health decisions and plan for their future,
“[ feel that unless I bring an issue up to my HCP, it does not get mentioned.”
The women also described the inconsistency in HCPs, including education and

follow-up, as a contributing factor to the fragmentation of care,

You got residents coming through, and you have got locums coming through. There

were so many people who were part of my experience.” “Having the same follow-up

and a relationship with your HCP is important. If you have 15 different people, you

will not get anywhere like that.”
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For one woman, this was associated with increased demands on the healthcare system:
“Sometimes it is just in and out, or you get an intern, and you get a different intern every
single time.... I am sure HCPs are overrun and stressed with so many patients to see.
Reducing One’s Risk for CAD Following GDM

In response to the barriers, the women identified motivators and strategies to
lower their risk for CAD. For most participants, the awareness of their CAD risk
following GDM led them to reevaluate their risk status and motivated them to adopt
healthier lifestyle behaviours, “I think my biggest concern is that | did not even know
about it. Now that I know, | want to manage my health.”” Similar views were noted by
another participant, “When I found out that I was at risk for CAD, it made me stop and
think about what I should be doing at this point in my life for my health.”

Participants also spoke of their familial responsibility as a key motivator for
engaging in healthy behaviours. For most, this was articulated as wanting to watch and
provide support for their children and grandchildren as they matured, “I am worried
about my son. | do not want to have a heart attack and pass away in a year or two. Maybe
he would not lose his mom if I started fixing things now.” The perceived impact on the
family of not engaging in healthy lifestyle choices is captured in the following response,
“I must get the weight off. If not, I am not going to be here for my grandchildren. So that
worry is there for me.” Despite becoming aware of the link between the risk for CAD
following GDM, for some women, this meant that their family was now at risk for CAD.
As such, their concern shifted to include others. Therefore, for most, engaging in healthy
lifestyle behaviours was equated with being a role model for their children, striving to

fashion a healthy lifestyle and reducing their risk for CAD, “7 want to set a good example
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for our boys, being proactive and caring for ourselves. If heart disease is in our family,
this is my opportunity to start eating healthier and incorporate this into our routine.”

Once women knew that they were at risk for CAD, the women spoke about
consistent screening and follow-up care as a key strategy to mitigate their risk for their
future, “It concerns me that I might have something undetected. It can be silent. So, if I am
at risk, I should have it checked.” However, there was diversity in opinions of when this
follow-up should begin. For example, some felt that CAD screening and education should
be provided upon receiving a diagnosis of GDM, so that they could initiate risk reduction
strategies, “There might be things that you can do at the beginning of your pregnancy
that may decrease this [CAD development], like weight loss or watching your diet.”
However, many women believed that follow-up should occur in the postpartum period, “/
think it [follow-up] should occur after you have your baby. Others believed that
immediate surveillance for CAD was unnecessary, “I guess we should get a follow-up
within a year but maybe later in the year postpartum. It is not as immediate as in the first
3 months because that time is so crazy.” Some women felt that annual follow-up was
sufficient, “I think there should be a yearly check-up. Maybe once a year, bringing up
heart health,” while others suggested longer timeframes, “I think it would be a good idea
to get checked every so many years, like every 5 years, do a follow-up with a patient.”

Despite the variation in opinions about when screening and follow-up for CAD
should occur, all women agreed that it needed to be consistent, “There needs to be some
proper follow-up care by an HCP. ‘Oh, you had GDM. That means you are at risk for x,
v, and z.” See your levels for different things [e.g,, cholesterol levels].” For some, this

meant they had to play a more significant role in monitoring their health than expected.

224



For example, some reported that they had started to do self-surveillance for the signs and
symptoms of CAD, “I am more conscious of any discomfort that I feel.” For others,
overseeing their healthcare trajectory meant advocating for themselves versus relying on
others, “An HCP will never check this unless it is requested. No one is checking my
cholesterol. ” One solution offered by a participant to address the above concerns was
strict monitoring guidelines for women who have GDM, “Maybe there should be a
guideline to follow at a certain age to check for certain things [check for CAD].
Otherwise, | would not even know what to ask my HCP [about CAD screening].” Having
a cohesive interdisciplinary team oversee the operationalization of their care was
considered essential for implementing a patient-centred approach and reducing
fragmentation of care,

I think it is important to have all hands-on deck to be part of your care. | think

everyone [HCPs] should know about GDM as a risk for CAD and share it with us.”

“Regional centers should be set up with teams, probably nurses and nutritionists. I am

thinking off the top of my head.
Although women spoke of the need for standardized guidelines to monitor their care, they
felt they needed to consider the unique circumstances of their daily lives and the barriers
to engaging in healthy lifestyle practices, as captured in the following narrative, “I think
the education and follow-up should depend on the person. It should be more tailored to
individual’s needs.”

Participants recognized access to education as a crucial strategy for reducing their

risk of CAD. The use of diverse methods was suggested to remove any barriers to

education about their risk, such as geographic, time-related or HCP-shortage-related
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challenges to education, “I think it [education and follow-up] should be out on all
platforms [in-person, virtual, online, written materials, etc.]. If it is on all platforms, it is
more likely to get out there, and people are more likely to do things they need to do to
reduce their risk.” Participants stated that using assorted modes of knowledge
dissemination was imperative for reinforcing information about CAD and reducing the
risk of developing it, “Sometimes you do not remember everything they tell you, so if
there were some information printed, that would be helpful too.” All participants said that
any materials should clearly state and explain the connection between GDM and CAD,
and provide guidance on how to mitigate future risk,

“We need ...access to information. You could say research it online, but [the risk
for CAD post-GDM] is something you should be told. You developed GDM, so here is
what you need to do after the fact because | was just under the assumption that it has
gone away. So, you must inform patients diagnosed with GDM to ensure they follow
through and follow up on everything.”

Discussion

The findings from this study show that women diagnosed with GDM experienced
barriers to mitigating their risk for CAD. Despite this, participants identified motivators
and described strategies to increase their engagement in healthy lifestyles and behaviours.
Suggestions for overcoming these barriers and leveraging motivators and strategies to
start risk mitigation efforts are presented to improve education, screening, and clinical
care for this group/population.

Study participants spoke of personal barriers that precipitated the fragmentation of

their care. The women struggled to maintain a healthy work-life balance to operationalize
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recommended strategies (e.g., exercise and healthy diet) to reduce their risk of CAD. Like
other research, we found that women tended to overlook their own CAD symptoms and
preventive measures due to gender roles, including the expectation of balancing multiple
responsibilities of the family (Barrett-Connor, 1997 Heart and Stroke Foundation, 2018;
O’Neil, 2018; Pelletier et al., 2016). Participants took on the role of the primary caregiver
and prioritized the health of others over their own. Evidence suggests that these factors
create significant barriers to seeking medical attention and maintaining an active, healthy
lifestyle (Heart and Stroke Foundation, 2018; Jaffer et al., 2021). Noteworthy is the fact
that in this study, efforts to sustain prescribed healthy behaviours were noted to be
additional stressors. In such cases, the women engaged in adverse behaviours to reduce
their stress, such as smoking.

Strategies to address gendered social norms and facilitate the operationalization
of healthy lifestyle behaviours to reduce women’s risk for CAD include the development
of clinical practice guidelines for screening and routine follow-up (Guerra et al., 2024;
Gulati, 2023; Mosca et al., 2011; Norris et al., 2020). This is particularly significant
because the guidelines set by the Canadian Cardiovascular Society do not provide
essential information on monitoring sex-specific recommendations for preventing,
diagnosing, and treating CAD in women (DeFilippis et al., 2021; Guerra et al., 2024;
Norris et al., 2024; Parry et al., 2022). This is concerning as women lack guideline-based
cardiovascular care, such as statins for preventing primary and secondary CAD,
compared to men (Norris et al., 2024; Wenger et al., 2022). Adding to this, results from a
meta-analysis by Collela et al. (2025) found that women are 32% less likely (OR 0.68,

95% CI: 0.62-0.74) to be referred to cardiac rehab compared to men.
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These clinical practice guidelines must clearly delineate a pathway for sex-
specific care and be developed by interdisciplinary team members. These guidelines need
to include management of the unique risk factors (e.g., GDM, preeclampsia, etc.) that
increase women’s risk for CAD and the barriers that prevent women from engaging in
risk mitigation strategies (e.g., healthy eating, exercise, etc.) (Garcia et al., 2016; Gulati,
2023; Mosca et al., 2011; Mulvagh et al., 2024; Norris et al., 2020; Norris et al., 2024).
Guidelines must also recommend that all women diagnosed with GDM receive a similar
care pathway, regardless of geography or access to resources. They must also integrate
the concerns of women at risk for developing CAD to reduce fragmentation in their care.
For example, any proposed guidelines must identify consistent screening, surveillance,
lifestyle interventions, and follow-up (Norris et al., 2020; Norris et al., 2024; Saeed et al.,
2017).

Additionally, women must receive ongoing education about their risk for CAD
and preventive strategies upon diagnosis of GDM. We found that even when women were
aware of their CAD risk following GDM, they incorrectly assumed that their family
members were also at risk for CAD, despite it being a pregnancy-related risk factor that
specifically contributed to their own risk. Instead, they started planning role-modelling
actions (e.g., engaging in fitness and healthy eating) to get their families involved in risk
mitigation. This indicates that women with non-traditional risk factors for CAD after
GDM do not accurately understand their risk and its implications for the health of others
and underscores the importance of proper education and effective risk mitigation
strategies for women. To ensure that all women are receiving the appropriate education, it

is critical that HCPs have mandatory education related to the management of GDM and

228



coinciding health risks in their undergraduate curricula (Adreak et al., 2024; Anderson et
al., 2021; Norris et al., 2024; Thande et al., 2019). Unfortunately, such programming is
limited in Canada and needed in medicine, nursing, and other health-related entry-to-
practice curricula (Adreak et al., 2021; Adreak et al., 2024). However, the Canadian
Women’s Heart Health Alliance is working to address this need by raising awareness
about the importance of incorporating sex-specific components into accredited curricula
across the country (Adreak et al., 2021; Adreak et al., 2024; Norris et al., 2020). The
curriculum for upcoming HCPs must include the necessary information on sex and gender
cardiovascular health with evaluation components and how to communicate CAD risk to
patients (Adreak et al., 2023; Parvand et al., 2023).

In alignment with education, communication of the risk for CAD to women is
crucial, as the women in our study stated that failure to engage them in meaningful
conversations about their risk for CAD and preventive strategies contributed to the
fragmentation of their care. Women perceived that HCPs did not have the time to fully
discuss their concerns, and often, discussions were limited to one health concern. Other
studies have also shown that women at risk for developing CAD feel their health concerns
are dismissed (Jenkinson et al., 2025; Johnson et al., 2021). HCPs must be prepared to
support women as they try to operationalize the suggested CAD preventive strategies
(Adreak et al., 2021; Adreak et al., 2023). Furthermore, knowing that one’s risk
perception and coinciding preventive strategies are not solely based on objective
knowledge but are also shaped by personal experiences and interactions (Ferrer et al.,
2015; Krimsky & Golding, 1992; Lupton, 1999; Manuel, 2015), it is critical that HCPs

take a patient-centered approach to their care, and ensure that women are given the time

229



to discuss their health. Nursing is a relational practice, well positioned to lead in
navigating this cohort's healthcare trajectory (Freeley et al., 2022; Hayman et al., 2015).
We recommend that nurses use health literacy strategies to educate women from the
moment they are diagnosed with GDM about the importance of prioritizing their health
needs and engaging in strategies to reduce their CAD risk. These tools include pamphlets,
videos, online information pages, and both in-person and virtual information sessions.
Building on the previous recommendations, women’s limited ability to implement
healthy behaviours highlights the need for more interdisciplinary women’s heart health
centers. Currently, these centers are unavailable in NL; however, they have proven
beneficial in enhancing risk mitigation strategies for CAD in women, offering specialized
testing and treatment for women with CAD (Lundberg et al., 2018; Parvand et al., 2023).
An interdisciplinary approach can facilitate shared decision-making among all team
members and patients. Providing an integrated, comprehensive plan to improve health
outcomes can enhance communication and access to holistic assessments and treatment
plans (Batchelor et al., 2023; Jennings et al., 2017; Lee et al., 2023; Sokos et al., 2023).
Nurse navigator roles have been found to be effective when combined with
interdisciplinary team members in improving early detection and preventing CAD. Nurse
navigators can lead these interdisciplinary centers by coordinating patient education and
care among the disciplines and advocating for patients’ needs (Bryne et al., 2020;
McMurray et al., 2017). Nurses can also play additional roles in risk reduction and
screening for CAD through promoting risk-reduction strategies such as nutrition, physical
activity, and smoking cessation (Bruneau et al., 2024; Buigues et al., 2022; Hayman et al.,

2015; Mattiolo & Gallina, 2023; Qiu, 2024; Su & Yu, 2021).
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A key component of the women-specific cardiac health centers would be sex-
specific cardiac rehabilitation programs aiming to reduce fragmentation of care and
improve referral rates for individuals at risk of or living with CAD (Canadian Women’s
Heart Health Center, 2024; Mulvagh et al., 2024). Sex-specific cardiac rehabilitation is
desirable, as women and men differ in functional capacity and nutritional needs
(Bouakkar et al., 2024; Smith et al., 2022). These programs help raise awareness of
cardiac risk factors, improve quality of life, and lower mortality rates through offering
expert advice, support, coaching, and strategies for managing cardiac risks (Bellmann et
al., 2020; Canadian Women’s Heart Health Center, 2024; Mulvagh et al., 2024; Craciun
et al., 2023; Heindl et al., 2022). Automatic referral mechanisms should be in place to
increase referral rates (Grace et al., 2021).

In conjunction with automatic referrals, a hybrid rehabilitation program that
incorporates both in-centre and at-home therapy, while considering sex and gender, is
recommended to ensure access for all women, regardless of their circumstances.
However, to achieve this recommendation, more cardiac rehabilitation programs are
urgently needed in Canada (Canadian Women’s Heart Health Center, 2024; Tran et al.,
2018), which currently has half as many per capita as the United States (Grace et al.,
2021). While there are 170 cardiac rehabilitation programs nationwide, an estimated
200,000 additional rehabilitation spaces are necessary to manage CAD (Tran et al., 2018).
Newfoundland and Labrador have 11 cardiac rehabilitation programs across the province
but lack sex-specific cardiac rehabilitation centers, accentuating the need for improved

services.
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Financial barriers contributed to women's inability to operationalize behaviour
changes that could mitigate CAD and resulted in the fragmentation of care. Financial
barriers are well documented in the cardiovascular literature as factors that limit access to
health care, hinder behaviour changes, delay care, and contribute to adverse clinical
outcomes such as hospitalizations and higher mortality rates (Bernard et al., 2019;
Campbell et al., 2017; Kris-Etherton et al., 2020; Parikh et al., 2013). We discuss two
financial barriers: accessing healthcare services and the affordability of healthy food, both
of which are crucial for reducing CAD risk. Access to healthcare services has been
identified in the literature as a financial barrier for patients, particularly those in rural
areas (Coombs et al., 2022; Douthit et al., 2015; Syed et al., 2014). This was also true for
participants living in rural areas in our study. The participants described the cost of gas,
accommodations, and meals associated with travelling to access healthcare services as a
financial burden. We recommend enabling virtual access to specialists for individuals at
risk of CAD and securing government funding for those who need to travel for in-person
appointments. Additionally, nurse practitioners are available throughout the province of
NL. They can assist in the primary and secondary prevention of CAD through screening
and follow-up care in collaboration with other primary HCPs (Bruneau et al., 2024).

To address financial barriers related to healthy eating, government funding should
be available to support nutrition initiatives, whether direct or indirect, to all patients at
risk for CAD. This would ensure equitable access for women and help mitigate financial
challenges in rural areas, where fresh produce is often scarce and expensive. No such
initiative exists in the province (Government of NL, 2024). A healthy diet is a key aspect

of “Life’s Essential 8”, the eight most crucial lifestyle factors for reducing cardiovascular
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risk (Bucciarelli et al., 2023; Lloyd-Jones et al., 2022; Sun et al., 2023). Poor nutrition
contributes to obesity (Garcia et al., 2016), increasing the relative risk of developing CAD
by 64% in women, compared to 46% in men (Flegal et al., 2012; Garcia et al., 2016).
This is of relevance because women exhibit higher obesity rates than men. Eating
healthily, such as choosing fruits, vegetables, and lean meats, is associated with lower
CAD rates (Heart and Stroke Foundation of Canada, 2025; Micha et al., 2017; Shan et al.,
2020). Given these facts, addressing financial barriers to healthy eating must be a priority
for CAD prevention in women after GDM. Subsidies to lower food costs, along with
resources and support for affordable, heart-healthy eating, would significantly aid in
tackling this challenge. These resources should consider education on meal preparation,
waste reduction, and budget-friendly shopping to support women across all income levels
(Jaffer et al., 2021; Mulvagh et al., 2021; Norris et al., 2024).
Trustworthiness and Limitations

Researchers employing GT adhere to four criteria, fit, relevance, work, and
modifiability, to establish the study's trustworthiness (Glaser & Strauss, 1967; Lomberg
& Kirkevold, 2003). The fit criterion is attained when the developed categories are
derived from the data, not preconceived notions informed by the researcher's prior
knowledge (Glaser & Strauss, 1967; Lomberg & Kirkevold, 2003). It is essential for the
theory to align with the phenomenon of interest and, in doing so, consider the diverse
subjective experiences of the participants (Glaser & Strauss, 1967, p.238). To achieve this
alignment, a post-positivist lens was employed to uphold objectivity throughout the
research process while remaining receptive to the cohort's subjective reality. Upon

reflection on the narratives provided by the participants, it became evident that the core
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category “perceiving risk" was congruent with the data and significantly influenced the
psychosocial process. Theoretical sensitivity was exercised by revisiting the literature to
identify crucial data elements. At the same time, precautions against bias were
implemented through strategies such as theoretical memoing and diagram formation.
Additionally, to ensure that we captured the participants’ experiences as it was lived, we
provided interpretive summaries to the women. These methodologies were employed to
ensure that the findings accurately reflected the participants' realities, rather than being
reflective of the researchers’ beliefs and interpretations (Glaser, 1992; Glaser, 1978).

Relevance is met when the substantive theory emphasizes the fundamental
concern embedded within participants’ narratives (Glaser & Strauss, 1967; Holton, 2008;
Lomberg & Kirkevold, 2003). In other words, it involves letting the core category and
substantive theory emerge naturally, without preconceived notions or theories about the
phenomenon. To attain relevance, we employed theoretical sampling, memoing, and the
constant comparative method.

Glaser (1978) asserts, “Work is achieved if the study explains what happened”
(p.4). This was attained by attentively listening to the narratives of participants. We posed
questions to depict the breadth and depth of their experiences. To ensure the
trustworthiness of the theory, we focused on the conditions that highlighted the diversity
and variation among participants, with the data from each participant undergoing
continuous comparison with that of others (Glaser, 1978). Drawing from the findings, we
subsequently formulated recommendations to tackle the issues surrounding women’s risk

perception of CAD after GDM, based on their understanding, management, and
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experiences related to this risk. The recommendations for this theoretical construct were
detailed in the discussion.

Finally, modifiability refers to the fluid nature of the theory (Glaser, 1978; Glaser
& Strauss, 1967). If new patterns or themes emerge, the existing theory can be adapted to
incorporate them. This ensures that the theory continues to reflect the lived reality of
participants. This includes recognizing the constantly evolving relevance and variations in
factors contributing to the phenomenon (Lomberg & Kirkevold, 2003). We employed
theoretical sensitivity and remained receptive to new ideas and the diverse feedback from
our participants, using open-ended questions (Glaser, 1978). We acknowledged that the
experiences of women in this study may not be universal among all those with GDM, as
they face unique experiences and future challenges. Therefore, we used symbolic
interactionism and pragmatism as interpretive lenses for the study.

As like most research, this study did have some limitations. The data obtained for
this study were based on a single sample of NL women who had had GDM. There was
only one participant who went on to develop CAD after having had GDM. Moreover,
despite multiple attempts to enhance recruitment, the majority of participants in the study
were from urban rather than rural areas. Therefore, the findings may not be generalizable
to rural NL or other regions of Canada and the Western world. More research is
warranted on populations who have experienced being diagnosed with GDM and are at
risk for or have developed CAD.

Conclusions
This study provides important insights into the barriers women face in making

behavioural and lifestyle changes to mitigate CAD risk and the motivators and strategies
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that enable them to monitor their health while continuing with their daily lives. The paper
offers suggestions for overcoming these barriers and leveraging motivators and strategies.

Strategies to address gendered social norms and facilitate the operationalization of
healthy lifestyle behaviours are discussed. This includes the development of clinical
practice guidelines for screening and follow-up for women with pregnancy-related non-
traditional risk factors, aimed at providing essential information on monitoring sex-
specific recommendations, preventing diagnoses, and treating CAD in women. These
guidelines should be developed by interdisciplinary teams, integrating the concerns of
women at risk and creating a pathway for consistent care for this cohort.

The paper also highlights the importance of incorporating education on
pregnancy-related non-traditional risk factors, such as GDM, into the curriculum for
future HCPs. This is necessary to enhance the knowledge of HCPs, enabling them to
provide appropriate care and communicate risks to women. Risk communication can also
be improved through health literacy strategies. The study's findings further emphasize the
need for more interdisciplinary women's health centres that incorporate sex-specific
cardiac rehabilitation. A nurse navigator could lead these centres and include members of
interdisciplinary teams who collaborate to educate and offer strategies for CAD risk
prevention in women. Lastly, financial barriers should be addressed for this cohort by
providing subsidies for both healthcare travel and access to healthy foods.

Disclosures
The authors acknowledge that no potential conflicts of interest are associated with

this study.

236



Acknowledgements
| would like to acknowledge the time and commitment of my PhD committee,
consisting of Dr. April Pike, Dr. Donna Moralejo, Dr. Kimberly Jarvis, and Dr. Martha
Mackay.
Funding
Funding for this study was through the Memorial University of Newfoundland’s
Scholarships and Education Exchanges for Development (SEED) fund and the Atlantic

Region Canadian Association of Schools of Nursing fund.

237



References

Adreak, N., Mackay, M. H., Pike, A., O’Neill, C., Sterling, E., Randhawa, V., Comber,
L., Thompson, K., Srivaratharajah, K., Paquin, A., Abramson, B. L., & Mullen,
K.-A. (2024). Integration of women’s cardiovascular health content into
healthcare provider education: Results of a rapid review and national survey. CJC
Open, 6(2, Part B), 463—-472. https://doi.org/10.1016/j.cjco.2023.11.001

Adreak, N., Srivaratharajah, K., Mullen, K. A, Pike, A., Mackay, M. H., Comber, L., &
Abramson, B. L. (2021). Incorporating a women's cardiovascular health
curriculum into medical education. CJC open, 3.
https://doi.org/10.1016/j.cjco.2021.09.020

Alyasin, N., Teate, A., & Strickland, K. (2021). The experience of women following first
acute coronary syndrome: An integrative literature review. Journal of Advanced
Nursing, 77(5), 2228-2247. https://doi.org/10.1111/jan.14677

Andraweera, P. H., Lassi, Z. S., Pathirana, M. M., Plummer, M. D., Dekker, G. A.,
Roberts, C. T., & Arstall, M. A. (2022). Pregnancy complications and
cardiovascular disease risk perception: A qualitative study. Plos One, 17(7).
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0271722&utm_s
ource=miragenews&utm_medium=miragenews&utm_campaign=news

Arora, S., Stouffer, G. A., Kucharska-Newton, A. M., Qamar, A., Vaduganathan, M.,
Pandey, A., Porterfield, D., Blankstein, R., Rosamond, W. D., Bhatt, D. L., &
Caughey, M. C. (2019). Twenty-year trends and sex differences in young adults
hospitalized with acute myocardial infarction. Circulation, 139(8), 1047-1056.

https://doi.org/10.1161/CIRCULATIONAHA.118.037137

238



Batchelor, W. B., Anwaruddin, S., Wang, D. D., Perpetua, E. M., Krishnaswami, A.,
Velagapudi, P., Wyman, J. F., Fullerton, D., Keegan, P., Phillips, A., Ross, L.,
Maini, B., Bernacki, G., Panjrath, G. S., Lee, J., Geske, J. B., Welt, F., Thakker, P.
D., Deswal, A., Park, K., ... & Holmes, D. (2023). The multidisciplinary heart
team in cardiovascular medicine: Current role and future challenges. JACC, 2(1).
https://doi.org/10.1016/j.jacadv.2022.100160

Bairey Merz, C. N., Andersen, H., Sprague, E., Burns, A., Keida, M., Walsh, M. N.,
Greenberger, P., Campbell, S., Pollin, 1., McCullough, C., Brown, N., Jenkins, M.,
Redberg, R., Johnson, P., & Robinson, B. (2017). Knowledge, attitudes, and
beliefs regarding cardiovascular disease in women. Journal of the American
College of Cardiology, 70(2), 123-132. https://doi.org/10.1016/j.jacc.2017.05.024

Barrett- Connor, E. (1997). Sex differences in coronary artery disease. Why are women
so superior? The 1995 Ancel Keys Lecture. Circulation, 95(1), 252-264.

Bellmann, B., Lin, T., Greissinger, K., Rottner, L., Rillig, A., & Zimmerling, S. (2020).
The beneficial effects of cardiac rehabilitation. Cardiology and therapy, 9(1), 35—
44, https://doi.org/10.1007/s40119-020-00164-9

Bernard, D., & Fang, Z. (2019). Financial burdens and barriers to care among nonelderly
adults with heart disease: 2010-2015. Journal of the American Heart
Association, 8(24). https://doi.org/10.1161/JAHA.118.008831

Berry, T. R., Stearns, J. A., Courneya, K. S., McGannon, K. R., Norris, C. M., Rodgers,
W. M., & Spence, J. C. (2016). Women’s perceptions of heart disease and breast
cancer and the association with media representations of the diseases. Journal of

Public Health (Oxford, England), 38(4). https://doi.org/10.1093/pubmed/fdv177

239



Beussink-Nelson, L., Baldridge, A. S., Hibler, E., Bello, N. A., Epps, K., Cameron, K. A,
Lloyd-Jones, D. M., Gooding, H. C., Catov, J. M., & Rich-Edwards, J. W. (2022).
Knowledge and perception of cardiovascular disease risk in women of
reproductive age. American Journal of Preventive Cardiology, 11, 100364.
https://www.sciencedirect.com/science/article/pii/S2666667722000484

Botly, L. C., Lindsay, M. P., Mulvagh, S. L., Hill, M. D., Goia, C., Martin-Rhee, M.,
Casaubon, L. K., & Yip, C. Y. (2020). Recent trends in hospitalizations for
cardiovascular disease, stroke, and vascular cognitive impairment in Canada.
Canadian Journal of Cardiology, 36(7), 1081-1090.
https://www.sciencedirect.com/science/article/pii/S0828282X20302609

Bouakkar, J., Pereira, T. J., Johnston, H., Pakosh, M., Drake, J. D. M., & Edgell, H.
(2024). Sex differences in the physiological responses to cardiac rehabilitation: a
systematic review. BMC, 16(1), 74. https://doi.org/10.1186/s13102-024-00867-9

Bruneau, J., Moralejo, D. & Parsons, K. (2024). Evaluating the effectiveness of the
cardiovascular assessment screening program with nurse practitioners and
patients: results of a cluster randomised controlled trial. BMC, 25, 185
https://doi.org/10.1186/s12875-024-02432-2

Buigues, C., Trapero, I., Velasco, J. A., Salvador-Sanz, A., Jennings, C., Wood, D., &
Queralt, A. (2022). Nurse-led and interdisciplinary secondary cardiovascular
prevention programmes. Endocrine, metabolic & immune disorders drug

targets, 22(13), 1319-1329.

240



Byrne, A. L., Baldwin, A., & Harvey, C. (2020). Whose centre is it anyway? Defining
person-centred care in nursing: An integrative review. PloS one, 15(3).
https://doi.org/10.1371/journal.pone.0229923

Campbell, D. J., Manns, B. J., Weaver, R. G., Hemmelgarn, B. R., King-Shier, K. M., &
Sanmartin, C. (2017). Financial barriers and adverse clinical outcomes among
patients with cardiovascular-related chronic diseases: a cohort study. BMC
medicine, 15(1), 33. https://doi.org/10.1186/s12916-017-0788-6

Canadian Women’s Heart Health Center. (2024). Canadian women’s cardiovascular
rehabilitation heart hub. https://cwhhc.ottawaheart.ca/national-alliance/projects-
and-initiatives/womens-cardiac-rehab-heart-hub

Chen, A, Tan, B., Du, R., Chong, Y. S., Zhang, C., Koh, A. S., & Li, L.-J. (2024).
Gestational diabetes mellitus and development of intergenerational overall and
subtypes of cardiovascular diseases: A systematic review and meta-analysis.
Cardiovascular Diabetology, 23, 320. https://doi.org/10.1186/s12933-024-02416-
7

Colella, T. J. F., Gravely, S., Marzolini, S., Grace, S. L., Francis, J. A., Oh, P., & Scott, L.
B. (2015). Sex bias in referral of women to outpatient cardiac rehabilitation? A
meta-analysis. European Journal of Preventive Cardiology, 22(4), 423-441

Colella, T. J., Hardy, M., Hart, D., Price, J. A., Sarfi, H., Mullen, K.-A., Mulvagh, S., &
Norris, C. M. (2021). The Canadian Women’s Heart Health Alliance atlas on the
epidemiology, diagnosis, and management of cardiovascular disease in women—
chapter 3: Patient perspectives. CJC Open, 3(3), 229-235.

https://www.sciencedirect.com/science/article/pii/S2589790X20302092

241



Coombs, N. C., Campbell, D. G., & Caringi, J. (2022). A qualitative study of rural
healthcare providers' views of social, cultural, and programmatic barriers to
healthcare access. BMC, 22(1), 438. https://doi.org/10.1186/s12913-022-07829-2

Craciun, L. M., Buleu, F., Pah, A. M., Badalica-Petrescu, M., Bodea, O., Man, D. E.,
Cosor, O. C., lurciuc, S., Dragan, S., & Rada, M. (2023). The Benefits of a
comprehensive cardiac rehabilitation program for patients with acute coronary
syndrome: A follow-up study. Journal of personalized medicine, 13(10), 1516.

Dake, K., Wildavsky, A. (1991). Individual differences in risk perception and risk-taking

preferences. Springer, Boston, MA. https://doi.org/10.1007/978-1-4899-2370-7_2

Davison, C., Smith, G. D., & Frankel, S. (1991). Lay epidemiology and the prevention
paradox: the implications of coronary candidacy for health education. Sociology of
Health and Illness, 13(1), 1-19. https://doi.org/10.1111/j.1467-

9566.1991.th00085.x

DeFilippis, E. M., & Van Spall, H. G. C. (2021). It is time for sex-specific guidelines for
cardiovascular disease? JACC, 78(2), 189-192.

Diabetes Canada. (2024). Diabetes and pregnancy. Retrieved from
https://guidelines.diabetes.ca/cpg/chapter36.

Douglas, M., & Wildavsky, A. B. (1982). Risk and Culture. Berkeley, CA: University of
California Press.

Douthit, N., Kiv, S., Dwolatzky, T., & Biswas, S. (2015). Exposing some important
barriers to health care access in the rural USA. Public health, 129(6), 611-620.

https://doi.org/10.1016/j.puhe.2015.04.001

242


https://doi.org/10.1111/j.1467-9566.1991.tb00085.x
https://doi.org/10.1111/j.1467-9566.1991.tb00085.x
https://guidelines.diabetes.ca/cpg/chapter36

Ferrer, R., & Klein, W. M. (2015). Risk perceptions and health behavior. Current
Opinion in Psychology, 5, 85-89. https://doi.org/10.1016/j.copsyc.2015.03.012

Foxwell, R., Morley, C., & Frizelle, D. (2013). IlIness perceptions, mood and quality of
life: A systematic review of coronary heart disease patients. Journal of
Psychosomatic Research, 75(3), 211-222.
https://www.sciencedirect.com/science/article/pii/S0022399913001931

Freeley, S., Broughan, J., McCombe, G., Casey, M., Fitzpatrick, P., Frawley, T.,
Morrisey, J., Treanor, J. T., Collins, T., & Cullen, W. (2022). Promoting nurse-led
behaviour change interventions to prevent cardiovascular disease in disadvantaged
communities: A scoping review. Health & social care in the community, 30(6),
2071-2095. https://doi.org/10.1111/hsc.13867

Fu, J., & Retnakaran, R. (2022). The life course perspective of gestational diabetes: An
opportunity for the prevention of diabetes and heart disease in women. E Clinical
Medicine, 45, 101294. https://doi.org/10.1016/j.eclinm.2022.101294

Garcia, M., Mulvagh, S. L., Bairey Merz, C. N., Buring, J. E., & Manson, J. E. (2016).
Cardiovascular disease in women: Clinical perspectives. Circulation Research,
118(8), 1273-1293. https://doi.org/10.1161/CIRCRESAHA.116.307547

Glaser, B. G. (1978). Theoretical sensitivity. Mill valley. CA: sociology press.

Glaser, B. G., & Strauss, A. L. (1967). The Discovery of Grounded Theory: Strategies for
Qualitative Research. Aldine.

Gooding, H. C., Brown, C. A., Revette, A. C., Vaccarino, V., Liu, J., Patterson, S.,

Stamoulis, C., & de Ferranti, S. D. (2021). Young women’s perceptions of heart

243



disease risk. Journal of Adolescent Health, 67(5), 708—713.
https://www.sciencedirect.com/science/article/pii/S1054139X20302299

Government of Newfoundland and Labrador. (2024). Healthy Eating.
https://www.gov.nl.ca/hcs/healthyliving/healthyeating/

Grace, S. L., Kotseva, K., & Whooley, M. A. (2021). Cardiac Rehabilitation: Under-
Utilized Globally. Current cardiology reports, 23(9), 118.
https://doi.org/10.1007/s11886-021-01543-x

Green, J. B. (2021). Cardiovascular consequences of gestational diabetes. Circulation,
143(10), 988-990. https://doi.org/10.1161/CIRCULATIONAHA.120.052995

Guerra, P. G., Simpson, C. S., Silversides, C., Steinberg, C., & Wood, D. A. (2024).
Canadian cardiovascular society 2023. Canadian Journal of Cardiology, 40(4),
500-523.

Gulati, M. (2023). Saving women’s hearts: Improving outcomes with prevention and
policy. American Journal of Preventive Cardiology, 14.
doi:10.1016/j.ajpc.2023.100504

Hayman, L, Berra, K, Fletcher, B. (2015). The role of nurses in promoting cardiovascular
health worldwide: The global cardiovascular nursing leadership forum. JACC,
66(7) 864-866.https://doi.org/10.1016/j.jacc.2015.06.1319

Health Accord NL. (2022). Our Province. Our Health. Our future. A10-Year Health

Transformation: The Report. https://www.healthaccordnl.ca/the-evidence/

Heart and Stroke Foundation of Canada. (2018). Ms. Understood: Women'’s hearts are

victims of a system that is ill-equipped to diagnose, treat, and support them.

244


https://doi.org/10.1016/j.jacc.2015.06.1319

Retrieved from https://www.heartandstroke.ca/-/media/pdf-files/canada/2018-

heart-month/hs_2018-heart-report_en.ashx

Heart and Stroke Foundation. (2024). Coronary artery disease. Retrieved from
https://www.heartandstroke.ca/heart-disease/conditions/coronary-artery-
disease#:~:text=Coronary%?20artery%20disease%20(CAD)%20is, like%20water%

20through%20a%?20hose.

Heart and Stroke Foundation of Canada. (2025). Healthy Eating.

https://www.heartandstroke.ca/healthy-living/healthy-eating

Heindl, B., Ramirez, L., Joseph, L., Clarkson, S., Thomas, R., & Bittner, V. (2022).
Hybrid cardiac rehabilitation - The state of the science and the way
forward. Progress in Cardiovascular Diseases, 70, 175-182.

https://doi.org/10.1016/j.pcad.2021.12.004

Izadnegahdar, M., Singer, J., Lee, M. K., Gao, M., Thompson, C. R., Kopec, J., &
Humphries, K. H. (2014). Do younger women fare worse? Sex differences in
acute myocardial infarction hospitalization and early mortality rates over ten
years. Journal of Women’s Health, 23(1), 10-17.

https://doi.org/10.1089/jwh.2013.4507

Jaffer, S., Foulds, H. J., Parry, M., Gonsalves, C. A., Pacheco, C., Clavel, M.-A., Mullen,
K. A, Yip, C. Y., Mulvagh, S. L., & Norris, C. M. (2021). The Canadian

women’s heart health alliance ATLAS on the epidemiology, diagnosis, and

245



management of cardiovascular disease in women—chapter 2: Scope of the
problem. CJC Open, 3(1), 1-11.
https://www.sciencedirect.com/science/article/pii/S2589790X20301682

Jenkinson, B., Charlton, V., Hardiman, L., Limmer, A., McKenzie, M., Ura, A.-L.,
Bonner, C., Lawler, S., Middleton, P., Mishra, G., & Doust, J. (2025). Women’s
health and healthcare experiences in the years after gestational diabetes or
hypertensive disorders of pregnancy. BMC, 25(1),
158. https://doi.org/10.1186/s12884-025-07296-7

Johnson, H. M., Gorre, C. E., Friedrich-Karnik, A., & Gulati, M. (2021). Addressing the
bias in cardiovascular care: Missed and delayed diagnosis of cardiovascular
disease in women. American journal of preventive cardiology, 8.
https://doi.org/10.1016/j.ajpc.2021.100299

Khan, M. A., Hashim, M. J., Mustafa, H., Baniyas, M. Y., Al Suwaidi, S. K. B. M.,
AlKatheeri, R., Alblooshi, F. M. K., Almatrooshi, M. E. A. H., Alzaabi, M. E. H,,
& Al Darmaki, R. S. (2020). Global epidemiology of ischemic heart disease:
Results from the global burden of disease study. Cureus, 12(7).
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7384703/

Kramer, C. K., Campbell, S., & Retnakaran, R. (2019). Gestational diabetes and the risk

of cardiovascular disease in women: A systematic review and meta-analysis.

Diabetologia, 62(6), 905-914. https://doi.org/10.1007/s00125-019-4840-2

Krimsky, S., & Golding, D. (1992). Social Theories of Risk. Praeger.

246


https://doi.org/10.1007/s00125-019-4840-2

Kris-Etherton, P. M., Petersen, K. S., Velarde, G., Barnard, N. D., Miller, M., Ros, E.,
O'Keefe, J. H., Williams, K., Sr, Horn, L. V., Na, M., Shay, C., Douglass, P.,
Katz, D. L., & Freeman, A. M. (2020). Barriers, opportunities, and challenges in
addressing disparities in diet-related cardiovascular disease in the United
States. Journal of the American Heart Association, 9(7).

https://doi.org/10.1161/JAHA.119.014433

Lee, K. W., Ching, S. M., Ramachandran, V., Yee, A., Hoo, F. K., Chia, Y. C., Wan
Sulaiman, W. A., Suppiah, S., Mohamed, M. H., & Veettil, S. K. (2018).
Prevalence and risk factors of gestational diabetes mellitus in Asia: A systematic
review and meta-analysis. BMC, 18(1), 494. https://doi.org/10.1186/s12884-018-
2131-4

Lomborg, K., & Kirkevold, M. (2003). Truth and validity in grounded theory -- a
reconsidered realist interpretation of the criteria: fit, work, relevance and
modifiability. Nursing Philosophy : an International Journal for Healthcare
Professionals, 4(3), 189-200. https://doi.org/10.1046/j.1466-769x.2003.00139.x

Lopez, A. D., & Adair, T. (2019). Is the long-term decline in cardiovascular disease
mortality in high-income countries over? Evidence from national vital statistics.
International Journal of Epidemiology, 1(48), 1815-1823. doi:
10.1093/ije/dyz143

Lundberg, G. P., Mehta, L. S., Sanghani, R. M., Patel, H. N., Aggarwal, N. R., Aggarwal,
N. T., Braun, L. T., Lewis, S. J., Mieres, J. H., Wood, M. J., Harrington, R. A., &

Volgman, A. S. (2018). Heart centers for women: Historical perspective on

247



formation and future strategies to reduce cardiovascular
disease. Circulation, 138(11), 1155-1165.

Lupton, D. (Ed.). (1999). Risk and sociocultural theory: New directions and
perspectives. Cambridge University

Press. https://doi.org/10.1017/CB0O9780511520778

Lumivero. (2023). NVivo (Version 14). Lumivero. https://www.lumivero.com/

Manuel A, Brunger F. (2015). Awakening to a new meaning of being at-risk for
arrhythmogenic right ventricular cardiomyopathy: a grounded theory study. J

Community Genetics, 6(2):167-75. doi: 10.1007/s12687-015-0212-X.

Mattina, G. F., Van Lieshout, R. J., & Steiner, M. (2019). Inflammation, depression and
cardiovascular disease in women: The role of the immune system across critical
reproductive events. Therapeutic Advances in Cardiovascular Disease, 13,
175394471985195. https://doi.org/10.1177/1753944719851950

Mattioli, A.V., Gallina, S. (2023). Early cardiovascular prevention: the crucial role of
nurse-led intervention. BMC Nurs 22, 347 https://doi.org/10.1186/s12912-023-
01511-6

McDonnell, L. A., Pipe, A. L., Westcott, C., Perron, S., Younger-Lewis, D., Elias, N.,
Nooyen, J., & Reid, R. D. (2014). Perceived vs actual knowledge and risk of heart
disease in women: Findings from a Canadian survey on heart health awareness,
attitudes, and lifestyle. Canadian Journal of Cardiology, 30(7), 827-834.

https://www.sciencedirect.com/science/article/pii/S0828282X14003419

248



McDonnell, L. A., Turek, M., Coutinho, T., Nerenberg, K., De Margerie, M., Perron, S.,
Reid, R. D., & Pipe, A. L. (2018). Women’s heart health: Knowledge, beliefs, and
practices of Canadian physicians. Journal of Women'’s Health, 27(1), 72-82.
https://doi.org/10.1089/jwh.2016.6240

McMurray, A., & Cooper, H. (2017). The nurse navigator: An evolving model of care.
Collegian, 24(2), 205-212.

Mehta, L. S., Beckie, T. M., DeVon, H. A., Grines, C. L., Krumholz, H. M., Johnson, M.
N., Lindley, K. J., Vaccarino, V., Wang, T. Y., Watson, K. E., & Wenger, N. K.
(2016). Acute myocardial infarction in women: A scientific statement from the
American Heart Association. Circulation, 133(9), 916-947.
https://doi.org/10.1161/CIR.0000000000000351

Micha, R., Pefialvo, J. L., Cudhea, F., Imamura, F., Rehm, C. D., & Mozaffarian, D.
(2017). Association between dietary factors and mortality from heart disease,
stroke, and type 2 diabetes in the United States. JAMA, 317(9), 912-924.
https://doi.org/10.1001/jama.2017.0947

Minhas, A. S., Countouris, M., Ndumele, C. E., Selvin, E., Vaught, A. J., Gandley, R.,
Hays, A. G., Ouyang, P., Villanueva, F. S., Bennett, W. L., Michos, E. D., &
Catov, J. M. (2024). Association of gestational diabetes with subclinical
cardiovascular disease. JACC: Advances, 3(8), 101111.

https://doi.org/10.1016/j.jacadv.2024.101111

Mosca, L., Appel, L. J., Benjamin, E. J., Berra, K., Chandra-Strobos, N., Fabunmi, R. P.,

Grady, D., Haan, C. K., Hayes, S. N., Judeelson, D. R., Keenan, N. L., McBride,

249



P., Oparil, S., Ouyang, P., Zo, M. C., Mendelsohn, M. E., Pasternsk, R. C....&
Williams, C. L. (2004). Evidence-based guidelines for cardiovascular disease
prevention in women. American Heart Association scientific statement.
Atherosclerosis, Thrombosis, and Vascular Biology, 24(3).

https://doi.org/10.1161/01.atv.0000114834.85476.81

Mulvagh, S. L., Colella, T. J. F., Gulati, M., Crosier, R., Allana, S., Randhawa, V. K.,
Bruneau, J., Pacheco, C., Jaffer, S., Cotie, L., Mensour, E., Clavel, M.-A., Hill, B.,
Kirkham, A. A., Foulds, H., Liblik, K., Van Damme, A., Grace, S. L., Bouchard,
K., ... & Norris, C. M. (2024). The Canadian Women’s Heart Health Alliance
ATLAS on the epidemiology, diagnosis, and management of cardiovascular
disease in women — Chapter 9: Summary of current status, challenges,
opportunities, and recommendations. CJC Open, 6(2), 258-278.
https://doi.org/10.1016/j.cjco.2023.12.001

Nielsen, K. K., Kapur, A., Damm, P., De Courten, M., & Bygbjerg, I. C. (2014). From
screening to postpartum follow-up — the determinants and barriers for gestational
diabetes mellitus services, a systematic review. BMC, 14(1), 41.
https://doi.org/10.1186/1471-2393-14-41

Norris, C. M., Mullen, K.-A., Foulds, H. J., Jaffer, S., Nerenberg, K., Gulati, M., Parast,
N., Tegg, N., Gonsalves, C. A., & Grewal, J. (2024). The Canadian Women’s
Heart Health Alliance ATLAS on the epidemiology, diagnosis, and management

of cardiovascular disease in women—Chapter 7: Sex, gender, and the social

250


https://doi.org/10.1161/01.atv.0000114834.85476.81

determinants of health. CJC Open, 6(2), 205-219.
https://www.sciencedirect.com/science/article/pii/S2589790X23002111

Norris, C. M., Yip, C. Y., Nerenberg, K. A., Jaffer, S., Grewal, J., Levinsson, A. L., &
Mulvagh, S. L. (2020). Introducing the Canadian Women’s Heart Health Alliance
ATLAS on the epidemiology, diagnosis, and management of cardiovascular
diseases in women. CJC Open, 2(3), 145-150.
https://www.sciencedirect.com/science/article/pii/S2589790X20300184

Norris, C. M., Yip, C. Y. Y., Nerenberg, K. A., Clavel, M., Pacheco, C., Foulds, H. J. A,
Hardy, M., Gonsalves, C. A., Jaffer, S., Parry, M., Colella, T. J. F., Dhukai, A.,
Grewal, J., Price, J. A. D., Levinsson, A. L. E., Hart, D., Harvey, P. J., Van Spall,
H. G. C,, Sarfi, H., ... Mulvagh, S. L. (2020). State of the science in women’s
cardiovascular disease: A Canadian perspective on the influence of sex and
gender. Journal of the American Heart Association, 9(4).
https://doi.org/10.1161/JAHA.119.015634

O’Neil, A., Scovelle, A. J., Milner, A. J., & Kavanagh, A. (2018). Gender/sex as a social
determinant of cardiovascular risk. Circulation, 20(137), 854-864. doi:
10.1161/CIRCULATIONAHA.117.028595.

Pacheco, C., Mullen, K.-A., Coutinho, T., Jaffer, S., Parry, M., Van Spall, H. G. C.,
Clavel, M.-A., Edwards, J. D., Sedlak, T., Norris, C. M., Dhukai, A., Grewal, J.,
& Mulvagh, S. L. (2021). The Canadian Women’s Heart Health Alliance Atlas on
the epidemiology, diagnosis, and management of cardiovascular disease in women
— Chapter 5: Sex- and gender-unique manifestations of cardiovascular disease.

CJC Open, 4(3), 243-262. https://doi.org/10.1016/j.cjc0.2021.11.006

251



Parry, M., Van Spall, H. G., Mullen, K.-A., Mulvagh, S. L., Pacheco, C., Colella, T. J.,
Clavel, M.-A., Jaffer, S., Foulds, H. J., & Grewal, J. (2022). The Canadian
Women’s Heart Health Alliance atlas on the epidemiology, diagnosis, and
management of cardiovascular disease in women—Chapter 6: Sex-and gender-
specific diagnosis and treatment. CJC Open, 4(7), 589-608.
https://www.sciencedirect.com/science/article/pii/S2589790X22000671

Parikh, P. B., Yang, J., Leigh, S., Dorjee, K., Parikh, R., Sakellarios, N., Meng, H., &
Brown, D. L. (2014). The impact of financial barriers on access to care, quality of
care and vascular morbidity among patients with diabetes and coronary heart
disease. Journal of general internal medicine, 29(1), 76-81.
https://doi.org/10.1007/s11606-013-2635-6

Parvand, M., Ghadiri, S., Théberge, E., Comber, L., Mullen, K. A., Bhalla, N. P.,
Johnson, D., McKinley, G., & Sedlak, T. L. (2023). Sex, gender, and women's
heart health: How women's heart programs address the knowledge gap. CJC
Open, 6(2), 442-453. https://doi.org/10.1016/j.cjc0.2023.10.012

Pelletier, R., Khan, N. A., Cox, J., Daskalopoulou, S. S., Eisenberg, M. J., Bacon, S. L.,
Lavoie, K. L., Daskupta, K., Rabi, D., Humprhies, K. H., Norris, C. M.,
Thanassoulis, G., Behlouli, H., Pilote, L. (2016). Sex versus gender-related
characteristics: Which predicts outcomes after acute coronary syndrome in the
young? Journal of the American College of Cardiology, 67(2).

http://dx.doi.org/10.1016/j.jacc.2015.10.067

252



Public Health Agency of Canada. (2018). Heart Disease. Retrieved from
https://www.canada.ca/en/public-health/services/publications/diseases-

conditions/heart-disease-canada.html

Public Health Agency of Canada. (2024). Canadian Chronic Disease Surveillance

System. Retrieved from https://health-infobase.canada.ca/ccdss/

Qiu X. (2024). Nurse-led intervention in the management of patients with cardiovascular
diseases: a brief literature review. BMC nursing, 23(1), 6.

https://doi.org/10.1186/s12912-023-01422-6

Rojek, M. K., & Jenkins, M. R. (2016). Improving medical education using a sex- and
gender-based medicine lens. Journal of women's health, 25(10), 985-989.
https://doi.org/10.1089/jwh.2016.5948

Shahjehan, R. D., Sharma, S., & Bhutta, B. S. (2024). Coronary artery disease. Stat

Pearls Publishing. http://www.ncbi.nlm.nih.gov/books/NBK564304/

Shan, Z., Li, Y., Baden, M. Y., Bhupathiraju, S. N., Wang, D. D., Sun, Q., Rexrode, K.
M., Rimm, E. B., Qi, L., Willett, W. C., Manson, J. E., Qi, Q., & Hu, F. B. (2020).
Association between healthy eating patterns and risk of cardiovascular
disease. JAMA internal medicine, 180(8), 1090-1100.
https://doi.org/10.1001/jamainternmed.2020.2176

Smith, J. R., Thomas, R. J., Bonikowske, A. R., Hammer, S. M., & Olson, T. P. (2022).
Sex differences in cardiac rehabilitation outcomes. Circulation research, 130(4),

552-565. https://doi.org/10.1161/CIRCRESAHA.121.319894

253


https://health-infobase.canada.ca/ccdss/
http://www.ncbi.nlm.nih.gov/books/NBK564304/

Sokos, G., Kido, K., Panjrath, G., Benton, E., Page, R., Patel, J., Smith, P. J., Korous, S.,
& Guglin, M. (2023). Multidisciplinary care in heart failure services. Journal of
cardiac failure, 29(6), 943-958. https://doi.org/10.1016/j.cardfail.2023.02.011

Stark, B., Johnson, C., Roth, G. A. (2024). Global Prevalence of Coronary artery disease:
An Update from the Global Nurden of Disease Study. JACC, 83(13).

Su, J. J., & Yu, D. S. (2021). Effects of a nurse-led eHealth cardiac rehabilitation
programme on health outcomes of patients with coronary heart disease: A
randomised controlled trial. International journal of nursing studies, 122, 104040.
https://doi.org/10.1016/j.ijnurstu.2021.104040

Syed, S. T., Gerber, B. S., & Sharp, L. K. (2013). Traveling towards disease:
transportation barriers to health care access. Journal of Community Health, 38(5),
976-993. https://doi.org/10.1007/s10900-013-9681-1

Thande, N. K., Wang, M., Curlin, K., Dalvie, N., & Mazure, C. M. (2019). The influence
of sex and gender on health: How much is being taught in medical school
curricula? Journal of Women's Health, 28(12), 1748-1754.
https://doi.org/10.1089/jwh.2018.7229

Tong, A., Sainsbury, P., Craig, J. Consolidated criteria for reporting qualitative research
(COREQ): a 32-item checklist for interviews and focus groups. International
Journal for Quality in Healthcare, 19(6), 349-357. doi: 10.1093/intghc/mzm042.

Tran, M., Pesah, E., Turk-Adawi, K., Supervia, M., Lopez Jimenez, F., Oh, P., Baer, C.,
& Grace, S. L. (2018). Cardiac rehabilitation availability and delivery in Canada:
How does it compare with other high-income countries? The Canadian Journal of

Cardiology, 34(10). https://doi.org/10.1016/j.cjca.2018.07.413

254



Wenger, N. K., Lloyd-Jones, D. M., Elkind, M. S. V., Fonarow, G. C., Warner, J. J.,
Alger, H. M., Cheng, S., Kinzy, C., Hall, J. L., Roger, V. L. (2022). Call to action
for cardiovascular disease in women: Epidemiology, awareness, access, and
delivery of equitable health care. Circulation, 145(23).

https://doi.org/10.1161/CIR.0000000000001071

255



Chapter 5: Conclusion

Coronary artery disease (CAD) is a cardiovascular disease that is on the rise
globally, nationally, and in the province of Newfoundland and Labrador (NL) (Garcia et
al., 2016; Khan et al., 2020; Shahjehan & Bhutta, 2023; Health Accord NL, 2022). CAD
is also increasing among women under the age of 55, resulting in poor health outcomes
such as myocardial infarction (M), psychosocial issues, and mortality within this
population (Arora et al., 2019; Botly et al., 2020; Jaffer et al., 2021; Norris et al., 2020).
Many women underestimate their risk of developing CAD, despite the high incidence and
prevalence rates, as well as the potential poor health outcomes mentioned above (Berry et
al., 2015; Foxwell et al., 2013; Heart & Stroke Foundation of Canada, 2024; McDonnell
et al., 2014). Adding to women’s perceptions that they are not at risk for CAD is the lack
of sex-specific research in this area, lack of awareness of CAD symptoms among women,
and health care professionals’ (HCPs) inadequate knowledge of the risk of CAD in
women (Andraweera et al., 2022; Bairey Merz et al., 2017; Berry et al., 2015; Beussink-
Nelson et al., 2022; Colella et al., 2021; Gooding et al., 2021; Jaffer et al., 2021;
McDonnell et al., 2014; Mulgavh et al., 2024; Nielsen et al., 2022; Norris et al., 2024).

The literature indicates that women face both traditional and pregnancy-related
non-traditional risk factors for CAD (Garcia et al., 2016). One of these risk factors is
gestational diabetes mellitus (GDM), which is increasingly prevalent and associated with
a fourfold-higher risk for the development of CAD (Garcia et al., 2016). Despite the well-
documented connection between the risk for CAD following GDM, limited research
exists that explores GDM and CAD beyond the evidence supporting this association.

Based on the current literature, it remains unclear where women acquire knowledge
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regarding the risk of CAD associated with GDM, if and when they receive education on
this risk factor, and how they obtain this information. Furthermore, it is uncertain how
women perceive the risk of CAD after GDM and what this risk signifies for them.
Additionally, there is scant insight into how women specifically manage the risk for
CAD, as well as whether they would consider making behavioural changes or any other
modifications if they were aware of their CAD risk after GDM. Compounding the gaps in
the research evidence is the absence of formalized screening and follow-up protocols for
CAD in women who have had GDM. To address these deficiencies in the literature, a
grounded theory study (GT) was conducted. This information is crucial for developing
interventions that are specifically tailored to meet the distinct needs of this population.

The purpose of this GT study was to gain a fuller understanding of the
psychosocial process experienced by women who had GDM as they assign meaning to
the risk for CAD and make coinciding decisions about their future health and well-being.
This includes how women awaken to the notion that they are at risk for CAD, how they
understand, assign meaning to their risk, how they manage this risk, and how they live
with the risk for CAD. The research question was how do women living in the province
of NL diagnosed with GDM come to know, understand, assign meaning to, manage, and
live with their risk for CAD?

Given the dearth of understanding of the phenomenon of interest, GT is an
appropriate methodological approach. This GT study makes a significant contribution to
the existing literature on pregnancy-related non-traditional risk factors for CAD after a
diagnosis of GDM, as it is an understudied area. To our knowledge, this is the first study

conducted on GDM as a risk factor for CAD in the province of NL.
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The researchers employed a post-positivist lens, which draws upon tenets of
pragmatism and symbolic interactionism. The researchers acknowledged that, although
the women were at risk for CAD, the participants had undergone diverse experiences and
interactions that fostered a state of unawareness regarding their risk. For data analysis,
both substantive and theoretical coding were utilized (Glaser, 1978). During this process,
we searched for relationships between participants’ narratives or indicators, as the study’s
core category, or overarching concept, ‘perceiving risk,” emerged (Glaser, 1978).
Consequently, women’s perception that they were not at risk for CAD influenced
corresponding decisions about their health and well-being. The data yielded three
theoretical constructs, each of which formed the substantive theory Making the Shift from
Unknowing to Knowing and Living With the Risk for CAD After Having had GDM. These
three constructs were presented in the previous dissertation chapters. Chapter 1 provided
an overview of the literature on GDM and CAD in women, offered an overview of the
study design and methods, and established the context for the three articles. The findings
of the first theoretical construct, Sustaining a Sense of Unknowing About the Risk for
CAD Following a Diagnosis of GDM, were presented in Chapter 2. The second
theoretical construct, Knowing One’s Risk for CAD Following a Diagnosis of GDM, was
presented in Chapter 3. The third theoretical construct, Living With One’s Risk for CAD
Following a Diagnosis of GDM, was presented in Chapter 4. This chapter provides a
synopsis of the key results and recommendations for education, practice, research, and

policy. These results and recommendations are discussed below.
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Key Results

A total of 26 women who had been diagnosed with GDM and resided in the
province of NL participated in the study. Of these participants, 20 were from urban NL
and six were from rural NL. One participant from the study had a confirmed diagnosis of
CAD. Below is a brief overview of the results for each theoretical construct that emerged
from the study findings.
Theoretical Construct 1: Sustaining a Sense of Unknowing About the Risk for CAD
Following a Diagnosis of GDM

The first theoretical construct was Sustaining a Sense of Unknowing About the
Risk for CAD Following a Diagnosis of GDM. Two categories, (1) Communicating Risk
and 2) Drawing Conclusions About One’s Risk, collectively explain how participants
remained in a state of unknowing about their risk for CAD during pregnancy, and up to
their six-week postpartum check-up.

Category 1 captured how women diagnosed with GDM received their diagnosis
and the psychosocial responses related to it. The narratives indicated that these women
were not informed of their risk for CAD, nor were they provided with any educational
resources concerning the condition at this point in their health journey. The primary focus
of care during this period was on managing GDM and the health of the infant, rather than
on the future risk of CAD.

Category 2 delineated the women’s experiences as they juxtaposed their objective
and subjective perceptions of their health to comprehend their GDM diagnosis and any
potential future risks for health complications. Through this evaluative process, all

participants concluded that they did not perceive themselves at risk for CAD when being
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diagnosed with GDM and postpartum. The emphasis of the participants’ risk assessments
centred on their health and the infant, particularly regarding the diagnosis of GDM.
During subsequent reflection, some participants acknowledged that they should have been
cognizant of their susceptibility to CAD, particularly considering their family medical
history and traditional risk factors associated with CAD.

Theoretical Construct 2: Knowing One’s Risk for CAD Following a Diagnosis of
GDM

The second theoretical construct was Knowing One’s Risk for CAD Following a
Diagnosis of GDM. Two categories, (1) Becoming Aware of One’s Risk for CAD
Following GDM and (2) Struggling to Assimilate One’s Risk for CAD Post-GDM,
depicted the moment when women recognized and became aware of their risk for CAD
and began to process its implications for their health trajectory.

Category 1, Becoming Aware of One’s Risk for CAD Following GDM, described
the conditions under which participants recognized and comprehended their risk for CAD
and their corresponding psychosocial responses. For all participants, the first awareness
that they were at risk for CAD post-GDM, was upon receiving an invitation to participate
in this research study. This included the one participant with a confirmed diagnosis of
CAD. Subsequently, this information prompted women to conduct further inquiries to
obtain additional insights and to participate in this research study for a more
comprehensive understanding of their risk. Women raised concerns about their limited
access to information regarding their risk during their healthcare trajectory.

Category 2 was Struggling to Assimilate One’s Risk for CAD Post-GDM. This

category indicated that an understanding of one’s risk for CAD prompted the participants
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to rethink what this meant for their health. As they commenced this process, numerous
women reconsidered whether they possessed objective indicators of CAD to assess and
comprehend their current health status. Women began to incorporate this knowledge
while considering the presence or absence of objective signs or symptoms of CAD. While
some acknowledged their risk for CAD, others were not as readily persuaded that this was
a matter of concern or that it necessitated any behaviour changes. For instance, women
without objective indicators or traditional risk factors for CAD found it challenging to
acknowledge their actual risk based on their individualized health risk assessment.

As these women wrestled with understanding their risk status, they reflected upon
their historical health behaviours and questioned their role in contributing to their risk for
CAD. Furthermore, they discussed potential strategies to mitigate their risk,
encompassing implementing ways to foster a healthy diet and exercise routine. In
summation, the perception of being at risk for CAD emerged from the participants’
personal risk assessment, which considered the signs and symptoms of CAD.

Theoretical Construct 3: Living With One’s Risk for CAD Following a Diagnosis of
GDM

The third theoretical construct, Living With One’s Risk for CAD Following a
Diagnosis of GDM, pertained to the experience of living with the risk of CAD after a
diagnosis of GDM. Two categories were delineated: (1) Barriers to Mitigating One’s Risk
for CAD Following GDM, and (2) Reducing One’s Risk of CAD Following GDM. These
categories elucidated the barriers that impeded women from implementing behaviour
changes to diminish their risk of CAD and outlined the motivators and strategies available

for mitigating this risk after GDM.
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Category 1 consisted of barriers that hinder risk mitigation for CAD after GDM.
Participants noted that after understanding their CAD risk through participation in the
study, they began to recognize obstacles in making behavioural and lifestyle adjustments
to lower that risk. These included: 1) personal barriers, 2) financial barriers, and 3) the
fragmentation of care. Personal barriers involved difficulties operationalizing behaviour
change, family responsibilities, and work that impeded the capacity to adopt healthier
behaviours and lifestyle changes. Financial barriers included the high cost of food and
limited access to medical care. Barriers to care included a lack of holistic care, dismissal
of care, and inconsistency among HCPs.

Category 2, reducing one’s risk for CAD following GDM, emphasized that
women recognized the motivators and strategies to lower their risk of CAD in response to
identified barriers. These included adopting healthy lifestyle behaviours, seeking regular
screening and follow-up as a key strategy to reduce risk, and ensuring ongoing follow-up.
Women underscored their critical role in monitoring their health through self-
surveillance. They also highlighted the need for standardized guidelines to manage their
care and the importance of an interdisciplinary team for support. Furthermore, women
acknowledged the value of education and various methods of knowledge dissemination to
ensure access to education for women in both urban and rural settings.

Strengths and Limitations

A significant strength of this study was the measures taken to maintain
trustworthiness. The Consolidated Criteria for Reporting Qualitative Research (COREQ)
guidelines were used to document aspects of the research team, methods, study context,

findings, analysis, and discussions (Tong et al., 2007). GT researchers also use the four
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criteria, fit, relevance, work, and modifiability, to ensure trustworthiness in the study
(Glaser & Strauss, 1967; Lomberg & Kirkevold, 2003). To achieve fit, we employed a
post-positivist lens to maintain objectivity throughout the research process while
remaining open to the subjective diversity of the cohort. Upon reflecting on the
participants' narratives, it became clear that the core category “perceiving risk” fit the data
and influenced the psychosocial process. We employed theoretical sensitivity as
discussed above and utilized theoretical memoing and formed diagrams. Furthermore,
interpretive summaries were provided to the participants to confirm we had captured their
lived experiences. We utilized these measures to ensure that the findings reflected the
participants' realities and not the researchers’ beliefs and understandings (Glaser, 1992;
Glaser, 1978).

Relevance was established since the substantive theory aligned with participants'
experiences, as grounded in the data (Glaser & Strauss, 1967; Lomberg & Kirkevold,
2003). The core concern that came forth in the theory development was “perceiving risk,”
and how women perceived their risk for CAD after a diagnosis of GDM across the
trajectory. The substantive theory Making the Shift from Unknowing to Knowing and
Living with One’s Risk for CAD After Having had GDM emerged and aligned with this
core concern, as it tells the story of how women with GDM come to know, understand,
assign meaning to, manage, and now live with this risk for CAD. The core category and
theoretical constructs depict “perceiving risk” as the central concept, providing a clear
picture of women’s risk perception and decision-making surrounding this phenomenon.

Work was accomplished by listening to the narratives of participants. We asked

questions to illustrate the breadth and depth of their experiences. To ensure the credibility
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of the theory, we concentrated on the conditions that revealed the diversity and variation
among participants, and used the constant comparative method (Glaser, 1978). Based on
the findings, we then formed recommendations to address the issues surrounding
women’s risk perception of CAD after GDM based on how they came to know,
understand, assign meaning to, manage, and live with this risk.

Modifiability describes how the theory can change or adapt during the research
process (Glaser, 1978; Glaser & Strauss, 1967). If new patterns or themes emerge, the
existing theory can be adapted to incorporate them. This helps ensure that the theory stays
true to the actual experiences of participants. This includes recognizing the constantly
evolving relevance and variations in factors contributing to the phenomenon (Lomberg &
Kirkevold, 2003). We employed theoretical sensitivity and remained receptive to new
ideas and the diverse feedback from our participants, using open-ended questions (Glaser,
1978). We acknowledged that women with GDM face unique experiences and future
challenges, which may not be universal. Therefore, we used symbolic interactionism and
pragmatism as interpretive lenses for the study.

Limitations of the study should also be noted. The data collected originated from a
single sample of NL women with GDM. In this sample, there was only one woman who
went on to develop CAD after having had GDM. Furthermore, despite several efforts to
boost recruitment, most study participants were from urban NL rather than rural regions.
Consequently, these findings may not apply to rural NL or extend to other areas in Canada
and the Western world. A repeat study on Atlantic Canadian provinces or at a national level

would be beneficial.
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Recommendations

The findings present recommendations in four domains: patient education,
practice, research, and healthcare policy. An overview of these recommendations is given
below. These recommendations may apply to HCPs, including nurses who deliver direct
care to women with GDM, and their future care following diagnosis. The
recommendations would also apply to HCPs and government officials involved in
developing policies, clinical practice guidelines, and decision-making for this cohort.
Education

Based on the study findings, a priority recommendation is to educate women and
HCPs about the risk of CAD following GDM. This recommendation stems from the fact
that women were unaware of their risk for CAD following GDM and, as a result, did not
perceive this risk. Not only were women unaware that there is an actual risk for CAD that
exists after GDM, but they also lacked awareness of the signs and symptoms of CAD. It
is crucial to highlight that these women's lack of risk perception is understandable if they
were not informed about it. Therefore, to ensure that all women receive appropriate
education and healthcare, HCPs must educate this cohort on their risk. However, the
literature shows that many HCPs remain unaware of the risk of CAD after GDM and have
not received adequate education on this risk factor during their post-secondary training
(Andreak et al., 2024). Therefore, HCPs should also receive education on the risk for
CAD following a diagnosis of GDM.

To educate women and HCPs on the risk of CAD following GDM, the first step is
to increase HCPs’ awareness of the risk of CAD to ensure that these women receive

timely and appropriate education, intervention, and screening. This should be thorough
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education about the association of CAD and other sex- and gender-specific risk factors.
Exposure to core modules and case studies for nurses, nurse practitioners, primary care
professionals, and obstetricians in their post-secondary curriculum and into their future
careers is an example of education strategies (Adreak et al., 2024; Norris et al., 2020).

Continuing education for this cohort on their risk of CAD is recommended, with a
focus on improving risk communication. The study findings emphasized the importance
of risk communication between HCPs and women with GDM regarding the risk for CAD.
Therefore, it is crucial for HCPs to be educated on the significance and techniques of
accurate and appropriate risk communication. Hence, HCPs must create a space wherein
women can discuss their health within the context of their everyday experiences and
realities. Being cognizant of women’s subjective reality is key, because one’s risk
perception is not solely based on objective knowledge but is also shaped by personal
experiences and social interactions (Ferrer et al., 2015; Krimsky & Golding, 1992;
Lupton, 1999; Manuel, 2015).

In accordance with improving risk communication, HCPs must work towards
forging a trusting relationship with patients to help them become more aware of their
health status (Simmel, 1997), including knowledge of their actual risk as they make
informed decisions. Since nursing is a relational practice (Freeley et al., 2022), nurses are
in a good position to lead and navigate patient care by developing relationships with these
women and using health literacy strategies to educate women of their risk for CAD, from
the moment that they are diagnosed with GDM. Health literacy tools include pamphlets,
videos, and both in-person and virtual information sessions. HCPs can then use this

knowledge and heighten risk communication by developing and implementing risk
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communication tools (e.g., pamphlets, education sessions, etc.) into their practice. It is
crucial to optimize as many knowledge sources as possible to help this cohort have an
accurate understanding of their risk and coinciding health behaviors to mitigate their risk.
Practice

The study findings also prompt several recommendations for clinical practice. The
focus of these recommendations is on the development of clinical practice guidelines to
inform screening, education, and treatment for women at risk for CAD following a
diagnosis of GDM. We suggest that these clinical practice guidelines be gender-specific
to meet the diverse needs of women with CAD risk. The current focus for postpartum
screening following GDM is primarily on type 2 diabetes. Women in NL are not screened
for CAD following a diagnosis of GDM. Therefore, we recommend that clinical practice
guidelines be developed for screening and follow-up for women with all pregnancy-
related non-traditional risk factors. These should be aimed at providing essential
information on monitoring sex-specific risks for CAD, to manage and reduce the risk for
CAD. These guidelines should be developed by interdisciplinary teams with input from
women with lived experience, integrating the concerns of women at risk, and creating a
pathway for consistent care for this cohort. Nurses can also play a role in screening and
intervening for CAD by promoting risk-reduction strategies, such as a balanced diet,
regular physical activity, and smoking cessation. Nurse practitioners can also engage in
the primary prevention of CAD, as they are often the first point of contact for women
who utilize their primary healthcare services postpartum.

In addition to the need to develop clinical practice guidelines, the study findings

further emphasize the need for more interdisciplinary women’s health centers that
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incorporate sex-specific cardiac rehabilitation. In particular, sex-specific cardiac
rehabilitation is necessary because women and men differ in their functional capacities
and nutritional needs and preferences for cardiac rehabilitation format. A hybrid
rehabilitation program that includes both in-center and at-home therapy, while
considering sex and gender, is recommended to ensure access for all women, regardless
of their circumstances. Furthermore, nursing leadership roles such as clinical nurse
specialists would be essential for program development. Other nursing roles, such as
patient educators and nurse navigators would be crucial to the effective leadership and
operation of these centers. Working alongside interdisciplinary team members, these
nurses would collaborate on education and strategies for CAD risk reduction for such
women.
Research

Further research is warranted to inform the clinical practice guidelines discussed
above. To our knowledge, this was the first study that explored women’s experiences
with GDM as a risk factor for CAD in the province of NL. Therefore, a repeat provincial
and national study exploring how women come to know, understand, assign meaning to,
manage, and live with the risk for CAD following GDM would be beneficial in
expanding our knowledge and informing clinical practice guidelines.

Furthermore, a novel finding of this study was that no participants were aware that
GDM was a risk factor for CAD; women only learned about it upon seeing the
recruitment for this study. This recruitment ignited their awareness and made them eager
to participate and learn more. This finding shows the significant impact that recruitment

strategies can have on raising awareness and the psychosocial and behavioural responses
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of at-risk populations. Related to this, the psychological safety of research participants
must be considered and monitored, from recruitment through the entire research process.
The Tri-Council Policy Statement: Ethical Conduct for Research Involving Humans
(TCPS2) states that researchers must monitor safety and ensure appropriate plans are
implemented if any threat to participants’ safety arises (Canadian Institutes of Health
Research et al., 2022). Despite this, the literature is limited in its examination of the
potential impact of recruitment materials on the health and well-being of possible
participants (Gyure et al., 2015). As such, further research is necessary to fill this
knowledge gap.

The final research recommendation is to conduct a subsequent study of a similar
nature either in Atlantic Canada or on a national scale. Despite thorough efforts to recruit
a greater number of women who ultimately developed coronary artery disease (CAD) for
this study, we were only able to enlist one participant. Expanding our recruitment efforts
to encompass an Atlantic or national level may enhance our ability to recruit these
participants.

Policy

Several barriers to engaging in behavioural and lifestyle changes that aid in
mitigating CAD development have been discussed in this dissertation, many of which
would require policy changes to occur. The participants noted financial barriers, including
access to healthcare services, and the affordability of healthy foods, which are essential
for reducing CAD risk. Revisions to public health policy to mitigate access barriers to
healthcare services, as identified by participants, are required. This was especially true for

those living in rural regions of NL. We recommend enabling virtual access to specialists
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for individuals at risk for CAD and securing government funding for those who need to
travel for in-person appointments. Additionally, nurse practitioners are available
throughout the province of NL and can implement primary and secondary CAD
prevention measures, through screening and follow-up care.
Conclusion

From conducting this GT study, we have gained a better understanding of how
women come to know, understand, assign meaning to, manage, and live with the risk for
CAD following a diagnosis of GDM. Our findings indicate that women in the province of
NL need increased, timely, and accurate knowledge of the risk for CAD following a
diagnosis of GDM, through education from their HCPs. However, the HCPs also require
sufficient education to provide appropriate education to women who have had GDM. An
emphasis on how the risk for CAD following GDM is being communicated to women by
HCPs will be key in the province, since none of these participants were aware of their
risk. We also recommend that the province should have a dedicated women’s health
center that uses a sex-and-gender focus and an interdisciplinary team approach with
women who have had GDM and other non-traditional and traditional risk factors for
CAD. Nurses can play a leading role within this multidisciplinary team through program
development and by serving as nurse navigators to lead patient care, utilizing their
relational practice skills to ensure that women’s subjective experiences of their healthcare
journey are considered.

Moreover, specific clinical practice guidelines and screening protocols need to be
developed for this cohort to help mitigate the development of CAD. Nurses can also play

a role in creating these clinical practice guidelines in conjunction with other
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interdisciplinary team members. Lastly, nurse practitioners, in conjunction with primary
care physicians, can engage in primary care prevention and screening for this cohort, as
they have expertise in this area and will often be the primary care providers for these
women in the postpartum period. While additional research is necessary to expand the
understanding of how women come to know, understand, assign meaning to, manage, and
live with their risk for CAD after GDM, these findings and recommendations provide a

foundation for future research and practice in this field.
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