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ABSTRACT

Context: The Olo (egg-milk-orange) intervention offers vulnerable pregnant women food vouchers and
supplements, tools, and nutritional counselling to support healthy pregnancy outcomes. Goal: To
evaluate Olo’s contribution to the nutritional intakes and eating practices, as well as participants’
appreciation of the intervention. Methods: Participants (n=30) responded to questionnaires, dietary
recalls and participated in a semi-structured interview (n=10). Results: Olo reduced the proportion of
participants at risk of inadequate intakes for many micronutrients, mainly due to the prenatal
multivitamins rather than the food offered. Most participants (96.7%) did not follow Olo’s typical
recommendations but if so, they would have hypothetically consumed an average of 746 additional
calories and be at risk of excessive intakes for folic acid (80.0%) and iron (33.3%). Olo also contributed
to reduce the impact of isolation and solitude. Conclusion: The Olo intervention may need to be adapted

to better respond to the participants’ social and dietary needs.
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RESUME

Contexte : L’intervention Olo (ceuf-lait-orange) offre aux femmes enceintes des coupons alimentaires et
des suppléments, différents outils et du counseling nutritionnel pour supporter une grossesse en sante.
But : évaluer la contribution d’Olo aux apports/pratiques alimentaires et 1’appréciation de I’intervention.
Meéthodes : Les participantes (n=30) ont répondu a plusieurs questionnaires, rappels alimentaires et fait
une entrevue semi-structurée (n=10). Résultats : Olo a diminué la proportion de participantes a risque
d’apports inadéquats pour plusieurs micronutriments, surtout grace aux suppléments prénataux plutot
qu’aux aliments offerts. La plupart des participantes (96.7%) n’ont pas suivi les recommandations
typiques d’Olo. Le cas échéant, 746 calories supplémentaires et un risque d’apport excessif en acide
folique (80.0%) et en fer (33.3%) auraient été observés. Olo a aussi contribué a réduire I’isolement social
et la solitude. Conclusion : L’intervention Olo pourrait étre adaptée pour mieux répondre aux besoins

sociaux et nutritionnels des participantes.

145 mots
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INTRODUCTION

Many health determinants, including income and social status, are known to influence the well-
being of individuals. In Canada, underprivileged pregnant women and their children are two vulnerable
groups that are more at risk of having a suboptimal health status and of developing chronic diseases due
to the influence of socio-economic disparities (e.g., precarious social and economic living contexts) (1—
4). Some evidence suggests that health inequalities and poverty are on the rise in the province of Quebec
(5,6). Poverty during pregnancy is associated with suboptimal in utero environment which can have a
crucial impact on fetal development and result in short- and long-term adverse health outcomes impacting
growth, cognitive and motor development, as well as increasing the risk of adult onset of chronic diseases
(3,7-9). This paradigm is commonly referred to as the developmental origins of health and disease

(DOHaD) (10-13).

Inadequate maternal nutrition and food insecurity are common among low-income vulnerable
women (14,15). Food insecurity affects a quarter of Canadians in the lowest quintile of income and 13%
of the overall population in Quebec (16,17). This form of insecurity is closely related to malnutrition
because its influence on the ability to eat enough nutritious food (18). During pregnancy, all nutrient
requirements are increased to support the growth of the fetus and maternal changes, which can represent
a challenge for underprivileged women (19). Malnutrition is likely to be exacerbated during pregnancy
for women who are already malnourished, living in precarious economic conditions and experiencing
food insecurity (20-23). Consequences of inadequate prenatal nutrition include important adverse
pregnancy outcomes, such as intrauterine growth restriction, preterm birth and congenital anomalies for
the fetus and gestational diabetes, preeclampsia and complications during delivery for the mother
(15,24,25). Addressing these issues with appropriate public health interventions is crucial to improve the

pregnancy outcomes of vulnerable women.



Perinatal programs targeting nutrition aim to reduce health disparities by improving the nutrition
and health of disadvantaged families during the pregnancy period. In the province of Quebec, the Olo
(Oeuf-lait-orange) intervention aims to increase vulnerable pregnant women’s chance of delivering a
healthy baby and to improve their eating practices early in life (26,27). Beginning in 1991, the Olo
intervention is based on a perinatal program that took place at the Montreal Diet Dispensary in the 1960-
1970s (the Higgins Program) (28). It consists in offering food vouchers and supplements (i.e., one egg,
1L of milk, 125 mL of orange juice and a multivitamin supplement daily), in addition to nutritional
counselling from a Registered Dietitian (RD) and various resources to their participants. This large-scale
program reaches approximately 75% of pregnant women living in economic insecurity in Quebec (28).
With the help of a recent major governmental funding, the Olo Foundation’s goal is to reach even more
underprivileged families in the upcoming years (27). To our knowledge, the actual contribution of the
Olo intervention to the participants’ diet quality and eating practices, as well as their appreciation of the
intervention have never been examined in depth. Since the characteristics and the needs of different
groups constituting this vulnerable population have most likely changed since the 1970s (ex. more
immigrants/refugees, use of social media), identifying potential gaps and opportunities may help to

optimize the effectiveness of the Olo intervention.

Summary of the Research Problem

Vulnerable populations in Canada, including pregnant women, experience living conditions
which highly affect their nutritional status and ultimately their overall health status. Indeed, adverse
pregnancy outcomes increase with poverty which is on the rise in Quebec. Adequate nutritional intake
in terms of energy and nutrients is essential, especially during this stage of life to ensure the short- and
long-term well-being of the fetus. However, healthy eating patterns and increased requirements can be

difficult to achieve in this vulnerable population due to many challenges such as food insecurity. In
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Quebec, pregnant women in low-income settings can benefit from the Olo nutritional perinatal
intervention to improve their pregnancy outcomes and the health of their baby. Although the Olo
intervention may have updated their resources and approaches, despite the changing characteristics of

the population, the basis of the food and supplements plan has not significantly changed since the 1990s.

The contribution of the various components of the Olo intervention (food, supplements,
counselling and resources) to the women’s dietary habits and nutritional intake (calories and nutrients)
has never been evaluated. More information in this respect would be welcomed to better improve
program delivery. In order to fill this gap, the aim of this research project is to assess both the impact of
the Olo intervention on women’s dietary habits and nutritional intake as well as their appreciation of the

intervention.



CHAPTER 1: Review of the literature

1.1. Social Determinants of Health in Vulnerable Populations

1.1.1. Social Determinants of Health in Canada

It is now widely acknowledged that health care and medical technology are insufficient for
improving health in high-income countries (29). The overwhelming amount of research on the social
determinants of health has identified many personal, socio-economic, and political factors that impact
health outcomes at the individual and population level (30). A better understanding of these factors can

provide more efficient interventions in order to improve quality of life and prevent diseases.

The Public Health Agency of Canada established a framework made up of twelve factors (e.g.,
income and social status, social support networks, education, employment and working conditions, social
and physical environments, access to health services and culture) that influence the health and well-being
of Canadians (1). These determinants affect health in different ways. Income and social status appear to
be the most important determinants of health (1). High income and social status are associated with better
living conditions in general, including good housing, employment and healthier diet (1). Having a low
income translates into material inequities, increased stress and lack of positive social experiences, which
all ultimately contribute to unhealthier behaviours and lower access to basic material needs and resources
(31). In other words, people living in low-income settings have fewer opportunities (e.g., education,
employment, etc.), fewer resources (e.g., nutritious food, good housing, etc.) and more barriers to health
than wealthier groups of the population (31). Social network also impacts health: on the one hand,
positive social relations enhance the quality of social support and the effectiveness of coping with
adversity and problem solving (1). On the other hand, negative social influences can induce many
unhealthy behaviours such as smoking, low levels of physical activity, drinking alcohol and eating

unbalanced diets which are risk factors for morbidity and mortality (32). Generally speaking, a higher
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socio-economic status is associated with higher health literacy, chances of having good employment
conditions (which are less stressful or risky) and overall life satisfaction (1). A study examining the
association between education and mortality in the United States of America (USA) suggested that every
additional year of education is equivalent to a 3-6% decreased risk of dying in the next 10 years (33).
Appropriate social and physical environments lead to increased support from the community and less
exposure to environmental contaminants that could eventually affect health (1). An adequate access to
health and social services that help to prevent diseases, promote and preserve health, rather than focusing
only on curative care, should be encouraged (1,34,35). Finally, some cultural groups are exposed to
increased health risks partly due to stigmatization (1). Developing appropriate interventions addressing
those various determinants of health is important due to their great impact on Canadians’ well-being and

their potential to decrease health disparities in vulnerable populations.

Vulnerable populations share common social characteristics that put them at higher risk for lower
health outcomes (36). Their higher exposure to risk factors (i.e., health-related risk behaviours) increases
their probabilities of contracting a disease (36). Vulnerable groups within the Canadian population
include underprivileged pregnant women and children, Aboriginal people, older adults, and, more
globally, people living in precarious social and material living conditions (2). For example, in their
scoping review on the relationships between Canadian immigration and mental health, George et al.
(2015) found that these immigrant groups were exposed to an excess of stress (e.g., difficulty to adapt
to a new society, lack of social support), economic disadvantage (e.g., due to the post-migration context,

unemployment) and ethnic discrimination (37).

Studies focusing on the interaction between social and biological factors have identified
biological responses to chronic stress as being one of the key pathways explaining the poor health status
of vulnerable groups (38-40). Stress can be defined as a real or a perceived threat to a person’s physical

or psychological integrity (41). Although acute stress has some protective physiological effects on the
5



body, chronic stress has been shown to result in adverse outcomes (42,43). Chronic exposure to stressors
refers to the concept of allostatic load, which is how the brain responds to environmental and lifestyle
challenges and how this results in acceleration of diseases and aging (41). Chandola, Brunner and
Marmot (2006) conducted a prospective study over 14 years to observe the effects of chronic stress at
work in 10,308 white-collar men and women and found that it was a strong risk factor for the
development of the metabolic syndrome, especially for vulnerable workers in the lowest employment

grades (43).

A strong evidence base from animal and human studies support the idea that exposure to stress
during pregnancy affects the fetus’s development, health and long-term functioning in direct and indirect
ways (44). In the long term, prenatal stress has been linked to childhood and adulthood diseases such as
allergies, asthma and affective disorders (44). Stress also has an impact on lifestyle (i.e., nutrition and
physical activity) during pregnancy which is linked to adverse gestational outcomes including inadequate
or excessive weight gain, hypertension, etc. (45). According to Omidvar et al. (2018), anxiety or stress,
marital dissatisfaction and lack of social support were all negatively associated with indicators of healthy
diet during pregnancy (e.g., low-fat diet, limiting added sugars, eating five daily servings of vegetables,
etc.) (45). Following these conclusions, women experiencing chronic stress during their pregnancy
should receive adequate social, nutritional, community and health care services to reduce the stress-

related negative side effects and optimize maternal and infant health during this crucial stage of life.

1.1.2. Socio-Economic Disparities and Related Health Inequalities in Canada

Canadian data on socio-economic disparities are increasingly detailed and accessible, and data
from public health reports in Canada regularly show that adult individuals from the most affluent income

quintiles have better access to education, nutritious food, good housing and control over their

6



circumstances (46). With respect to wealth, the countries’ after-tax income has increased 1.6 times in the
highest quintile group compared to the lowest one from 1993 to 2011 (16). In a longitudinal study
examining the trends in the socio-economic gradient of Canadian adults over time, two objective indexes
of health (the McMaster Health Utility Index and the Frailty Index) were used to provide a comprehensive
analysis of the situation (47). Their findings, from the National Population Health Survey (n=17,276),
suggest that inequalities between socio-economic groups have increased over more than a decade in
Canada, especially among women, even more so in Quebec and the Prairies (47). This indicates that there
was no progress in reducing socio-economic inequalities over this period. Moreover, the Ministére du
travail, de ’emploi et de la solidarité sociale du Québec reports the low-income rate increased from
8.6% in 2007 to 9.4% in 2014 in Quebec (48). Receiving governmental financial assistance programs is
a measure of extreme poverty in Quebec, as its beneficiaries also have an income below the poverty
threshold (49). In a longitudinal study conducted in Quebec and examining the patterns of poverty
exposure during the first 10 years of life of 1,334 participants, about 24.4% of children lived in low-
income families although only 11.5% financially depended on governmental financial assistance
programs (49). Authors concluded that poverty affected a large proportion of working families in
Quebec, but that their income was insufficient for them to work their way out of poverty (49). This
evidence suggests that poverty is a public health concern for families with young children in Quebec

(49).

Even affluent countries with universal health care systems such as Canada have a clear social
gradient in health exposing health disparities between various socio-economic groups (50). Evidence
suggests that most health inequalities in Canada are linked to unfair distribution of social and economic
resources (50). According to Frohlich, Ross and Richmond (2006), the causes of health inequalities in
Canada are representative of the variability between people’s opportunities, resources and constraints
(31). For example, the prevalence of most chronic diseases is higher among socio-economically
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underprivileged Canadians (31). Wealthy people or people from higher social classes are exposed to
fewer stressors or can better deal with them which could partly explain why they are healthier (1). The
perceived health status in the lowest income category of the population is five times more likely to be
“fair or poor” than that reported by the highest income group (31). Other examples of health inequalities
in Canada include life expectancy at birth, infant mortality rates, early childhood developmental
vulnerabilities and household food insecurity status (50). Evidence also shows that health inequalities
related to income have increased in Canada, including in the province of Quebec (16). In 2016, the
Canadian Institute for Health Information published a report illustrating how the gap in health
inequalities between the highest and the lowest quintiles of income have widened since the mid-1990s

(16).

1.1.3. Socio-Economic Status and Pregnancy Health Outcomes

The consequences of inequality are also observed in the pregnancy-specific health outcomes (e.g.,
preterm birth, perinatal and infant mortality and low birth weight) of Canadian pregnant women living
in poverty (3). Studies on stress mechanism show that living in low socio-economic circumstances during
pregnancy can directly increase stress responses, inflammation and susceptibility to infection or
indirectly affect health by reducing access to health care services or nutritious food (44). Findings from
a study by Kramer et al. (2000) suggest that mediators of social disparities in health include smoking,
inadequate gestational weight gain, low physical activity levels and use of teratogenic substances (3).
Another study found that infant mortality rates were 50-60% higher for Canadians with the lowest levels
of education and income, especially when social and material deprivation (e.g., lack of food or housing,
low social network, etc.) increased (50). Moreover, in a study conducted in the United Kingdom, severe

maternal health outcomes such as acute fatty liver, amniotic fluid embolism, eclampsia or peripartum



hysterectomy were also more prevalent in socio-economically disadvantaged settings for non-white
women with pre-existing comorbidities and poorer access to health services (51). Focusing on this
vulnerable group of the population should be a public health priority since fetal health and development

are also at stake.

Overweight and obese pregnant women are over-represented in low socio-economic settings
(52,53). They face increased risks of adverse pregnancy outcomes such as miscarriage or premature
births, congenital anomalies, metabolic disorders or delivering large-for-gestational age babies (54). In
the context of a high prevalence of obesity worldwide, near to half of pregnant women exceeds the
official recommendations for gestational weight gain, including those from low socio-economic settings
(55,56). The increased rates of excessive weight gain in vulnerable pregnant women could be linked to
many factors such as a high prevalence of pre-gestational obesity, lack of nutrition knowledge (leading
to an energy-dense diet with lower nutritional quality) and lower financial resources in this population
(leading to a lower budget to buy nutritious food) (57-60). Overweight and obese pregnant women,
especially those from underprivileged settings, should benefit from additional attention due to higher

risks of adverse pregnancy health outcomes.

Adverse pregnancy health outcomes could also be more prevalent among vulnerable immigrants
compared to non-immigrants. In Canada, rates of mental health issues in women during the prenatal
period and after delivery is higher among visible minorities than Caucasians (61). A retrospective
population-based study (n = 893,066) conducted in Ontario compared the rates of multiple maternal and
perinatal health outcomes between refugee immigrant mothers, non-refugee immigrant mothers and
Canadian-born mothers from the same country of birth, year and age at arrival (62). They found that
about one third of the measured outcomes (e.g., gestational hypertension, maternal intensive care unit
admission, congenital anomalies, preterm birth, etc.) were significantly higher among all immigrants

compared to Canadian-born mothers (62). However, they suggest being a refugee was not a strong risk
9



factor for adverse maternal or pregnancy outcomes in this population, compared to non-refugee
immigrants, as only modest increases in some maternal health outcomes (C-section delivery, HIV and

preterm birth) were found between the two groups (62).

Given these differences, perinatal health care services should be adapted to the needs of
immigrant women to decrease the higher prevalence of adverse pregnancy health outcomes in this
population. In Montreal, for example, immigrant groups have received nutritional services by the
Montreal Diet Dispensary, a community organization that specializes in the provision of perinatal
nutritional counselling and support to vulnerable pregnant women. A recent study on the underprivileged
and multi-ethnic clientele of the Dispensary aimed to evaluate the prevalence of adverse pregnancy
outcomes (63). Results show that the combination of poverty, immigration and ethnicity lead to higher
risks of having pre-pregnancy excess weight, diabetes, anemia, hypertension or delivering small or large-
for-gestational age offspring compared to non-immigrants (63). This evidence suggests that immigration

status is another factor influencing health and pregnancy outcomes for the mother and the fetus.

1.1.4. The Developmental Origins of Health and Diseases

Epidemiological findings from famine cohorts and longitudinal studies support the idea that
inadequate nutrition and other consequences of extreme poverty during the first 1,000 days can lead to
chronic diseases (e.g., obesity, impaired metabolism, type 2 diabetes, etc.) later in life (10-13). For
instance, researchers examined the prevalence of diabetes among 3,844 adults that experienced the Great
Famine in China from 1959 and 1962 during many stages of life, including pregnancy. Their results
showed that those who were exposed to nutritional deprivation in utero or during early childhood was
significantly more at risk of developing diabetes in adulthood in comparison to the non-exposed ones

(10). Those risks were even more increased if undernutrition during early life was followed by
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overnutrition in adulthood, which suggests that the adverse effects of malnutrition (both under and
overnutrition) may extend beyond the first 1,000 days (10). Other evidence has emerged from the Dutch
famine that occurred at the end of World War Il where the population, including pregnant women, were
consuming between 400 and 800 kcal per day (11). The Dutch famine birth cohort study allowed to
evaluate the effect of undernutrition during pregnancy on babies in the long term (11). Their findings
support the idea that risk factors for many chronic health diseases like hypercholesterolemia, high blood
pressure and obesity, are programmed in utero at different critical moments (11,12). For example,
exposure to the Dutch famine during the first half of the pregnancy was associated with significantly
higher rates of obesity in young adult men (12). Moreover, evidence shows that the relationship between
maternal malnutrition and increased risk of those chronic diseases in adulthood could be partly explained
by permanent epigenetic alterations, that is a modification in the structure rather than the sequence of the
genome, occurring during pregnancy (11). The developmental origins of health and disease, or
environmental and in utero factors from conception to early childhood, including perinatal nutrition as
demonstrated by the famine cohorts, is closely related to socio-economic characteristics (10-13,64). For
example, women living in poverty have lower access to safe and nutritious food compared to other
women living in economic security (46,64). In fact, some evidence shows that poorer populations tend

to have unhealthier behaviours in general, including smoking or eating fast food (31,65,66).

Overall, the short- and long-term impacts of socio-economic disparities on nutrition and health
between the more affluent and socio-economically disadvantaged pregnant women is well established

and represents a major public health concern.
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1.1.5. Food Insecurity in Canada

Household food insecurity is defined as the uncertainty or inability to eat a sufficient amount of
good quality food in a socially acceptable way (18). This concept is often linked to the household’s
financial ability to access nutritious food (18). In Canada, a comprehensive and validated tool called the
Household Food Security Survey Module (HFSSM) is used since 2004 to measure the household food
security status of families throughout the country (67). This 18-question questionnaire focuses on self-
reported food accessibility, availability and utilization in regard to limited financial resources, and
illustrates the associated consequences on dietary practices during the past 12 months (67). This tool is
used to expose the different experiences of food security within a household (67). Many important
findings have resulted from the use of this measurement tool in national surveys. Between 2007 and 2008
and 2011-2012, a quarter of Canadians in the lowest quintile of income lived in food insecurity whilst
9% experienced severe food insecurity (16). According to this measure, the probability and severity of
food insecurity in Canada are dependent on the place of residence, individual income, source of income,
housing tenure, education, Aboriginal status and household composition (17). For Canadian households
in the lowest income level, food insecurity has remained stable between 2005 and 2011-2012, but has
increased from 21.6% to 25.4% in the province of Quebec over the same period (16). Overall, thirteen
percent of all households in Quebec were food insecure in 2011-2012 compared to prevalence across
Canada varying from 11.8% in Ontario to 41.0% in Nunavut (17). Severe food insecurity in children can
have dramatic impacts on their long-term mental and physical health, which makes this group even more

vulnerable (68).

Overall, underprivileged pregnant women in Quebec do not only represent an important segment
of the underprivileged Canadian population but are at greater risk of having unfavourable pregnancy
health outcomes. Since nutrition during pregnancy plays such an important role for ensuring optimal fetal

health and development, pregnant women should be empowered to adopt a healthy lifestyle and good
12



eating practices. Targeting this group with effective interventions addressing nutrition and food

insecurity may help to reduce health and developmental inequalities.

1.2. Compromised Nutrition during Pregnancy in Low-Income Settings

Nutrition is a key determinant of health that directly impacts the fetus, affecting both offspring
survival and development (69,70). Inadequate maternal nutrition or malnutrition during pregnancy is not
only prevalent in low- and middle-income countries, but also exists among low-income vulnerable
women living in industrialized countries (14,71,72). There is in fact a double burden of malnutrition
worldwide, where undernutrition and overnutrition coincide (73). A systematic review and meta-analysis
examining the impact of this nutrition-related double burden on diseases in 18 countries found that
undernutrition coexists with high prevalence of overweight and obesity in all countries, including high-
income countries (74). Since the 1980s, the prevalence of being overweight during pregnancy is higher
than being underweight (75). In Canada, low-income groups are more at risk of adopting a low-quality

diet because of greater financial incentives to consume energy-dense food (59,60).

The higher costs of a quality diet are supported by many studies. Maillot et al. (2007) used a
nutrient profiling system to find the contribution of different foods to the participants’ diets in terms of
energy, nutritional quality and costs (60). They found that meat and animal sources of proteins (including
poultry, fish and eggs), as well as fruits and vegetables were associated with the highest food quality, but
also the highest costs (60). Whole-grain cereals had good food quality scores compared to refined grains,
but were twice as expensive (60). On the contrary, sweets and salty snacks had the lowest food quality
scores but were also the cheapest items (60). Given these results, adopting healthier eating habits can be
highly challenging for low-income groups (60). In another study, a systematic review examined the

contribution of food prices to the inequalities in diet quality among socio-economically disadvantaged
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groups (59). Results consistently supported the fact that healthier diets are more expensive and
confirming the lower cost of less nutritious food per calorie than nutrient-dense food (59). This review
also identified the economic barriers to healthy diets (59). The discrepancies between insufficient income
provided by governmental financial assistance program of Canadians and increased costs of nutritious
food could contribute to the vicious cycle of food insecurity in low-income groups (21). In this sense,
obtaining an adequate nutrition during pregnancy can have significant consequences on improving

maternal and fetal health for economically underprivileged groups.

1.2.1. Nutrition during Pregnancy and Related Outcomes in Low-Income Settings

Maternal under- and overnutrition both contribute to adverse pregnancy outcomes in socio-
economically vulnerable pregnant women. Maternal undernutrition has been associated with increased
risk of adverse fetal health outcomes such as intrauterine growth restriction (IUGR), small for gestational
age (SGA) newborns and preterm births (<37 weeks of gestation), which substantially increase morbidity
and mortality rates (64,76). For instance, IUGR and SGA can lead to short-term complications and death,
and long-term deficits in growth and neurodevelopment (9,77,78), while preterm birth is associated with
different complications such as weak sucking reflexes, hypothermia, inadequate gastrointestinal
absorption and intraventricular hemorrhage (79). IUGR is typically induced by chronic maternal
malnutrition and other risk factors like smoking, which are more present in low socio-economic groups
during pregnancy (80). IUGR is a risk factor for disproportionate growth retardation in the infant, which
leads to lower body mass index (BMI), ponderal index and weight/age circumference (77). IUGR is often
associated with SGA newborns, which can be defined as a weight below the 10™ percentile for age at
birth (79). Babies born SGA often have a percentage of body fat below 1% of their total weight (79).

Babies born SGA also have higher metabolic activity, low glycogen stores and a higher blood viscosity
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(79). In Canada, women in the lowest quintile of income were 1.42 times more likely to have a SGA
baby than those in the highest quintile of income in 2001 (16). However, this disparity rate ratio,
calculated by dividing the rates from the first quintile to those from the fifth quintile, decreased to 1.34
in 2011, which is mostly due to increased rates of SGA in the highest income level and stable rates in the
lowest income level (16). Other nutrient deficiencies are directly linked with irreversible health outcomes
such as Spina Bifida, one of the most common congenital anomalies associated with folic acid deficiency
during early pregnancy (24). Another classic example is neonatal rickets, which is associated with a
maternal deficiency in vitamin D (81). Maternal overnutrition is also linked with increased morbidity
and mortality (75). For the mother, being overweight or obese increases risks of complications during
pregnancy like developing gestational diabetes, hypertension and preeclampsia (25). Complications
during delivery are also more frequent (e.g., caesarian sections, infections, large for gestational age
babies, etc.) (25). Since nutrition during pregnancy plays such a crucial role on short- and long-term
health of their offspring, every pregnant woman should have access nutritious food and supplements to

fulfill their needs and those of their developing fetus.

1.2.2. Macronutrient Intake during Pregnancy

During pregnancy, nutrient requirements of women are increased in order to satisfy the needs of
the growing fetus and maternal physiological changes (82). According to the Dietary Reference Intakes
(DRIs), all macronutrient requirements increase, that is for proteins, carbohydrates and lipids (19). In
fact, there are some adaptive responses linked to the maternal utilization of macronutrients during
pregnancy, as the fetus requires a continuous amount of glucose, amino acids and essential fatty acids
for its development (25). An increased caloric intake is necessary during this anabolic state to help the

growth of existing tissues like the uterus, breasts and adipose mass, and the synthesis of new tissues like
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the fetus, placenta and amniotic fluid (25). It is estimated that approximately 27% of the total weight
gain during pregnancy is associated with fetal development, 6% accounts for the amniotic fluid and 5%
for the placenta, while the rest is due to maternal tissue growth, fat stores and fluid expansion (25). Fat
is usually stored during mid-pregnancy to prepare for the rapid growth of the fetus at the third trimester
and in prevision for lactation (25). This shift towards catabolism induces an increased use of lipids by
the mother as the main energy source during the third trimester, in order to preserve glucose and amino
acids for the fetus (83). In fact, pregnant women with a healthy body weight require, on average, an
additional 350 calories per day during their second trimester and 450 extra calories per day during their
third trimester to ensure an adequate development and a total gestational weight gains between 25-35 Ib
(19,84). To prevent excessive weight gain and associated complications, overweight or obese women
should aim for a total gestational weight gain between 15-25 Ib for overweight women and 11-20 Ib for
obese women (84).

Protein is a key macronutrient which plays an important role in structural and functional
biological processes (85). During pregnancy, the metabolism of protein changes to accommodate for the
increased fetal demands (86). In fact, there is a 15% increase in protein synthesis during the second
trimester and a 25% increase during the last trimester, as well as a decrease in amino acids catabolism
(86). It is hypothesized that these metabolic changes are aimed to conserve protein during this demanding
life stage (86). According to the DRIs, protein intake during pregnancy should remain between 10 and
25% of the total energy intake (19).

Metabolic adaptations lead to a rise in blood lipids and cholesterol levels during pregnancy (87).
Cholesterol is essential for cell membranes creation and hormone synthesis of the fetus (87). High blood
lipid levels (i.e., triglycerides) might also be used as additional energy source by the developing fetus
(87). Essential fatty acids, like eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA), also play

a crucial role during pregnancy by influencing, among many functions, the development of the brain and
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the retina of the fetus and by reducing the risks of adverse maternal outcomes like preeclampsia (88).
Lipid intake should contribute to 20-35% of the total energy intake during gestation, while EPA and
DHA should represent 0.6-1.2% of total energy intake (19).

Glucose obtained from carbohydrates is the fetus’s most important energy substrate during each
trimester of pregnancy (87). To optimize fetal development, carbohydrate metabolism also adapts such
that fasting glucose value is lower in early pregnancy due to an increase in plasma volume, and
postprandial glucose rise with utilization of glucose by the fetus in later pregnancy (87). Glucose
production by the liver is also increased by 30% during this stage (87). The DRI for carbohydrates is
between 45 and 65% of the total energy intake (19). Overall, having an adequate macronutrient intake
during pregnancy is important to promote optimal metabolic changes for the mother and growth and

development for the fetus.

1.2.3. Micronutrient Intake during Pregnancy

Many key micronutrients play various significant roles during pregnancy. For example, vitamin
A is required to support growth and tissue maintenance of the baby and aid in maternal metabolism (e.g.,
bone metabolism, immune function, anti-oxidation, etc.) (89). B-complex vitamins are needed for the
production and release of energy in body cells and play a role in the metabolism of macronutrients (85).
Due to the high metabolic demand during pregnancy, B-complex vitamins needs are increased to support
cellular growth and development (85). Folic acid, vitamin Bg, is necessary to numerous biological
processes, including DNA synthesis, repair and methylation, and can prevent the occurrence of neural
tube defects in the offspring (90-94). Vitamins C and E act as antioxidants and prevent oxidative stress
(85). In fact, the dietary requirements for Vitamin C increase by 35 mg/day in smokers, due to increased
oxidative stress and metabolic renewal rate (19). Vitamin C also supports collagen production during

pregnancy (the main component of connective tissues) and increases the absorption of iron (25,95).
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Vitamin D contributes to calcium homoeostasis and maintaining good bone density in the mother and is
associated with the baby’s weight at birth, bone mass and serum calcium levels (85,96). Calcium is
required for bone mineralization and maintaining cell membranes, as well as other biological processes
(85). During pregnancy, it has been shown to be protective against hypertensive disorders (e.g.,
preeclampsia, eclampsia, gestational hypertension) (97). Finally, the demand for iron, a major component
of haemoglobin and an important nutrient for many cellular functions like oxygen transport, is also
increased during pregnancy (98). Indeed, the extra iron supports the maternal increase in blood volume,
helps to meet fetal needs and increases the maternal stores in prevision of blood loss during delivery (98).
Overall, every micronutrient plays a crucial role during the different stages of pregnancy. Inadequate
micronutrient intake during pregnancy can strongly impact the health and well-being of the mother and
growing fetus (15,24,70). Although all of these nutrients are naturally found in food, obtaining them from
the diet alone during pregnancy represents a challenge for many micronutrients (e.g., vitamin D, calcium,
iron, folic acid) (85). In fact, the fetus relies completely on maternal stores and intakes to ensure its
development, which is why maternal supplementation is important (85). Finally, inadequate intake of
macro and micronutrients is likely exacerbated during pregnancy in women that are already malnourished

(23).

1.2.4. Determinants of Healthy Eating in Pregnancy

Pregnancy often increases motivation and desire to learn and implement lifestyle changes (99).
In a Swedish study, pregnant women’s self-reported motivation and ability to change were investigated
(99). Although 90.4% of the participants in this study had positive perceptions of their health and 61.3%
were reportedly satisfied with their actual lifestyle habits, their motivation to change some of them,

including increasing physical activity levels, improving dietary habits and reduce their weight if needed,
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increased during pregnancy (99). This was more prevalent for women with a higher BMI (OR = 1.79,
95% CI1 1.62-1.93) and education level (OR =2.31, 95% CI 2.06-2.62) (99). In a qualitative study
examining the experiences of obese pregnant women who attended a lifestyle intervention, 17 women
were interviewed three years after childbirth (100). The participants explained that their unborn child
was the main source of motivation for adopting a healthier lifestyle, including nutrition and physical
activity (100). However, after child birth, the participants stopped following the recommendations and
returned to their habitual eating habits (100). These findings suggest that pregnancy is a good moment
for adopting new behaviours but the lack of long-term support may be determinant for maintaining them

(100).

Women of low socio-economic status face many barriers preventing them from changing their
eating habits and nutritional intake (101). A systematic synthesis of studies examined which factors
influence dietary choices (food and supplements intakes) during pregnancy in industrialized countries;
including USA, Japan, the UK, Sweden, Australia and France (102). Data from low-income pregnant
women and diverse socio-economic groups was included in the analysis (102). Factors influencing
healthy eating included individual self-efficacy to make good dietary choices, psychological factors,
perceptions linked to individual benefits, risks and need of changing their diet, financial constraints and
social environments (e.g., social pressure), nutrition knowledge and the food environment (e.g., access
to food) (102). The key motivator to healthy eating practices was the desire to enhance both one’s health
and fetus’s, as well as the recommendations received from health care providers (102). Another study
examined the factors influencing healthy eating in low-income obese pregnant women in the USA (n=96)
(103). It reported similar barriers to previous studies but emphasized the convenience and affordability
of fast food and the perceptions that fruits and vegetables are too perishable (103). Hence, although
pregnancy is a good opportunity for healthy dietary changes, the impact of poverty on socio-
economically disadvantages pregnant women limits their ability to improve their diet.
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Many factors appear to influence nutritional patterns, diet quality and adherence to the guidelines.
Dowle et al. conducted a review of the literature to identify determinants of diet quality during pregnancy
(104). Determinants of dietary patterns and diet quality included environmental (i.e., physical,
sociocultural, economic and political, and medical factors), sociodemographic (i.e., age, education,
employment, ethnicity, etc.), individual (i.e., behaviours, genetics) and pregnancy-related factors such as
physical (e.g., presence of nausea or vomiting) or psychological (e.g., anticipation of gestational weight
gain, anxiety) factors (104). This review showed that the most predictors of inadequate diet quality during
pregnancy in upper-middle and high-income countries were being young, having a low educational

attainment and others not following the typical health recommendations (104).

In a study by Fowles and Fowles (2008), two main categories of determinants of healthy eating
during pregnancy, including in low-income pregnant women, were identified as interpersonal and
collective (105). Intrapersonal factors include physiological (e.g., pre-pregnancy BMI, pregnancy-related
symptoms like nausea or vomiting), cognitive perceptual (e.g., nutrition knowledge, perceptions of
healthy eating, attitudes linked to gestational weight gain) and psychological (e.g., depression, stress,
emotional eating) components (105). Collective factors include interpersonal (e.g., income, social
support, ethnicity), institutional (e.g., educational programs or benefits offered by employers) and
community (e.g., food environment, availability and access to healthy food) components (105). This
conceptual framework is comparable to other models of determinants of eating habits unspecific to
pregnancy that categorizes those determinants with respect to the environment (sociocultural, socio-
economic and ecological) and the individual (genetics and biology, psychosocial and attitudes) (106—
108). Although these frameworks are not specifically adapted to pregnancy in low-income settings, they
have the benefit of considering the interplay between environmental and individual factors for
understanding eating habits. To promote healthy eating during pregnancy, Fowles and Fowles suggest
that stakeholders such as health care professionals identify these determinants in order to better address
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them (105). They suggest that vulnerable pregnant women should be referred to food subsidies or
perinatal programs available in their community in order to improve their nutritional intake and reduce
adverse pregnancy outcomes (105). Although pregnancy has been extensively studied, more research
needs to be performed on the relationship between these determinants and how they affect dietary habits

and nutritional intakes of vulnerable pregnant women.

1.2.5. The Impact of Nutrition-Focused Perinatal Interventions

The dietary impact of nutrition-focused perinatal intervention on vulnerable women and offspring
health is well documented. A systematic review assessed the effects of a balanced protein and energy
supplementation in undernourished pregnant women (low- and middle-income countries) on their
offspring’s development (23). The protein-energy supplementation had a positive and significant effect
on birth weight, but not on other short-term child growth measures such as birth length or head
circumference (23). The effects on subsequent child growth and development are also unclear, due to the
lack of long-term or follow-up studies (23). A Cochrane review on multiple-micronutrient
supplementation during pregnancy also showed an 8% lower risk of SGA newborns and a 12% reduction
of low birth weight risk among pregnant women who received a combined iron and folic acid
supplementation (82). Since pregnant women from lower socio-economic settings often suffer from more
than one micronutrient deficiency, the authors suggest that a multiple-micronutrient supplementation is
more effective than only providing iron and folate in preventing adverse pregnancy or maternal outcomes
(82). More recently, a Cochrane review including more than 70 trials and 19,927 participants reported
that higher omega-3 intake from supplementation or dietary sources during pregnancy had the potential
to reduce preterm birth and early preterm birth (88). However, natural sources of omega-3 are found in

nutrient-dense food (e.g., fish) which are typically more expensive, and less available for low-income
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groups (60,88). Considering these issues, perinatal programs should target nutritional interventions
combining both components of the diet that is macronutrients and micronutrients from food and

supplements.

A classic example of a perinatal program is the Special Supplementary Nutrition Program for
Women, Infants and Children (WIC) in the United States (109). This program has received the most
attention as it has regularly been evaluated (109). This intervention provides vouchers for healthy food
(but not for prenatal supplements), nutrition education and referrals to other health care professionals
(110), and has not only improved pregnancy outcomes, but also improved children’s nutritional status
and early neurodevelopment (109). The impact of this intervention on the diet of pregnant women has
been assessed first in the late seventies / early eighties, and reassessed more than two decades later.
According to Rush et al., three studies have found that WIC had a significant impact on the protein intake
of women (from 4.6 to 10.6 additional grams per day) (111), while only one study showed a significant
increase in daily caloric intake compared to the control group (from 1,678 kcal to 1,924 kcal) (112). In
another comprehensive dietary assessment with 6,563 women participating in the WIC program, it was
found that there was a 10-20% increase in their consumption of most micronutrients (e.g., iron, calcium,
vitamin C, magnesium, phosphorus, thiamin, riboflavin, niacin, vitamin Be and vitamin B12), as well as
protein and energy, compared to the control group (113). A small increase in the mean birth weight of
offspring was also observed (113). The most recent assessment of the WIC participants’ nutritional status
showed that the women consumed on average 2,127 kcal per day, had a percentage of energy that was
higher than the recommendations for fat and protein but lower for carbohydrates (114). The participants
also remained at risk of inadequate intake of folic acid and iron, but had, on average, an adequate intake
of vitamins A and C (114). Because the WIC program aims to provide supplemental food (not prenatal
supplements), this study focused only on the contribution of food to the dietary intakes of participants,
which could explain why folic acid and iron intakes were lower than the recommendations (114). These
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results reinforce the importance of a perinatal program focusing on the provision of both macro and

micronutrient supplementation to ensure an adequate nutritional intervention during pregnancy.

Another well-known example of a perinatal program includes the Healthy Start program in the
UK, which also focuses on improving the nutritional status of low-income women and children, by
providing vouchers to spend on milk, fruits and vegetables, infant formula and free prenatal vitamin
supplements (115). Numerous studies have assessed the impact of this program in the UK since its
creation in 2006. In a realist review of the program, Ohly et al. (2017) identified two major outcomes on
low-income pregnant women adhering to the program: dietary improvement (i.e., increase in fruits,
vegetables and cow milk intake) and financial assistance (i.e., using the vouchers to save money for other
items) (116). A qualitative study examined the perspectives of practitioners and women participating in
the program in relation to the reduction of nutritional disparities (117). The results showed that vouchers
led to an increase in the amount and variety of fruits and vegetables in the participants’ diets (117). The
study identified a number of barriers (e.g., registration issues, price increase of food and difficulties to
redeem vouchers in rural areas) that participated in reducing the program’s impact (117). Drawing on a
national representative data from the Health Survey for England (2001-2014), a more recent study
compared the intake of fruits and vegetables between adults and children (n=84,278) exposed and not
exposed to the Healthy Start program (118). The results contradict Ohly et al.’s study, showing that the
consumption of fruits and vegetables was in fact similar between the two groups (118). The authors
hypothesize that vouchers were possibly exchanged for milk and infant formulas instead, or that
participants did not buy additional fruits and vegetables than what their vouchers provided them with
(118). To our knowledge, no study has assessed the dietary intakes in terms of calories, macronutrients,

and micronutrients of the program’s participants.

The Canada Prenatal Nutrition Program (CPNP) is a federally funded program, managed

differently by the Canadian provinces and territories, which was created in 1995 to help pregnant women
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facing different challenges like poverty, isolation, family violence and substance use by improving
maternal health behaviours and subsequent birth outcomes and child health (119). A retrospective study
was conducted in 2,000 communities across the country, from 2002 to 2006, to find out if the program
had met its objectives in addition to investigate if the outcomes varied across the different social groups
(120). The results show that the CPNP is meeting its goal by reaching its intended clientele (120). The
more pregnant women were exposed to the program, the more they were likely to adopt positive
behaviour changes (quit smoking or drinking alcohol, breastfeed, take their prenatal multivitamins
supplement) (120). Rates of preterm birth, low birth weight, SGA babies and neonatal complications also

decreased (120).

The assessment of the long-term impact of various existing perinatal nutrition programs on the
health and nutrition of participants and their offspring is limited (23,121). The potential unintended
outcomes of food subsidy programs should also be assessed to obtain a more comprehensive picture of
their actual impact or lack of. For example, in the CPNP program, rates of babies who were identified as
being large for gestational age (LGA) increased for unclear reasons in some social groups (e.g.,
Aboriginal women, newly arrived immigrants, low-educated women, women with moderate food
insecurity) (120). Rates of breastfeeding were also lower among WIC participants, possibly due to the
increased use of infant formula that is provided by the program (122,123). Finally, concerns over low
intake of multivitamin supplements were raised by different stakeholders (i.e., health and social care
providers) working for the Healthy Start program, even if they are provided free of charge to the
participants (117,124). Barriers to low consumption of multivitamins in this program included
administrative challenges related to the provision of the supplements (e.g., complex ordering and
reimbursement systems, short shelf life of the products, limited distribution schedules, etc.) and other

logistical difficulties (e.g., low cost-effectiveness) (124).
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Multiple evidence is pointing towards the growing issue of inequalities among pregnant women
in Quebec. For instance, data from federal and provincial reports is showing an increase in low-income
rates from 2007 to 2014 and severe food insecurity rates from 2005 to 2011 (16,48), which ultimately
affect nutrition and overall health. In this sense, inadequate nutritional intake during gestation can further
contribute to health disparities between underprivileged and more privileged pregnant women in Quebec.
The impact of perinatal programs in this province for preventing and promoting health in this vulnerable
group thus requires additional attention since it has the potential to better understand and consequently

improve the outcomes of perinatal public health programs.

1.3. The Higgins Nutritional Intervention Program

In the province of Quebec, a perinatal nutrition intervention called the Higgins program took
place in the 1960-1970 and has greatly influenced the instigation of the current institutionalized Olo
(Oeuf-Lait-Orange in Quebec) and WIC (in the USA) programs (125). The aim of the Higgins program
was to reduce low birth weight rate in socio-economically disadvantaged pregnant women living in
Montreal City (125). This four-step program, developed by the Montreal Diet Dispensary, used a
systematic method (the Higgins Method) combined to regular prenatal care routine visits by trained
counselors (126). The Higgins Method included different interventions: an assessment of the participants'
risks for adverse pregnancy outcomes (i.e., undernutrition, underweight and stress condition), a
determination of the appropriate nutritional treatment, an individualized nutrition-focused teaching based
on their diet history and follow-ups every 2-4 weeks (125-127). The participant’s risk profile and
nutritional treatment were determined according to three different high-risk pregnancy-related criteria:
undernutrition (based on protein intake lower than the standard), underweight (at least 5% lower than the

standard) and stress condition (history of poor pregnancy outcomes, recent previous pregnancy and birth,
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low gestational weight gain, vomiting and emotional distress) (125-127). The nutritional treatment
included distribution of food supplements (eggs, milk and oranges or orange juice), vitamin and mineral
supplements, counselling from a dietitian including weight monitoring and referrals to other
professionals for any non-nutrition-related issues (125-127). Those food items were chosen because of
their nutritional quality, as they can fulfill a large part of the daily needs in protein and energy (125-
127). This treatment aimed to compensate for the negative effects of various malnutrition-related risks
factors on pregnancy outcomes (125-127).

Several studies were conducted throughout the years to measure the impact of the Higgins
Nutrition Intervention Program in different subgroups of vulnerable pregnant women. Indeed, this
program has improved several outcomes of twin pregnancies (127). In one study, medical charts were
reviewed to determine the differences in pregnancy outcomes between twins born between 1974 and
1988, from mothers that benefited or not from the Higgins Nutrition Intervention Program (127). The
authors focused on twin pregnancies because of their increased risk of child morbidity and mortality
(128). Various variables were measured such as birth weight, low birth weight and very low birth weight,
preterm delivery, very preterm delivery, intrauterine growth retardation (IUGR) and perinatal morbidity
and mortality (127). After adjusting for confounding factors, results showed that birth weight was 80 ¢
(p < 0.06) higher in the intervention group (127). Also, rates of adverse perinatal outcomes significantly
decreased by 25% for low-birth weight, 50% for very-low-birth weight rates and 30% for preterm
delivery in the intervention group (127). Maternal morbidity and neonatal mortality were also
significantly lower (127).

The impact of the Higgins Program was also studied in an adolescent pregnant population (126).
A review of medical charts was performed to compare 2 groups of babies born to adolescent women
participating or not to the Higgins Program between 1981 and 1991 (126). The same pregnancy-related

outcomes described in the previous paragraph were measured. Again, the results showed that birth weight
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in the intervention group was 55 g higher, and that low-birth weight and very-low-birth weight rates were
both significantly decreased by 39% and 56% respectively (126). Similar to the high-risk twin
pregnancies, the pregnancy outcomes in adolescents are improved by this perinatal program (126).

Between 1963 and 1979, another study was conducted to help clarify the effectiveness and
efficacy of this perinatal intervention targeting nutrition on birth outcomes (125). In order to reduce the
confounding effects of the various risk factors individually influencing the efficacy of the program
among mothers participating to the intervention, a comparison with other siblings sharing the same
environment and parents but who had not received the intervention was made (125). Mothers pregnant
with their first-born child had not participated in the Higgins Program, but had done so for their second-
born child (n=552 mothers) (125). Participants were eligible if they had had at least one contact with a
dietitian from the Higgins program and had given birth in the same hospital (Royal Victoria Hospital,
Montreal) (125). The results, after adjustment for parity and infant sex, showed that second-born children
had a significantly higher birth weight than their siblings (mean increase of 107 g), and a 50% lower low-
birth weight rate (125). Results also showed a reduction of the incidence of small for gestational age
(SGA) newborns by 50% with any dietary counselling and by 78% with at least 4 follow-ups with a
dietitian (125).

In conclusion, the Higgins Nutrition Intervention Program included an assessment of risk profiles
for adverse birth outcomes in low-income mothers in Montreal, in addition to a subsequent individualized
nutritional intervention (125-127). Multiple studies concluded that it had a positive impact on reducing
SGA rates at birth and other related comorbidities that are prevalent in this vulnerable population. As a
result of its success, the Higgins Program has laid a basis for many other perinatal interventions targeting

nutrition such as the WIC program in the USA and the Olo perinatal intervention in Quebec (129).
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1.4. The Olo Perinatal Intervention

In Quebec, the Olo intervention, a nutrition-focused perinatal intervention, has been supporting
vulnerable pregnant women for over three decades. This well-established public nutritional intervention
aims to reduce health disparities in vulnerable families and children living in poverty by enhancing their
probabilities of having a healthy baby, in addition to improving their health and feeding practices early
in life (26). This intervention is called Olo (Oeuf — lait — orange), a French acronym meaning egg, milk
and orange. In 1991, the Olo Foundation was created to improve the nutrition, health and well-being of
low-income pregnant women and ultimately to reduce SGA incidence at birth (130,131). Today, the Olo
Foundation’s mission is more holistic by also focusing on the empowerment of low-income families in
learning healthy eating habits (eating well, cooking and eating with the family) early in life (131,132).
The intervention is intended to reach its objectives by supplying nutritious food (vouchers for the
equivalent of one egg, 1 L of milk and 125 mL of orange juice every day) to help improve the participants’
protein intakes (i.e., milk and eggs), as well as increasing their calcium and vitamin D consumption (i.e.,
milk, which is fortified in Canada) (133). A multivitamin supplement is also provided daily, to help
participants meet their increased needs in micronutrients, including iron and folic acid (133). One bag of
frozen vegetables was added to the three typical food in October 2019, with the aim of gradually replacing
the orange juice, which was the first modification to the food items offered since its creation (132,134).
In addition to those dietary resources, nutritional counselling from a registered dietitian and other tools
(handouts, recipes, meal planner, etc.) are provided (132). Each year, the intervention is offered to
approximately 15,000 low-income pregnant women, many of which also have low education attainment
or are new immigrants or refugees (28). Participants from the Olo intervention represent approximately
75% of pregnant women living in economic insecurity and has reached over 200,000 pregnant women
since its creation (28). With the help of a recent major governmental funding, the Olo Foundation hopes
to reach even more families in the coming years (27).
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This perinatal intervention is established across the province of Quebec and administered in
collaboration with the CISSS (Centre intégré de santeé et de services sociaux), in local community service
centres (LCSCs) (28,129). To be eligible, pregnant women must be below Statistics Canada low-income
cut-offs (129). The provision of food and services generally begins at 12 weeks of gestation (129). By
providing food and supplements, dietary counselling and other tools, this public health intervention has
the potential to increase both caloric and nutrient intakes by improving women’s eating habits, such as
avoiding skipping meals, and improving the quality of meals and snacks or their distribution throughout
the day.

The Olo intervention did not receive as much scientific attention than the WIC or Higgins
programs. In 2016, Haek and Lefevbre conducted a retrospective study using a quasi-experimental design
to investigate the impact of the Olo intervention on child health (129). They compared the birth records
of newborns from LCSCs offering or not the Olo intervention between 1986 and 2008 and examined the
progressive implementation of the intervention across the province and associated the data to the overall
impact of the perinatal program on child health at birth (129). The outcomes measured included birth
weight, LBW, gestation length and preterm delivery (129). The authors reported that the Olo intervention
significantly increased newborns’ birth weight (69.8 g) and decreased risk of LBW by 3.6% (129). No
significant effect on gestation length and risk of preterm delivery was found (129). However, rather than
documenting the actual birth weight of babies from mothers who truly took part in the intervention, this
study is based on detailed administrative birth registries of the different geographical regions studied
(129). The direct impact of the Olo intervention on birth weight and the effect of dietary counselling on
modification of maternal eating habits warrant further investigation.

The characteristics and the needs of vulnerable populations also deserve some attention since they
may have changed since the 1970s (e.g., increased use of social media and access to health information,

growing cultural diversity). In this respect, novel research strategies may need to be implemented if
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unmet needs of vulnerable populations are identified. An internal evaluation of the Olo intervention in
84 participating CISSS, 1 indigenous health centre and 1 other resource centre revealed that one in six
care givers (17.5% of the respondents) did not give the recommended amount of food and supplements,
mostly due to the inability of participants to consume the suggested amounts of food on a daily basis
until delivery, leading to waste of both food and financial resources (28). The respondents also specified
that some of the typical foods were modified (real fruits instead of the fruit juice, omega-3 eggs to lower
the costs, etc.) or simply not given due to the multivitamin supplement covering for all micronutrient
needs (28).

Although the Olo perinatal intervention is based on a previous effective program and is widely
implemented and integrated with health care infrastructure in Quebec, its direct impacts on maternal and
infant health and nutritional practices were never studied among the participants. Studying in greater
depth this perinatal intervention is crucial because of the potential breadth of impacts on vulnerable
pregnant population in Quebec. From a nutritional policy perspective, it is essential to better understand
the socio-economic context, health disparities and food insecurity of socially and materially deprived
pregnant women participating in the Olo intervention to help caregivers to better address their needs and

improve overall maternal and fetal health.
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CHAPTER 2: Aim and specific objectives

2.1. Aim
The overarching aim of this research project is to assess both the impact of the Olo intervention

on participants’ dietary habits and nutritional intake as well as their appreciation of the intervention.

2.2. Specific Objectives

The specific objectives are to assess the:

1. dietary intakes (energy, macronutrients and micronutrients);

2. eating practices (e.g., quality and frequency of meals and snacks) of women participating in the
Olo intervention; and

3. the participant’s perception and appreciation of the material (tools and food coupons), human
(nutritional counselling) and organizational (e.g., distribution, frequency of follow-ups) resources

provided by the Olo perinatal intervention.
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CHAPTER 3: Methodology

Pre-existing economic and material contexts of nutritional programs and the characteristics and
capacities of their participants are key elements characterizing the intervention process and outcomes.
This study responds to recent calls for using multiple methods and approaches in evaluative research in
order to identify, contextualize, and evaluate the differences in participant outcomes (135).
Methodologically, adding a qualitative component improves process validation by improving the
understanding of the context / process which can subsequently enhance the effectiveness of the

intervention and facilitate knowledge transfer (136,137).

3.1. Design

This study used a mixed method explanatory design emphasizing a quantitative analysis (138).
The predominant component of the study was based on quantitative methods which provided descriptive
data on the dietary intakes and eating practices of the participants. The qualitative data provided
contextual information on research participants (sociodemographic, behavioural, Olo intervention
process) enriching data analysis and contributing to explaining outcome patterns and variations (139—
141). The quantitative methods assessed the women’s dietary intake (i.e., calories and nutrients), as well
as their eating practices (e.g., quality, variety and frequency of meals and snacks, cooking skills, etc.)
and food security status collected over three visits. Qualitative semi-structured interviews were held with
a subgroup of participants during the third visit. Interviews provided contextual information on research
participants (sociodemographic, behavioural, Olo intervention process) informing data analysis and
contributing to explaining outcome patterns and variations. A theme-based analysis was used with
groups made according to two components of the Olo intervention: the economic resources (food and

supplement vouchers) and human resources (nutritional counselling from a dietitian, in-home visits)
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dispensed by the intervention. For the purpose of this study, a resource is defined as any economic,
material and human support that is provided by the intervention with the intent of reaching its objectives,

i.e., reducing nutritional disparities and acquiring good eating habits in early life.

A collaborative approach between the Olo Foundation, service providers and researchers helped
fashion the study design and coordinate the stages of the research process. Inter-researcher validation
was also performed to ensure adequacy of the results. Triangulation of the quantitative and qualitative
data provided a more complete sense of the participants’ dietary practices. The data collected over the
three visits participated in creating a relationship with the participant, and to better focus and probe

specific themes during interviews.

3.2. Recruitment

Pregnant women were recruited with the help of the Registered Dietitians (RDs) working in the
Olo intervention and used a convenience sampling strategy. Recruitment included women aged at least
18 years-old, speaking French or English, pregnant with a singleton and receiving the Olo intervention
in the CISSS (Centre intégré de santé et services sociaux) of the Gatineau region. Participants had to
have taken part in the Olo intervention for at least one month to allow enough time to modify their eating
habits and consume the food and supplements offered by the intervention. Participants were excluded if

they were above 34 weeks of gestation to allow sufficient time for data collection before delivery.

The study was explained to participants by the RDs during a typical follow-up visit using our
recruitment flyer (see Appendix 1). RDs were asked to read the recruitment flyer to the women to avoid
any discrimination against illiterate women. The flyer included the study title followed by a short
description of the project as well as the inclusion/exclusion criteria and advantages to participate in the

study. It also listed information about what the participation entailed for the women (3 visits, completion
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of different questionnaires and an optional interview). Advantages of participating (receiving a
personalized nutrition evaluation, helping their community and receiving $20 per visit to cover potential
expenses related to their participation) were also specified. Finally, a note on confidentiality and the
voluntary nature of their participation was presented, as well as the contact information of the Master’s
student. After going through the flyer with the pregnant women, the RDs asked them to complete a
registration form indicating whether they were interested in participating in the project and authorizing
the research team to contact them for further information in case of a positive answer by writing their
name and phone number. Their willingness to participate remained confidential and unknown by the RDs
to avoid any undue influence or coercion. Because the recruitment was done in multiple sites in the
CISSS of the Gatineau region, the RDs sent the completed forms in sealed envelopes to their manager’s
administrative assistant (by internal mail or in person), who kept them in a locked filling cabinet until a
member of the research team collected them. Once the forms were collected, women interested in
participating were contacted and received additional information on the research project. The
inclusion/exclusion criteria were then reviewed, and if they were interested, a first visit was scheduled
(see Appendix 2). Women were asked when and where they preferred to meet (e.g., at their home, in a
local community service centre or in a public place) to increase participation rate. Every information
provided by the participant during these phone calls (e.g., address, time of the meeting) as well as all the
research data was collected and managed using REDCap ™ electronic data capture software which server
is hosted at the Montfort Hospital (142,143). REDCap™ is a secure research web platform (password-
protected) to organize, manage and store research databases and provides an interface for validated data
capture, automated export procedures for many data as well as procedures for data integration (142,143).
The two subsequent meetings with the participants were scheduled during the first visit. Every visit was
confirmed by phone the day before to increase compliance. Because of the precarious living conditions

of the population studied, a security system was put in place between the team members for home visits.
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Before and after each visit, a text message or an email was sent to the thesis supervisor to let her know
when the visit started and ended. In case of an emergency, the supervisor had access to the REDCap ™

software where the information on the participants’ address was stored.

Overall, 41 women were contacted, 33 women were recruited but only 30 women completed the
study. Each participant was met three times, for a total of 90 visits overall. Reasons for non-completion
included unavailability of the participant or being unable to reach the participant after the first contact by
phone (e.g., no service, no call back from the participant, etc.). Recruitment was completed from August
2018 to May 2019. Ethical approval was obtained from both the Comité d éthique de la recherche (CER)
of the CISSS of Outaouais and the Health Sciences and Sciences Research Ethics Board of the University
of Ottawa beforehand (see Appendix 3). A data-sharing agreement between the research ethics boards of
the Montfort Hospital and the University of Ottawa was also completed allowing the storage of the data

in the REDCap™ software, hosted at the Montfort Hospital.

3.3. Sample size calculation

The sample size calculation was based on the 2015-2016 CISSS internal statistics. Three hundred
and fifty-four pregnant women took part in the Olo intervention in the CISSS of the Gatineau region.
The sample size calculation for the quantitative component of this project was performed using nQuery
Advisor based on the McNemar’s test of equality of paired proportions for women achieving the Dietary
Reference Intakes (DRIs) with and without the Olo food and supplement intake. Using an alpha
(significance level) of 0.05, a 2-sided test, a Power of 80% and a difference in proportion of women
achieving the DRIs with vs. without the intervention of 25-40% (estimated by CISSS’s dietitians based
on their clinical judgment) and a sum of proportions of discordant pairs of 35-60% (estimated by CISSS’s

dietitians); a sample of 32 women was required. This represents about 10% of the original target
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population (n=354), which is an appropriate sample size for a pilot study according to Lackey and
Wingate (144). For the qualitative component, the sample size of 10 participants was determined by a
process of theoretical saturation. Given the diversity of participants characteristics the main goal was to
achieve saturation, that is a selection of an adequate number of participants to ensure that key group

characteristics (e.g., ethnicity and age) are thoroughly examined and concepts are well developed (145).

3.4. Data collection

All data collection was completed by the M.Sc. candidate, also a Registered Dietitian and member
of the Ordre Professionnel des Diététistes du Québec. At the beginning of the first visit, participants read
and signed a consent form prior to their enrollment in the study (see Appendix 4). The interviewer read
the consent form with the women, to ensure comprehension. Participants received 20$ at the beginning
of each visit to help them cover any potential fees associated with their participation (e.g., transportation
to the meeting point, babysitter). The interviewer asked the women to use their Wi-Fi connection prior
to the first visit. For this pilot study, all the participants had available Internet connection. In case of no
available Internet connection, it was planned that the interviewer would share her phone’s data service
connection, also called “hot spot”, to access the online database (i.e., REDCap™ and web-based 24-hour
recalls) on her computer. As mentioned above, the participants were offered to meet in different places,
but all chose to meet at their home, stating that it was more convenient for them.

All the data collection tools (web-based 24-hour recalls, questionnaires and interview guide) were
available in English and French. The questionnaires and interview were translated and revised by three
bilingual research team members, while the 24-hour dietary recalls and the Canadian Community Health
Survey (CCHS) Household Food Security Survey Module (food security questionnaire) were already

available in both languages. Answers to all questionnaires were directly entered in REDCap™ using a
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laptop. About 30-45 minutes were needed to complete the questionnaires and dietary recalls during the
first two visits. About 45-60 minutes were necessary to complete the interview, for a total of 60-90
minutes for the last visit including the 24-hour dietary recall. Consistency of data collection procedures

was achieved by having only one person collecting the data.

Dietary Recalls
Three in-person computer-assisted 24-hour dietary recalls (one recall per visit) were completed

by the interviewer with the participants on 2 week days and 1 weekend day (ideally), to be more
representative of their usual intake (146). This method consists in a recall of all the actual food and
beverages consumed by the participant during the immediate past 24 hours, starting at midnight. The
three 24-hour recalls were completed within two weeks to measure their short-term average dietary intake
while ensuring flexibility and compliance of participants. The dietary recalls were completed using the
R24W, an online food intake assessment platform showing portion sizes with the help of pictures and
household measures (147). The R24W uses the Canadian Nutrient File and provides a full report of total
calories, macronutrients and micronutrients and Healthy Eating Index of the diet based on estimated
three-day average of the diet recalls. Reported foods that were not found in the database were replaced
by a similar food (e.g., kefir would be replaced by plain yogurt by the interviewer). The R24W has been
validated against a 3-day food record in a population of pregnant women in the City of Quebec, Canada

(147).

First Visit
Once the first 24-hour recall was completed, an interview-administered general questionnaire,

adapted from existing questionnaires, was used to collect sociodemographic characteristics (e.g., age,
parity, education, marital status, occupation, residency status, time since entering the intervention, etc.,
see Appendix 5). A questionnaire on eating practices was also administered by the interviewer to assess

the participants’ general eating practices since they took part in the Olo intervention (see Appendix 6).
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The eating practices questionnaire was adapted from an existing questionnaire developed by another
research team to assess Olo participant’s dietary practices (unpublished data). We used the questions
most relevant to objectives with a subsample of 22 questions (multiple-choice and open-ended questions)
(148). These questions covered the participant’s cooking skills, eating habits in terms of frequency of
meals or snacks, timing, location, mindfulness, food choices (including consumption of the Olo food and

supplements) and lifestyle.

Second Visit
During the second visit, after the 24-hour recall was completed, a validated food security

questionnaire was also administered (CCHS Household Food Security Survey Module), which consists
of 18 questions on the food access, availability and utilization, as well as potential compromises in eating
patterns of a household (see Appendix 7) (67). In this questionnaire, 10 questions assess the food security
status of adults while the others provide information for the children, if applicable, in the previous 12
months (67). Questions cover different themes related to food insecurity in the household, potentially
linked to a lack of money or resources to purchase food (e.g., worrying about running out of food, losing
weight due to a lack of food, not being able to eat balanced meals, children not eating enough, children
losing weight due to a lack of food, etc.) (67). Analysis of final scores allows to categorize the participants
and their children independently in three groups: “food secure”, “moderately food insecure” and

“severely food insecure” (67).

Third Visit
During the third visit, no questionnaire was administered but an optional recorded semi-structured

interview (n=10) was undertaken with the women to assess the qualitative component of the study, after
the last dietary recall was completed. The interview guide was composed of four sections, targeting the

participant’s living context (socio-economic characteristics), as well as their perceptions and appreciation
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of material resources (food and supplements, tools), human resources (nutritional counselling) and
organizational resources (distribution, frequency, coordination) of the Olo intervention (see Appendix

8).

3.5. Data analysis

Quantitative data sets (sociodemographic information, caloric and nutrient intake, eating habits,
food security status) were analyzed by using exploratory and descriptive statistics (means + interquartile
range (IQR) and frequencies (%)). Data from the R24W provided an average of calories and nutrient
intake for the three days of dietary recalls. Nutritional intakes were examined with and without the Olo
food and supplements consumed to assess their contribution to the participant’s diet. With the help of
volunteer students and interns from the bachelor’s degree in nutrition sciences of the University of
Ottawa, dietary recalls with the associated nutrient composition (obtained from the R24W platform) were
exported and analyzed into an Excel document. The research assistants then identified all Olo foods in
the diet records, including those used in recipes (e.g., omelettes, smoothies, etc.). To find the contribution
of the Olo food to participants’ intake, the identified food items and their associated nutrient information
were removed and compared to the original one. To find the contribution of the supplements, the research
assistants took into consideration the nutritional composition of the product (e.g., Materna™, Pregvit™,
Olo home brand, etc.) and the frequency based on the three food recalls (e.g., a supplement taken two
out of three days counted as 2/3 of the content in the women’s average diet) to obtain an adequate
representation of their actual intake. Nutrient intakes were compared with the Dietary Reference Intakes
(DRIs), mainly the Estimated Average Requirements (EAR) and the Tolerable Upper Intake Level (UL)
for pregnancy. The EAR represents the median intake known to meet the minimum dietary requirements
of 50% of a healthy population in a specific period of life and a determined gender group (e.g., pregnant

women of at least 19 years old) (149). The EAR is used to determine the risk of micronutrient inadequate
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intake in groups (149). On the other hand, the UL is defined as the average maximum intake of a nutrient
that causes no known adverse health effects. An adequate nutritional intake should be between the EAR
and the UL values. The proportion of women being below the EAR or above the UL was calculated

including and excluding the Olo foods and supplements (19).

Four specific analyses are presented in this study: 1) usual intake without Olo food and
supplements; 2) intake including Olo food only; 3) intake including Olo food and supplements, and; 4)
hypothetical intake if all typical Olo guidelines (all three Olo foods in the recommended amount per day
and supplements consumed) were followed. The Healthy Eating Index (HEI) score was calculated by the
R24W software was used to evaluate their overall diet quality (100 being the highest possible diet quality
score) (150,151). This scoring system is a validated tool for measuring diet quality, based on 12
nutritional components (e.g., intake of fruits, vegetables, fatty acids, etc.) (150). As reported by Kennedy
et al. (1995), the HEI scores were compared with the participants’ perceptions of their eating practices

based on the eating practices questionnaire to help compare their perceived and actual diet quality (152).
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Introduction

Nutrition during pregnancy is a key determinant of health affecting offspring survival,
development and health (69,70). The concept of developmental origins of health and disease (DOHaD),
supported by studies of famine cohorts, strongly suggests that perinatal malnutrition and inadequate
environment in utero can lead to permanent and intergenerational epigenetic alterations resulting in
increased risk of adverse child health and development outcomes as well as physical and mental health
conditions in adulthood (e.g., obesity, cardiovascular diseases, type 2 diabetes, psychiatric disorders)
(10-13,153). Compared to wealthier groups, women and children living in poverty experience more food
insecurity and have lower access to safe and nutritious food (46,64). Findings from the Canadian National
Population Health Survey (n=17,276) suggest that social inequalities in health and nutrition have
increased over more than a decade, especially among women (47). In Canada, moderate to severe food
insecurity reaches large segments of its population within the lowest income quintile (24.4% of children
and 29.0% of adults) while being virtually inexistent in the two highest quintiles (154). Because pregnant
women living in poverty and their developing offspring are more at risk of having suboptimal nutrition-
related short- and long-term health outcomes, targeted perinatal nutritional programs and interventions

are crucial to improve their health and reduce inequalities (10-13).

The impacts of well-established nutritional perinatal services on maternal diet and offspring
health are well documented (e.g., Special Supplementary Nutrition Program for Women, Infants and
Children (WIC) in the United States and (109) and the Healthy Start program in the UK (115)). A
systematic review of perinatal nutritional interventions in undernourished pregnant women showed that
protein and energy supplementation had positive effects on birth weight, but not on subsequent child
growth (23). A Cochrane review on multiple-micronutrient supplementation during pregnancy showed
that combined iron and folic acid supplementation were associated with reduced risk of small for

gestational age (SGA) and low birth weight (LWB) newborns (82). Based on the evidence that both
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macro and micronutrient supplementation can have positive impacts on offspring health, perinatal
nutritional interventions should aim to improve both components of maternal diet. Since pregnancy
outcomes remain suboptimal in comparison to wealthier groups and despite efforts to improve the
nutritional status of vulnerable pregnant women, the complexity of this issue underlines the need for

global approaches focusing on the social determinants of health (3).

In the province of Quebec (Canada), the Olo (Oeuf — lait — orange for egg, milk and orange)
intervention has gained much traction in government policy. In 1991, the Olo Foundation was created to
reduce the prevalence of SGA newborns (130,131). Its mission has evolved to provide low income
pregnant women with better chances of delivering a healthy baby and more opportunities for early
acquisition of good eating practices by providing nutrition-related tools and services (27). This
intervention offers (1) food vouchers (for 1 egg, 1 L of milk, 125 mL of orange juice) and a prenatal
multivitamin supplement daily, (2) nutritional counselling by a Registered Dietitian (RD) and (3) other
resources and educational material (e.g., recipes, blog, handouts, etc.) (28). Each year, the Olo
intervention is offered to approximately 15,000 low-income pregnant women, many of which also have
low education attainment, are new immigrants or refugees (27,28). Annually, this corresponds to more
than 4,500,000 food vouchers distributed for milk, eggs and orange juice, 600,000 daily multivitamin
doses provided and more than 4 million dollars dedicated to the Olo intervention from federal and
provincial funding, sponsors and other contributors (including more than $2.5 million allocated to food
and resources for the participants) (27). Although the Olo intervention is offered in all administrative
regions of the province and is integrated to the health care system (27), no detailed assessment of its
impact on the participants’ dietary practices, nutritional intake (calories and nutrients) and service
appreciation has been performed. The aim of this exploratory study is to address this gap by focusing on
the region of Gatineau, one of the 27 administrative regions offering the Olo services in the province of
Quebec (27).
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Methodology and Design

This study used a mixed method explanatory design emphasizing a quantitative analysis (138).
The quantitative component provided descriptive statistics on women’s dietary intake (i.e., calories and
nutrients), eating practices (e.g., quality, variety and frequency of meals and snacks, cooking skills, etc.)
and food security status collected over three visits. The qualitative data provided contextual information
on research participants (sociodemographic, behavioural, Olo intervention process) enriching data
analysis and contributing to explaining outcome patterns and variations (i.e., process validity).
Qualitative semi-structured interviews were held with a subgroup of participants during the third visit. A
collaborative approach between the Olo Foundation, service providers and researchers helped build the

study design and coordinate the stages of the research process.
Recruitment

A convenience sampling strategy was used to target women aged 18 years-old and older, speaking
French or English, pregnant with a singleton and receiving the Olo intervention in the Centre intégré de
santé et services sociaux (CISSS) of the Gatineau region. Participants needed to be enrolled in the
intervention for at least one month in order to allow enough time to adhere to the intervention. Pregnant
women were recruited with the help of the RDs during a typical Olo intervention follow-up visit. Women
interested in participating were then contacted by the RD from the research team who took over with the
subsequent steps of the research process (e.g., obtain consent, collect data, etc.). Participants were
excluded if they had any pregnancy comorbidities preventing them from applying the Olo typical
guidelines or if they were above 34 weeks of gestation to allow sufficient time for data collection before
delivery. Overall, 41 women were contacted, 33 women were recruited, and 30 women completed the
study. Each participant was met three times, for a total of 90 visits overall. Reasons for non-completion
included unavailability of the participant or being unable to contact the participant. Recruitment was

completed from August 2018 to May 2019. Ethical approval was obtained from both the Research Ethics
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Board of the CISSS of Outaouais and the Health Sciences and Sciences Research Ethics Board of the

University of Ottawa beforehand.
Sample Size

The sample size calculation for the quantitative component used nQuery Advisor® based on the
McNemar’s test of equality of paired proportions for women achieving the Dietary Reference Intakes
(DRIs) with and without the Olo food and supplement intake. Based on the 2015-2016 regional CISSS
internal statistics, 354 pregnant women took part in the Olo intervention in the Gatineau region. An alpha
(significance level) of 0.05, a 2-sided test, a Power of 80% and a difference in proportion of women
achieving the DRIs with vs. without the intervention of 25-40% and a sum of proportions of discordant
pairs of 35-60% (both estimated by CISSS’s dietitians clinical judgment) were used in the calculation.
Thus, a sample of approximately 32 women was estimated which represents about 10% of the original
target population. For the qualitative component, 10 participants were selected using a process of
theoretical saturation in order to ensure that key group characteristics (e.g., ethnicity and age) were

adequately examined and concepts were well developed (155).
Data Collection

All data collection was completed by a RD (N. Charpentier) independent from the Olo
intervention. A sum of $20 was provided to participants at the beginning of each visit to cover logistical
expenses associated with the study. Data collection tools (web-based 24h recalls, questionnaires, and
interview guide) were available in English and French. About 30-45 minutes were needed to complete
the questionnaires and dietary recalls during the first two visits. About 45-60 minutes was necessary to
complete the interview, for a total of 60-90 minutes for the last visit including the 24-hour dietary recall.
The secured REDCap™ electronic data capture software was used to collect, manage and store all study-

related information collected from participants (143).

45



Dietary Recalls

Three in-person computer-assisted interviewer-administered 24-hour dietary recalls (one recall
per visit) were completed on 2 week days and 1 weekend day to better capture their typical intake (146).
This method consists in a recall of all the actual food and beverages consumed by the participant during
the previous 24 hours starting at midnight. The three 24-hour recalls were completed within two weeks
to measure their short-term average dietary intake. The dietary recalls were completed using the R24W,
an online food recall assessment platform showing portions sizes with the help of pictures and household
measures (147). The R24W uses the Canadian Nutrient File and provides a full report of total calories,
macronutrients and micronutrients, and Healthy Eating Index (HEI) scores of the diet. The R24W has
been validated against a 3-day food record in a population of pregnant women in the same Canadian

province (Quebec) (147).

First Visit

At the beginning of the visit, the first 24h dietary recall was completed with the participant. Then,
an interviewer-administered general questionnaire was used to collect sociodemographic characteristics
(e.g., age, parity, education, marital status, occupation, etc.) and a dietary practices questionnaire was
administered to assess the participants’ general eating practices since they took part in the Olo
intervention. This latter questionnaire was adapted from an existing questionnaire developed to assess
Olo participant’s dietary practices (148). These questions covered various diet-related skills, practices
and behaviours (e.g., cooking skills, frequency of meals or snacks, timing, location, mindfulness, food

choices) and lifestyle.
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Second Visit

The second dietary recall was completed followed by the CCHS Household Food Security Survey
Module. This survey consists of 18 questions on the food access, availability and utilization over the
previous 12 months, as well as potential compromises in eating patterns of adults and children (if
applicable) in the household for the previous 12 months (67). Adults and their children were
independently categorized into three groups: “food secure”, “moderately food insecure” and “severely

food insecure” (67).

Third Visit

The last dietary recall was completed with all participants but no questionnaire was administered
during the third visit. An optional recorded semi-structured interview was held with 10 participants. The
interview was composed of three sections, targeting the participant’s perceptions and appreciation of
material resources (food and supplements, tools), human resources (nutritional counselling) and

organizational resources (distribution, frequency, coordination) of the Olo intervention.

Data Analysis

Quantitative data analysis involved exploratory and descriptive statistics of sociodemographic
information, caloric and nutrient intake, eating practices and food security status. Data collected from
the three days of the R24W were averaged for caloric and nutrient intake. The contribution of the prenatal
supplement was based on the product’s vitamin and supplements content (e.g., Materna™, Pregvit™,
Olo home brand, etc.) and frequency of consumption during the three days of food recalls. Nutrient
intakes were compared with the Dietary Reference Intakes (DRIs) for pregnancy, to assess risk of
inadequate intake based on the Estimated Average Requirements (EAR) (or the Adequate Intake (Al) if

no EAR was available) and risk of excess based on the Tolerable Upper Intake Level (UL) (149).
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Four analyses are presented in this study: (1) usual intake without Olo food and supplements; (2)
usual intake with the Olo food only; (3) intake with the Olo food and supplements, and; (4) hypothetical
intake if all typical Olo guidelines were followed. The HEI score calculated by the R24W software was
used to evaluate their overall diet quality (100 being the highest possible diet quality score) (150,151).
This scoring system is a validated tool for measuring diet quality, based on 12 nutritional components
(e.g., intake of fruits, vegetables, fatty acids, etc.) (150). The HEI scores were compared with the
participants’ perceptions of their eating habits (assessed by the eating practices questionnaire) to help
compare their perceived and actual diet quality, similarly to the study by Kennedy et al. (152).
Additionally, a theme-based analysis was applied to qualitative data. Two components of the Olo
intervention were emphasized: the perception and appreciation of (1) food vouchers and supplements
and (2) nutritional counselling and in-home visits. Inter-researcher validation was performed to ensure
adequacy of the results. Triangulation of the quantitative and qualitative data provided a more complete

sense of the participants’ dietary practices.

Results

Participants’ Characteristics

Participants’ characteristics are included in Table 1. On average, participants were in their mid-
twenties with more than half born in Canada and most were French-speaking. Close to half had not
completed a high-school degree, but among those with post-secondary studies, 90.0% were immigrants.
More than half were married or living in common law, the vast majority lived in apartments and all but
three were tenants. Most participants benefited from governmental financial assistance programs or other
governmental help as their principal source of revenue and had an income below Canada’s poverty line

(e.g., 32,871$% for a family of four residing in Quebec (156)). On average, participants entered the Olo
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intervention during their second trimester (14.9 = 4.3 weeks of gestation) and most received their
vouchers and counselling from the Olo dietitians once a month. Finally, more than three-quarter of the
families without a child and close to half of the families with children were moderately to severely food

insecure. However, all children were reportedly food secure among those families.

Interviews showed that participants experienced many forms of distress. For example, they
reported experiencing increased stress due to economic constraints and food insecurity. Many adverse
life circumstances were also discussed, such as depression, job instability and domestic violence.

Participants reported feeling as if they had a lack of control over their circumstances.

Food-Related Practices

In terms of food-related practices, half of the participants declared sharing meal preparation
responsibilities with their partner and 63.0% of them divided weekly grocery shopping duties.
Participants reported being fairly or totally competent with their cooking skills: i.e., being able to cook
without a recipe (80.0%), try out new recipes (90.0%), substitute ingredients in a recipe (76.7%) and
make a meal out of whatever is at hand (86.6%). Regarding meal consumption context, 66.7% ate in their
dining room (as opposed to their living room of elsewhere in the house) and 56.7% ate mostly every day
with their household members. On average, they ate 2.8 £ 0.5 meals and 2.4 £ 1.4 snacks daily but less
than half (46.7%) declared having regular meal patterns. Not eating enough and skipping meals do not
appear to be prevalent issues (Table 2). In terms of food planning and preparation, approximately half of
the participants ate the same thing several days in a row (1 to 4 times a week), and half of them cooked

larger quantities less than once a week or rarely/never (Table 2).

Usual dietary intake as well as Olo food and prenatal supplements consumption were also
evaluated. Grain products were the most frequently consumed on a daily basis (80.0%) followed by fruits,

milk, meat and their alternatives (all at 70.0%), while only 53.0% of participants consumed vegetables

49



every day (Table 2). When analyzing their dietary recalls, the average daily intake of fruits (excluding
juice) and vegetables was 3.3 = 4.8 and 1.9 + 2.8 servings, respectively. Only 16.7% of total grain
products were from whole grains. Only one out of thirty participants strictly followed the guidelines by
eating all the Olo food and prenatal supplements on a daily basis. The frequency of egg consumption
varied widely between women (Table 2). For milk consumption, 80.0% drank at least 1 cup of milk but
only 2 participants followed the recommendations of 1 L per day. One third drank the recommended Y2
cup of orange juice every day, 20.0% drank more than 1 cup daily and the remaining drank less than
recommended (Table 2). Overall, 16.7% of women reported not taking their prenatal multivitamin
supplement on a daily basis. Other dietary supplements (other than a prenatal multivitamin) were
consumed by 66.7% of the women, including omega-3 supplements provided by dietitians from the Olo

intervention (local initiative).

Participants experienced pregnancy-related symptoms which could have affected their dietary
intakes such as nausea (60.0%), cravings (76.7%) and vomiting/aversions (46.7%). Nearly a third of the
women took some teratogenic substances such as alcohol (6.7%), cigarettes (20.0%) and illicit drugs

(3.3%) during their pregnancy.

Interviews showed that precarious life circumstances (low income, unstable employment, food
insecurity) act as barriers to healthy food intake. In this sense, the vouchers were perceived as useful
ways to increase food accessibility. Although participants were critical about the lack of variety of food

vouchers, they mentioned how they increased budgetary flexibility that granted additional food options.

Dietary Intakes

The dietary intake (calories and nutrients) were compared to the DRIs for pregnancy according
to the four scenarios described in the data analysis section. The real participants’ consumption of the Olo

food added on average 283 kcal to their diet but would have represented 764 kcal if consumed as
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recommended (Table 3). All macronutrients (carbohydrates, lipids and proteins) were, on average, within
normal limits of the Acceptable Macronutrient Distribution Range (AMDR) with or without the Olo
food. On an individual basis, the macronutrients intake of some participants was below the AMDR both
without and with the Olo food; that is 16.7% and 23.3% respectively for carbohydrates and 3.3% and
3.3% for total fat. 3.3% of participants were below the AMDR for protein without the Olo food, but no
participant was below the recommended range for protein nor above with the Olo food. The Olo
intervention did not contribute to reaching the Al recommendations for fibre nor for linoleic acid (Table
3). Participant’s usual food intake alone was, on average, sufficient to achieve the Al recommendations
for a-linolenic acid intake, which was slightly increased due to the w-3 supplements provided by the local
Olo RDs. A hypothetical intake of all Olo food would have shifted 40% of the participants below and

73.3% above the AMDR for carbohydrates and total fat, respectively.

The comparison between the four different scenarios and the DRIs for micronutrients during
pregnancy are presented in Table 4. The proportion of women at risk of inadequate or excessive intake,
that is below the EAR or above the tolerable UL, are shown in Supplemental Table 1. When Olo food
was added to their usual food intake, the proportion of women at risk of inadequate intake decreased for
vitamin A (by 26.7%), thiamin (by 16.7%), riboflavin (by 16.7%), vitamin Be (by 6.7%), folate (by
3.3%), vitamin B12 (by 20.0%), vitamin C (by 6.7%), vitamin D (by 36.7%), calcium (by 40.0%), iron
(by 3.3%), magnesium (19-30 years old and 31-50 years old; by 20.0% and 3.3%, respectively),
phosphorus (by 3.3%), selenium (by 3.3%), copper (by 6.7%) and zinc (by 13.3%). When Olo food and
supplement were combined, the risk of inadequate intake then further dropped for vitamin Be (by 6.7%),
folate (by 90.0%), vitamin C (by 10.0%), vitamin D (by 56.6%), calcium (by 10.0%), iron (by 66.7%),
magnesium (19-30 years old; by 3.3%), copper (by 6.7%) and zinc (by 16.7%). Among the 7 smokers in
this study, none were at risk of inadequate intake of vitamin C when analyzing their typical diet. The

multivitamin supplement combined with the Olo food in addition to their usual intake increased the
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proportion of women above the UL by 70.0% for folic acid and by 33.3% for iron. The Olo intervention
did not contribute to achieving the Al for potassium and increased the intake in sodium which was already

exceeding the UL with their usual food intake (Table 4).

The participants’ perceptions of diet quality were compared with the objective Healthy Eating
Index (HEI) score, calculated from the dietary recalls. Overall, the mean HEI score was 57.8, which
could be interpreted as “needing improvement” (157), and ranged from 31.1 to 83.7. Participants who
self-rated their dietary practices as being “very good” (43.3%) were mostly evenly distributed between
the 40-60 HEI (46.2%) and 60-80 (46.2%) score categories while only (7.7%) fell in the highest score
category of 80-100. Among those who self-rated their diet quality as being “good” (46.7%), the
distribution shifted toward the 40-60 HEI score category (64.3%) with fewer participants being in the
60-80 one (21.4%). A few participants who self-rated their diet as being “good” clearly over or
underestimated their diet quality as their HEI score fell in the 20-40 (7.1%) or 80-100 (7.1%) categories.
All participants who self-rated their dietary practices as being “fairly good” (10.0%) had a HEI score in
the 40-60 category. Interestingly, while most participants had a HEI score in the 40-60 category (60.0%),
the perceived diet quality varied from “fairly good” to “very good” despite a fairly comparable objective

scoring.

Discussion

The Olo intervention aims to provide more opportunities for mothers to deliver a healthy baby
and acquire healthy eating practices by providing direct nutritional tools and services (27). This
exploratory mixed-method study evaluated the dietary intakes and eating practices of socio-economically
vulnerable women participating in the Olo intervention in one of the 27 administrative regions of Quebec,

Canada. Results show that this intervention improved the nutritional intake of participants, mostly
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because of multivitamin supplementation. The food items provided by Olo did not make noticeable
changes in macronutrient intake and distribution. The prenatal supplement decreased the risk of
inadequate intake for most micronutrients with the greatest reduction for folate, vitamin D, iron, zinc and
calcium. Prenatal supplements also resulted in a risk of excessive intake (i.e., above the UL) for three
quarters of the participants for folic acid and one third of them with respect to iron. Most women were
taking their prenatal supplement on a regular basis thus achieving their micronutrient requirements. The
Olo food should provide fresh or unprocessed products that would contribute to lowering the saturated
fatty acids (SFA), added sugars and sodium intakes while increasing the total fibre consumption in this

population.

Participants differed in terms of variety and quality of food consumption and self-perception
(fairly to very good) of diet quality. There was an overall decrease in the HEI food quality scores, with
lower perceived quality, but some participants clearly over or underestimated the quality of their diet.
Based on interviewers, participants’ knowledge of a healthy diet was adequate (e.g., rich in fruits and
vegetables, few transformed products, etc.). In general, participants ate close to three meals and two
snacks daily and skipping meals or not eating enough was uncommon. The analysis of dietary recalls
showed a frequent consumption of processed food, which partly explained the low fibre and high sodium
intake. They perceived having overall good cooking skills, but meal planning was modest (e.g., they
rarely cooked in larger quantities to save time and money). The actual consumption pattern of the Olo
food was variable; one quarter to two fifths of the sample reported eating one of the three Olo food items

mostly every day and only one participant reported eating the three Olo food as recommended.

Participants had a positive appreciation of the resources provided by the intervention (e.g., free
food and supplements, increased budgetary flexibility, social support) but did not necessarily use the
tools available to them (e.qg., recipes, blogs, newsletter, etc.). In terms of improvement to the intervention,

many would appreciate a greater variety of food vouchers and a more family-oriented approach (e.g.,
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providing more food for bigger families). Some participants experienced unpleasant interactions with
their dietitians and raised the importance of being non-judgmental as a key quality of client-dietitian
relation. In this sense, Olo caregivers could benefit from specific training related to the social
determinants of eating practices and enhanced communication strategies when working with vulnerable

populations to improve the impact of the intervention.

Several parallels can be drawn between the prenatal nutrition Olo intervention in Canada and the
WIC program in the United States. Although WIC offers a greater variety of food than the Olo
intervention, it does not supply women with prenatal supplements. Swensen et al. showed that the WIC
participants’ nutritional intake was on average 2,127 kcal per day, which is comparable to the 2,281 kcal
in our participants. One study showed a significant increase of 246 kcal in the daily caloric intake of WIC
participants compared to the control group (112). Swensen et al. also showed that macronutrient
distribution was higher than the recommendations for fat and protein but lower for carbohydrates among
WIC participants (114). In our study, the intake of macronutrients was within the acceptable
macronutrient distribution range. Three studies have found that the WIC program had a significant impact
on women’s protein intake compared to their initial intakes before taking part in the program (increases
ranging from 4.6 to 10.6 additional grams per day) (111), while it was not the case among our Olo
participants (15.1 g without and 15.4 g with Olo food). In a comprehensive dietary assessment of 6,563
women participating in the WIC program, food contributed to a 10-20% increase in their consumption

of most nutrients, as well as energy intake, compared to the control group (113).

Unlike the WIC program, the Olo intervention provides prenatal supplement in addition to the
trio of food which can further contribute to achieving micronutrients requirements. Food offered by the
WIC program increased intake of iron, calcium, vitamin C, magnesium, phosphorus, thiamin, riboflavin,
niacin, vitamin Be and vitamin B (113). Without the supplement, women consuming the Olo food in

addition to their usual diet remained at risk of inadequate intake of folic acid and iron, but had on average

54



an adequate intake of vitamins A and C (114). In contrast to the WIC program, participants did not have
low intakes of vitamin Be, magnesium and calcium, which can be attributed to the type of food provided
by the Olo intervention. The Olo daily prenatal supplement contributed to reducing the risk of inadequate
intake (i.e., being below the EAR) for many vitamins and minerals, with the greatest impact on folate,
vitamin D, iron, zinc and calcium. The daily prenatal supplement also put one third to three quarters of
the women at risk of excessive intake for iron and folic acid, respectively. This increase suggests that the

prenatal supplement content provided to Olo participants may need to be re-evaluated.

The Olo intervention framework recommends that all women should consume 1 L of 3.25% milk,
one egg and ¥ cup of orange juice daily. Following these recommendations would have contributed to
adding 764 kcal to the women’s usual diets. In Canada, nearly half of pregnant women exceed the
recommendations for gestational weight gain, especially those living in difficult socio-economic
conditions (55,158-160). Strict adherence (type and amount of food) to the Olo intervention should be
considered with caution. Consuming all Olo food would have also decreased the proportion of women
within normal limits of macronutrient distribution for fat (from 56.7% to 26.7%) and carbohydrates (from
76.7% to 60.0%) intakes. This decrease can partly be explained by the nutritional composition of the Olo
food and the fact that most women consumed more juice and less milk per day than recommended. Juice
is a concentrated source of carbohydrates (twice the amount of carbohydrates for the same amount of
milk) and its intake was up to six times the recommended amount per day for some women. The main
reason for high juice consumption was the perception that it conveniently acts as a healthy alternative to
a portion of fresh fruits in daily diet. Real fruit juices were part of the 2007 edition of Canada’s Food
Guide but the revised version of 2019 recommends limiting its consumption (161,162). Drinking four
cups of milk daily would also contribute to increase fat intake, including saturated fat. Since 2019, the

Olo intervention is transitioning towards replacing orange juice by frozen vegetables thus possible
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regional variations in food vouchers distribution may occur during the transition. More studies will need
to assess the contribution of the new trio of food to vulnerable pregnant women’s diets to obtain a more
comprehensive understanding of its impact on nutritional intake. Although this remains to be examined,

this change may improve eating practices and cooking skills among their beneficiaries (134).

Many factors could explain why few women reported consuming the food and supplements
according to intervention guidelines. First, low-income pregnant women perceive many challenges
linked to their socio-economic status (e.g., social isolation, custody problems, family violence, economic
barriers, etc.) that limit their self-efficacy to modify their eating practices (163). Second, interviews
showed that no previous consumption of milk, eggs and orange juice, impeded program adherence. Third,
family composition was perceived as a determinant of their intake since women with no children did not
have to distribute food with other household members. Fourth, the vast majority reported having “good”
or “very good” dietary practices which may partly explain their indisposition for changing dietary
practices. This could have impacted their perception of the need for and receptiveness to nutritional

counselling.

Discrepancies between perceived and actual diet quality determined the HEI score are in line with
other Canadian surveys assessing self-reported eating practices (164,165). It is well documented that
vulnerable groups living in poverty tend to adopt lower-quality diets due to economic barriers since
energy-dense food (refined grains with added sugars, salt and/or fats, highly processed foods) are less
expensive than nutrient-dense food like fruits, vegetables and fish (59,60). According to Basiotis et al.
(2002), the diet is “good” if the HEI score is over 80, “needs improvement” if the score is 51-80 and is

“poor” if the score is under 51 (157). The quality of our participants’ diet based on the HEI scores (i.e.,
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57.8 (ranging from 31.1 to 83.7)) are comparable to that of pregnant women in the WIC program (i.e.,
56.0 (ranging from 21.0 to 95.0)) (166). It is well documented that survey data is often skewed by over
self-reporting socially desirable eating habits and by under self-reporting less optimal behaviour
(167,168). For example, although our participants indicated low consumption of ready-to-eat meals and
restaurant foods, and reported eating fruits and vegetables mostly every day, their dietary fibre intake
was low (20 g/d) and sodium intake was almost 1.5 times above the UL. This suggests a low consumption

of fresh fruits and vegetables and a high amount of highly processed foods.

Food security status is a strong indicator of economic constraints, food access and psychological
stressors within a family setting (169). Among Olo participants with no children, only a third obtained a
“food secure” score while half with children were considered “food secure”. All children in those families
were reported to be “food secure”, suggesting contextual changes brought by the presence of children.
Studies have shown that parental evaluations of their children’s food security status can be biased due to
overestimation of their ability to cope with household food insecurity (e.g., parents think they are able to
protect their children from experiencing food insecurity) (170). This finding may also be explained by
the fear of being judged or reprehended. Also, the questionnaire on the food security status (CCHS
Household Food Security Survey Module) used in this study provides a measure that is not specifically
tailored to pregnancy (the measure covers the past 12 months and has a question on weight loss) (67).
The impact of the Olo intervention on women’s food security status could not be determined in this study
since we did not assess their status prior to pregnancy. To our knowledge, we are the first to have assessed
the food security status in a group of vulnerable pregnant women attending the Olo intervention. Women
experiencing food insecurity tend to eat fewer fruits and vegetables, dairy, meat and grain products and
more carbohydrate-rich food (fruit juice and potatoes) than those who are food secure (171). These

findings bring attention to the ongoing challenges to adopting a health diet during pregnancy for
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underprivileged women despite attending a prenatal nutrition-focused intervention designed to reduce

the burden of food insecurity.

This study was the first to assess the dietary intakes, eating practices and program appreciation
of recipients of the Olo intervention. It provides a better understanding of the perceived facilitators and
barriers to healthy eating within a single administrative territory. A larger-scale multi-site study could
provide valuable information to help improve perinatal interventions. Because of the regional focus of
this study, caution should also be exercised in generalizing results to participants in other regions and

contexts (e.g., rural vs. urban, rates of immigration, employment, availability of social housing, etc.).

Conclusion

Prenatal nutritional interventions aiming to improve nutrition and eating practices can have short-
and long-term impacts on maternal and offspring health. It is likely that the effectiveness of interventions
will be reduced if the participants’ contexts and needs are not well understood. Some studies have
proposed that multi-level interventions (including psychological, social and environmental components),
such as family-based interventions focusing on cooking skills and self-efficacy, are more effective than
those focusing solely on the individual (172). Offering food that enhances skills development (meal
preparation, cooking from scratch, using non-transformed products, etc.) and decreases the reliance on
convenient meal options (fast-food) may contribute to breaking the cycle of inadequate nutrition in
vulnerable populations. Adequate training of caregivers, including dietitians, working with socio-
economically vulnerable populations is also key, as the standard nutrition and health recommendations
might not be adapted and realistic in low income settings. As mentioned by Quintanilha et al. (2018),

community-based perinatal programs targeting vulnerable populations should provide health care and
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social support in a comprehensive and non-judgmental manner, thus helping to increase coping strategies

and reducing health inequalities (173).
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Table 1: Sociodemographic characteristics of the participants

Variables

Mean £ SD or n (%)

Characteristics

Age

Born in Canada

Francophones

Food restriction due to religion

Education

Elementary

High school not completed
Completed high school
Post-secondary studies

Marital status

Married

Common law
Divorced/Separated/Single

Occupation
Student
Employee
Unemployed

Source of revenuet

Salary

Social benefits

Unemployment insurance

Others (CNESST, loans and grants, family
allowances)

None

Mean family income
<$10,000*
$10,000-19,999
$20,000-29,999
$30,000-39,999
$40,000-49,999
>$50,000

Unknown

Characteristics of the residence
Apartment
House

Families with no child
Families with one child

26.0 +5.7
17 (56.7)
28 (93.3)
4 (13.3)

1(3.3)
13 (43.3)
6 (20.0)
10 (33.3)

10 (33.3)
7(23.3)
13 (43.3)

3 (10.0)
10 (33.3)
17 (56.7)

5 (16.7)
11 (36.7)
1(3.3)
10 (33.3)

3 (10.0)

4 (13.3)
11 (36.7)
6 (20.0)
2 (6.67)
3(10.0)
1(3.3)
3(10.0)

24 (80.0)
6 (20.0)

9 (30.0)
13 (43.3)
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Families with two children 6 (20.0)

Families with three children 2(6.7)
Frequency of Olo dietitian visits

1x/month 22 (73.3)
<1x/month 7 (23.3)
>1x/month 1(3.3)
Program received

Olo only 18 (60.0)
Olo and IPECS 10 (33.3)
Unknown 2 (6.7)

Food security status**
Families with no child (n=9)

Food secure 3(33.3)
Food insecure, moderate 4 (44.4)
Food insecure, severe 2(22.2)

Families with children (n=21)

Food secure 11 (52.4)
Food insecure, moderate 5 (23.8)
Food insecure, severe 5 (23.8)

7 Participants could have multiple sources of revenue.

* All single participants on governmental financial assistance programs had a revenue
under $10,000.

** Assessed by the Canadian Community Health Survey Household Food Security
Survey Module

Abbreviations: CNESST: Commission des normes, de I'équité, de la santé et de la
sécurité du travail; n: number; Olo: Euf-lait-orange; SD: Standard deviation; IPECS:
Integrated Perinatal and Early Childhood Services
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Table 2: Eating practices of Olo pregnant women

Variables n (%)
Never or Less than 1-2 3-4 Mostly every

Eating habits rarely once a week | times/week | times/week day
Snacking between meals 5(16.7) 2 (6.7) 7 (23.3) 4 (13.3) 12 (40.0)
Skipping meals 14 (46.7) 5(16.7) 5 (16.7) 5 (16.7) 1(3.3)
Not eating enough 25 (83.3) 2 (6.7) 3(10.0) — —
fefé?gltggyiameatt‘g\:\? 9(300) | 3(100) | 13(433) | 3(10.0) 2 (6.7)
tcool?sk;r}gr'?sgﬁ:eq#]z‘ggt'es 11(367) | 4(133) | 6(20.0) 6 (20.0) 3 (10.0)
Types of food consumed
Fruits 1(3.3) 1(3.3) 2(6.7) 5 (16.7) 21 (70.0)
Vegetables — 1(3.3) 4 (13.3) 9 (30.0) 16 (53.3)
Milk alternatives 1(3.3) 1(3.3) 4 (13.3) 3(10.0) 21 (70.0)
Grain products — — — 6 (20.0) 24 (80.0)
Meat and alternatives — — — 9 (30.0) 21 (70.0)
Food from Olo
Egg (1) 1(3.3) 6 (20.0) 10 (33.3) 9 (30.0) 4 (13.3)
Milk

1 cup 3(10.0) 1(3.3) 1(3.3) 1(3.3) 13 (43.3)

2-4 cups — — — — 8 (26.7)

1L or more — — — — 2 (6.7)

Unspecified — — — — 1(3.3)
Orange juice

1/2 cup 3(10.0) — 3(10.0) 8 (26.7) 10 (33.3)

1 cup or more ¥ — — — — 6 (20.0)
Multivitamins supplement* 2 (6.7) — 2 (6.7) 1(3.3) 25 (83.3)

v Orange juice from the Olo intervention and other purchased by the participant.

* Multivitamins supplement was not provided by the Olo intervention for three participants due to

medical advice or the participant’s choice.



Table 3: Dietary intakes of energy and macronutrients of Olo pregnant women

Energy, kcal/d
Protein, E%
Carbohydrate, E%
Total fat, E%
SFAs, E%
MUFAs, E%
PUFAs, E%
Protein, g/d
Carbohydrate, g/d
Dietary fibre, g/d
Total fat, g/d

®-6, Linoleic acid,
g/d

®-3, a-Linolenic
acid, g/d
Cholesterol, mg/d

DRI during pregnancy

(> 19y old) Median (IQR)
Usual food + Olo  Usual food + Olo Hypothetical intake of all
AMDR [ EAR | Al Usual food food food + supplements  Olo food & supplement consumed*
— — — 1998 (907) 2281 (844) — 2762 (907)
10-35 — — 15.1(3.8) 15.4 (2.9) — 16.4 (2.8)
45-65 — — 51.5(8.3) 50.1 (8.9) — 46 (6.1)
20-35 — — 33.6 (7.4) 34.3 (6.9) — 375 (5.4)
- — — 10.9 (3.3) 12 (3.1) — 14.5 (2.1)
- — — 13.4 (6.0) 13.9 (5.6) — 13.1 (4.3)
- — — 7.3(2.1) 6.8 (1.8) 6.8 (1.8) 6.2 (1.5)
- 0.88° | — 79 (27) 95 (28) — 118 (27)
- 135 — 255 (120) 297 (115) — 320 (120)
- — 28 20 (10) 20 (12) — 20 (10)
- — — 68 (35) 86 (42) — 107 (35)
— — 13 9.9 (5.3) 10.6 (5.2) 10.6 (5.2) 10.5 (5.3)
— — | 14 1.6 (1) 1.6 (1) 1.8 (1.1)v 1.6 (1)
-~ — — 212 (105) 345 (241) — 498 (105)

Data shown are mean + interquartile range

Abbreviations: E%, percentage of energy; IQR, interquartile range; SFAs, saturated fatty acids; MUFAS,

monounsaturated fatty acids; Olo, Oeuf-lait-orange; PUFAs, polyunsaturated fatty acids

*Hypothetical scenario if all Olo food (1 egg, 1 L of milk and 1/2 cup of orange juice) and a daily prenatal

multivitamin supplement were consumed as recommended in addition to their usual food intake.
*EAR for proteins in g/kg/d depends on body weight. For example, a woman weighing 70 kg would need 61.6 g of

protein daily.

v From dietary supplements provided by the Olo intervention dietitians from the initiative of the local CISSS.



Table 4: Dietary intakes of micronutrients of Olo pregnant women

DRI during pregnancy

19y old) Median (IQR)
Hypothetical
Usual food + Olo food intake of all
EAR Al UL Usual food Us(l;ﬁ! ::883 * f;zuil :Sgglgmoelnots + supplements + other Olo food &
supplements supplement
consumed*
Vitamin A, ng RAE/d | 550 —  3000** | 624 (399) 928 (425) 928 (425) 929 (425) 1198 (399)
Thiamin, mg/d 1.2 — — 2.0 (1.0) 2.1(1.1) 3.3(1.4) 3.3(1L.4) 3.8(1.2)
Riboflavin, mg/d 1.2 — — 1.6 (0.7) 2.5(1.0) 3.6 (1.5) 3.6 (1.5) 5(1.0)
Niacin, mg NE/d 14  — 35+ 24 (11.0) 25 (10.8) 41 (10.5) 41 (10.5) 44 (11.5)
Pantothenic acid, mg/d| — 6 — 4.8 (2.3) 7.5(3.3) 12.4 (2.8) 12.4 (2.8) 15.9 (2.6)
Vitamin B-6, mg/d 1.6 — 100 1.8 (0.4) 2.1(0.4) 2.2 (0.6) 2.2 (0.6) 2.3(0.6)
Folate, ug DFE/dY 520 — — 200 (134) 246 (146) 2265 (806) 2288 (832) 2352 (400)
Folic acid, pg/d — — 1000 134 (92) 134 (92) 1106 (443) 1111 (453) 1120 (135)
Vitamin B-12, pg/d 2.2 — — 3.3(1.9) 5.6 (2.2) 8.4 (4.0) 8.4 (4.0) 11.7 (2.5)
Vitamin C, mg/d 70% — 2000 100 (73) 175 (111) 239 (117) 254 (130) 224 (63)
Vitamin D, IU/d 400 — 4000 115 (121) 303 (188) 686 (257) 700 (262) 974 (129)
Calcium, mg/d 800 — 2500 777 (561) 1163 (882) 1381 (933) 1470 (933) 2188 (622)
Iron, mg/d 22 — 45 12.9 (6.1) 14.5 (6.0) 40.9 (9.4) 40.9 (9.4) 42.1 (7.6)
Magnesium, mg/d
<19y (n=1) 335 — 350% 405 (0) 457 (0) 473 (0) 473 (0) 571 (0)
19-30y (n=21) 290 — 350% 297 (116) 348 (133) 388 (148) 398 (200) 460 (168)
31-50y (n=8) 300 — 350% 332 (81) 392 (91) 442 (91) 442 (69) 498 (81)
Phosphorus, mg/d 580 @ — 3500 | 1277 (666) 1511 (715) 1511 (715) 1511 (715) 2217 (666)
Sodium, mg/d — 1500 2300 |3166 (1373) 3345 (1343) 3345 (1343) 3345 (1343) 3678 (1373)
Potassium, mg/d — 4700 — 2647 (1222) 3384 (1492) 3384 (1492) 3384 (1492) 4198 (1222)
Manganese, mg/d — 2 11 3.3(1.7) 3.7(2.0) 5.3(2.8) 5.3(2.8) 55(2.2)
Selenium, pg/d 49 — 400 90 (45) 113 (60) 146 (61) 146 (61) 178 (48)
Copper, mg/d 0.8 — 10 1.2 (0.5) 1.4 (0.6) 2.4 (0.8) 2.4 (0.8) 2.6 (0.6)
Zinc, mg/d 95  — 40 11.2 (4.7) 13 (4.1) 19.4 (5.0) 19.4 (5.0) 23.2 (4.0)
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Data shown are mean = interquartile range
Abbreviations: Al, Adequate Intake; DFE, dietary folate equivalent; DRI, Dietary Reference Intake; EAR, Estimated Average Requirement; IQR,

interquartile range; NE, niacin equivalent; Olo, Oeuf-lait-orange; RAE, retinol activity equivalent; UL, Tolerable Upper Intake Level.
*Hypothetical scenario if all Olo food (1 egg, 1 L of milk and 1/2 cup of orange juice) and a daily prenatal multivitamin

supplement were consumed as recommended in addition to their usual food intake.

**The UL applies only to preformed vitamin A.

+The UL applies only to the synthetic form of niacin from supplements and fortified foods.

¥The pg DFE includes natural and synthetic forms of folate which is equivalent to: (ug DFE in food + (ug folic acid from

enriched foods + supplements))/conversion factor of 0.6.

w The EAR for Vitamin C increases by 35 mg/day in smokers, due to increased oxidative stress and metabolic renewal rate

(19).

1The UL applies for pharmacological agents only.
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Supplemental Table 1: Proportion of Olo pregnant women not achieving the recommendations for micronutrients intake

Vitamin A, ug
RAE/d
Thiamin, mg/d
Riboflavin, mg/d
Niacin, mg NE/d
Pantothenic acid,
mg/d
Vitamin B-6, mg/d
Folate, ug
DFE/d**
Folic acid, pg/d
Vitamin B-12,
png/d
Vitamin C, mg/d ¥
Vitamin D, 1U/d
Calcium, mg/d
Iron, mg/d
Magnesium, mg/d
<19y (n=1)
19-30y (n=21)
31-50y (n=8)
Phosphorus, mg/d
Sodium, mg/d
Potassium, mg/d

Usual food + Olo

Usual food + Olo

Usual food + Olo
food +

Hypothetical intake of

all

Usual food food food + supplements + Olo food & supplement
supplements -
other supplements consumed
Intake Intake Intake Intake Intake Intake Intake Intake
less Intake more less more less more less more | less than Intake more
than the| than the UL |than the than the than the than the UL
than the than the than the | the EAR
EAR (%) EAR | )] (%) EAR | )] (%) EAR | )] %) | (%) (%)
(%) (%) (%) (%)
36.7 0 10 0 10 0 10 0 0 0
20 — 3.3 — 3.3 — 3.3 — 0 —
16.7 — 0 — 0 — 0 — 0 —
3.3 — 3.3 — 3.3 — 3.3 — 0 —
26.7 0 20 0 13.3 0 13.3 0 6.7 0
100 — 96.7 — 6.7 — 6.7 — 3.3 —
— 0 — 0 — 70 — 70 — 80
20 — 0 — 0 — 0 — 0 —
20 0 13.3 0 3.3 0 3.3 0 0 0
100 0 63.3 0 6.7 0 6.7 0 0 0
50 0 10 3.3 0 3.3 0 6.7 0 30
83.3 0 80 0 13.3 33.3 13.3 33.3 6.7 33.3
0 — 0 — 0 — 0 — 0 —
53.3 — 33.3 — 30 — 30 — 20 —
6.7 — 3.3 — 3.3 — 0 — 0 —
3.3 0 0 0 0 0 0 0 0 3.3
— 76.7 — 86.7 — 86.7 — 86.7 — 86.7

66



Manganese, mg/d — 0 — 3.3 — 3.3 — 3.3 — 3.3
Selenium, pg/d 3.3 0 0 0 0 0 0 0 0 0
Copper, mg/d 16.7 0 10 0 3.3 0 3.3 0 0 0
Zinc, mg/d 33.3 0 20 0 3.3 0 3.3 0 0 0

Data shown are percentages (%) below the EAR or above the UL.

Abbreviations: DFE, dietary folate equivalent; EAR, Estimated Average Requirement; NE, niacin equivalent; Olo, Oeuf-
lait-orange; RAE, retinol activity equivalent; UL, Tolerable Upper Intake Level.

Dashes (—) are used when values are not applicable.

*Hypothetical scenario if all Olo food (1 egg, 1 L of milk and 1/2 cup of orange juice) and a daily prenatal multivitamin
supplement were consumed as recommended in addition to their usual food intake.

** The pg DFE includes natural and synthetic forms of folate which is equivalent to: (ug DFE in food + (ug folic acid
from enriched foods + supplements))/conversion factor of 0.6.

“The EAR for Vitamin C increases by 35 mg/day in smokers, due to increased oxidative stress and metabolic renewal
rate (19). Among the 7 smokers in this study, none were at risk of inadequate intake of vitamin C when analyzing their
typical diet.
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CHAPTER 5: Discussion

The Olo intervention is a well-established intervention that offers food vouchers (eggs, milk and
orange juice) and multivitamin supplements, in addition to nutritional counselling (individual or in
groups) and various tools (e.g., recipes, blogs, newsletters, activities) to low-income pregnant women in
the province of Quebec, Canada. The Olo nutritional intervention has been offered for nearly 30 years
yet the impact of the trio of food and supplement along with the nutritional counselling and tools offered

on the participants’ dietary intake, practices and behaviours had not yet been studied in depth.

The goal of this Master’s research project was to evaluate the contribution of the Olo intervention
to the nutritional intakes of participants, their eating practices, as well as their appreciation of the
intervention at a regional level using a mixed method design. Our findings provide insight on the
achievements, shortcomings, and opportunities of this intervention in the Gatineau region (Quebec,
Canada). Results can inform decision makers and program managers on the best practices on how to
deliver a nutritional service in perinatal care. More specifically, from an organizational perspective,
results could be used to update the Olo framework in order to guide their caregivers and dietitians to
better adapt their nutritional counselling and approach with their clients. In the spirit of reducing health

inequalities, the success of the Olo intervention is an overarching goal of the study.

5.1 Summary of findings

The Olo intervention contributed to improving participants’ nutritional intake, mostly because of
the multivitamin supplementation. There was a decrease in the risk of inadequate intake (ranging between
3.3% and 93.3%) for 16 out of 21 micronutrients studied due to the prenatal supplement. The three food
items provided also contributed in reducing the risk of inadequate intakes for several micronutrients,

notably for vitamin A, Bz, D, calcium, and magnesium (by at least 20%).
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The distribution of macronutrients in the participants’ diets was within the recommended range
for most participants, both with or without the Olo food. However, it is likely that the macronutrient
intake would have shifted above the recommend range for fat in most participants if all food had been

consumed as recommended.

Caloric requirements during pregnancy is normally unchanged during the first trimester and
estimated to be on average of 340 kcal and 452 kcal for the second and third trimesters, respectively (19).
The typical trio of Olo food would add more than 700 kcal per day at all trimesters, in addition to

increasing fat intake, which is not in line with the dietary guidelines for pregnancy (19).

Considering the high prevalence of excessive gestational weight gain in the Canadian population
(55,158-160), caution must be placed on a strict adherence to the Olo intervention. Overall nutritional
counselling and the specific amount of Olo food recommended should be based on a complete nutritional
evaluation of their typical intake and energy requirements and adapted accordingly. In reality, the
consumption of the Olo food varied between participants, as less than two fifths of the participants
reported eating one of the three Olo food items mostly every day and only one participant reported eating

the three Olo food daily as recommended.

Our findings suggest an overall lower food quality as assessed by the Healthy Eating Index among
participants having lower perceived diet quality, but some participants clearly over or underestimated the
quality of their diet. Food insecurity was experienced by two thirds of participants with no child and
close to half of participants with children, while no child reportedly experienced it. This result suggests
that some participants embody an ethic of care by providing to their children first or misreport the real
food security status of their children to avoid being judged. Finally, participants appreciated some
economic and human resources provided by the intervention (e.g., free food and supplements, increased

budgetary flexibility, social support) but identified the need for a greater variety of the food offered and
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for having a more family-oriented approach (e.g., providing more food for bigger families, considering

the other members of the household in the intervention).

5.2. Dietary intakes

Results of this study are comparable, but differ on some aspects, to those of the WIC program in
the United States. As discussed in Chapter 4, results showed that the macronutrient intakes of the
participants were within the acceptable macronutrient distribution range (AMDR) and that the Olo food
added on average 283 kcal to the participants’ diets, for a mean total intake of 2,281 kcal + 844 kcal.
These findings are similar to those from the WIC, where a similar amount of energy (2,127 kcal + 86
kcal) was consumed by their participants (114). However, our results differ in terms of the AMDR (149).
The participants’ intake of fat (34.3 = 6.9%) and protein (15.4 + 2.9%) in the present study was lower
and the intake of carbohydrate (50.1 £ 8.9%) was higher than that of the WIC participants (fat: 37.0 +
0.8% ; protein: 18.0 = 0.3% ; carbohydrate: 45.0 + 0.8% (114)), although they all remained within the
recommended limits in our participants. This study showed that the distribution of macronutrients of our
participants’ diets would have been similar to that of the WIC participants if the Olo food had been
consumed entirely, leading to a shift in fat and carbohydrate distribution (i.e., due to an increase in high-
fat milk intake and a decrease in fruit juice intake). For micronutrient intakes, we showed that the Olo
intervention, like the WIC program, increased intakes in almost all micronutrients studied due to the food
provided alone (113). However, unlike the WIC program (114), consumption of the Olo food was not
associated with a low intake of vitamin Be, magnesium and calcium, which can be attributed to the type

of food provided by the Olo intervention (all being dietary sources of those nutrients).

An important proportion of our participants were at risk of excessive intakes of iron (33.3%) and

folic acid (70.0%) due to multivitamin supplementation, even in the context of low socio-economic status
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and reduced access to nutritious food. However, if the multivitamin supplement would not have been
consumed, 80.0% and 96.7% or the participants would have had an inadequate intake for iron and folic
acid, respectively. These excessive intakes may be due to the fact that most prenatal multivitamins
contain 1,000 ug of folic acid, corresponding to the tolerable upper intake level (UL) and 27 mg of iron,
corresponding to the recommended dietary allowance for pregnancy. It is important to note that Health
Canada recommends that prenatal multivitamins should contain 400 pg folic acid and 16-20 mg of iron
(174-177). Reconciling prenatal supplement content with current expert guidelines, particularly for folic
acid, has been discussed in academia, industry, government and health care associations in Canada (178).
This concerted effort resulted in the identification of top challenges and associated solutions with a
proposed action plan (178). There is no doubt that multivitamins supplementation containing folic acid
and iron improves many birth outcomes in low-, middle- and high-income countries by decreasing rates
of low birthweight and small-for-gestational age newborns, as well as decreasing prevalence of maternal
anaemia (179). Providing the optimal amount of those two micronutrients during pregnancy, while not
exceeding the recommended dose, should be a public health goal sought by key stakeholders in the field

of perinatal nutrition.

Folic acid intake during pregnancy is highly important due to its crucial role in many biological
processes, including epigenetic modulation as it provides methyl groups for DNA synthesis, repair and
methylation, and can prevent the occurrence of neural tube defects in offspring (90-94). However, since
many staple foods are fortified in folic acid in Canada (white flour, cornmeal, enriched pasta and some
other cereal products), concerns are raised on high consumption of this nutrient during this critical stage
of life (90,178,180). Animal studies and epidemiologic data suggest that high or low prenatal intakes of
folic acid can be involved in epigenetic programming by modifying gene expression which may lead to
adverse outcomes in the offspring (181-184). The possible adverse effects in human, particularly the

higher doses, are still unclear (178).
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Similarly with iron, excessive intake can generate free radicals and reactive oxygen species that
can damage lipids, DNA and other cell components in the body (185). This represents an issue during
pregnancy, because of the high metabolism of developing organs of the fetus, especially the heart, liver,
pancreas and brain, as free radicals or oxygen species could be linked with chronic disease development
in later life (185). Considering that excessive intake of iron and folic acid were also documented in other
pregnancy cohorts with mostly high-income participants in Canada (APrON study, 3D Cohort Study,
ANGE project, etc.) as well as among our low-income pregnant women in this study, the pharmaceutical
industry should reconsider the content of those two nutrients in their products and comply with Health
Canada’s recommendations of 400 ug of folic acid and 16-20 mg of iron (174-177). This suggests that
the use of appropriately formulated multivitamin supplements during pregnancy, combined with healthy
food, is crucial in preventing deficiencies and even more so in this vulnerable population where
inadequate intake of nutritious food is frequent (14,105,186). The preconceived idea that low-income
pregnant women may benefit from prenatal supplements containing more micronutrients is not, however,

supported by our study findings.

5.3. Barriers to diet quality and adherence to the Olo intervention

It is well documented that vulnerable groups living in poverty tend to adopt lower-quality diets
due to economic barriers; energy-dense food (refined grains with added sugars, salt and/or fats, highly
processed foods) being less expensive than nutrient-dense food like fruits, vegetables and fish (59,60).
For example, Darmon and Drewnowski (2015) conducted a systematic review of the literature in order
to determine the contribution of healthy food costs to the widening of socio-economic disparities and
differences in diet quality within the population of many industrialized countries (59). The authors

concluded that lower nutritional value diets were not only less expensive, but also the best suitable option
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for vulnerable groups according to their budgets (59). Similarly, Maillot et al. (2007) used a nutrient
profiling system to analyze the diets of 1,332 French adults and found that nutrient-dense food groups
were indeed more expensive sources of energy, which suggests that the current cost of food does not
promote the adoption of healthy diets among poorer populations (60). In Canada, increasing income is
associated with higher consumption of fruits and vegetables and lower consumption of high-fat meat,
oils, sugars, desserts, snacks and sweetened beverage intake (187). These findings are in line with ours
which show that fruits (excluding fruit juice) and vegetable consumption were generally low among the
participants, compared to other food groups like meat and substitutes or dairy products. In addition, the
analysis of their diet revealed that many participants had a regular consumption of processed food, which
resulted in a low fibre and high sodium intake. This dietary pattern is inconsistent with the new Canada
Food Guide (188), which recommends that half of the plate be filled with fruit and vegetables, one quarter
with whole grains and the other quarter with a source of protein, ideally coming from plant-based sources.
In line with previous literature, our results show that there exist many barriers for sustaining a regular

healthy diet for vulnerable populations.

The WIC program offers a wider variety of food vouchers, including fruits, vegetables, grain
products and dairy products, which might contribute to program adherence (more options, consideration
of food preferences and aversions, etc.). During the interviews, participants expressed different barriers
to eating the Olo food such as the lack of variety (food monotony), food preferences and aversions, and
cultural acceptability. Adding a greater variety of healthy food could be considered by the Olo
Foundation to facilitate achievement of more individually/culturally adapted nutritious and varied dietary
intakes. The Olo Foundation recently added a bag of frozen vegetables per week to replace the % cup of
orange juice daily, which could indeed partly help increase non-transformed vegetable intake and overall
diet quality. According to the results of this study, participants are likely to share the vegetables with

their families, contributing to reducing their personal intake of this nutritious food. Alternatively, this
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family sharing does contribute to the Olo Foundation’s mission to acquire healthy eating habits early on
in life, even after birth. These results emphasize the need for a family-oriented approach with a number
of portions adapted to the family household size rather than an individual intervention in this vulnerable

population.

Findings from the WIC study also showed that participants’ intakes remain high in protein and
fat even though the access to healthy food is more diversified (114). It can be hypothesized that, similar
to our study, the need to address the complexity of modifying eating practices of individuals (including
improving knowledge on healthy food choices and cooking skills, experimenting new recipes, eating out
less frequently, etc.) is a crucial issue. In other words, increasing solely the variety of food offered as
suggested by some of the participants would not necessarily improve dietary intakes and eating practices.
In our study, although participants described their trust in the knowledge and professional competencies
of the dietitian, they reported that the nutritional counselling did not contribute to changing their eating
practices, which can partly be explained by the fact that they perceived having a healthy — “good” or
“very good” — diet. Future studies should focus on the impact of nutritional counselling on the
modification of eating practices in participants attending the Olo intervention, since the provision of
healthy food and access to a professional had a modest impact on changing eating practices and

nutritional intakes in our study.

The implementation of a federal tax on “junk food” and high-sugar beverages to improve diet
quality has been proposed as a possible solution for improving health in many countries. A systematic
review assessing the feasibility of such taxing mechanisms in the USA concluded that this method would
be feasible legally and administratively to help reduce disease burden (189). This could prevent
vulnerable populations consistently reverting to unhealthy options to save money. For example, a study
compared the effects of different tax schemes on consumption of sugar-sweetened beverages and energy-

dense food, by doing modelling statistics with data from a Chilean survey (190). Their findings suggest
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that the implementation of such a tax would be associated with decreased purchases of energy-dense
food in households of different socio-economic groups (190). This remains to be tested in real-life
settings in North American populations. If proven to work, the Canadian government could lead the way
and work towards establishing this kind of legislation in the country. However, it is important to consider
that even if a tax on less nutritious food is established, the current structure of food prices is still not
favourable for low-income individuals when it comes to buying nutrient-dense food, as discussed in
Chapter 1 (60). Therefore, this strategy would not necessarily be effective for improving health in this

population if other nutritious food remains at the same price.

5.4. Excessive gestational weight gain

Nearly half of pregnant women exceed the recommendations for gestational weight gain,
especially those living in difficult socio-economic conditions (55,56,158-160). Considering that the Olo
food consumed as recommended would add more than 700 kcal, this intake may contribute to the
excessive gestational weight gain among their clients. This hypothesis remains to be tested since we did
not assess their weight to estimate their caloric need nor information on their gestational weight gain. If
subsequent studies were to confirm that the Olo food contributes to excessive gestational weight gain,
the trio of food items and/or the amount recommended to women by this institutionalized perinatal
intervention may need to be reviewed. Other aspects to consider are the increase in diversity in women
of childbearing age, in addition to a generally higher pre-pregnancy weight BMI (for 45% of pregnant
women in the USA) (55). In Canada, findings from the Alberta Pregnancy Outcomes and Nutrition
(APrON) study, examining the weight change of 1,541 pregnant women including adults and
adolescents, found that 49.4% exceeded Health Canada’s recommendations for total gestational weight

gain (158). This trend was even more prevalent for women with an “overweight” or “obese” pre-
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pregnancy BMI and sometimes reached twice the recommended weight gain from the second to the third
trimester (158). These results are consistent with findings from a pregnancy cohort study in Quebec (the
3D pregnancy cohort), showing that overall 51% of women exceeded the recommendations for
gestational weight gain, with an even higher prevalence among overweight (75%) and of obese (68%)
women (159). Other findings from the APrON study in Alberta, described the gestational weight gain
during pregnancy and postpartum weight retention in 600 pregnant women of different pre-pregnancy
weight. Results showed that participants from low-income settings significantly retained more weight
(6.3 + 6.0 kg) after delivery than those from high-income settings (3.9 + 4.3 kg) (160). A qualitative
study on the factors influencing excessive gestational weight gain of pregnant women from contrasting
income groups in the USA found that diet and physical activity behaviours in the low-income group
promoted more positive energy balance than those in the high-income group (e.g., overeating, eating
energy-dense foods, lack of physical exercise), thus contributing to excessive weight gain during
pregnancy (163). Their unhealthy behaviours were likely exacerbated during pregnancy due to previous
health beliefs (163), underlining the importance of education and counselling during pregnancy in this

population.

5.5. Food security

As mentioned in Chapter 4, the food security status of a household is an indicator of economic
constraints, access to food and psychological stressors pertaining to a family (169). Food insecurity was
prevalent among our participants although they attended a perinatal intervention aiming to improve
nutrition during pregnancy. This aligns well with findings from a review of the literature performed by
Loopstra (2018) evaluating the effectiveness of community-based food interventions in high-income

countries, including Canada and the USA (72). The author found that there was a lack of evidence
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supporting the effectiveness of nutritional perinatal interventions on the reduction of food insecurity (72).
Another study evaluated the impact of a food subsidy program (the Nutrition North Canada program) on
household food insecurity in a northern part of the province of Quebec (Nunavut) (191). Using data from
the CCHS Food Security Survey Module from 2007 to 2016, they found that food insecurity rose by
13.2% after the implementation of the program and that this increase started the same year the program
was launched (191). These surprising results show the importance of correctly addressing the needs of
the targeted population and support a more holistic approach to improve food security. Some authors
have suggested that a public health issue as complex as the food security status of a household should be
addressed at a governmental level by changing governmental financial assistance programs policies,
including public interventions on housing, childcare, work and income security (192-194). In our study,
food insecurity remained high after the Olo intervention. Despite its positive effects on the participants’
nutrition, it cannot address all determinants of food insecurity. A transversal policy framework which
would include the Olo intervention with other social programs (e.g., access to a social worker, public
housing, employment assistance programs, etc.), is likely to optimize the intervention’s impact on food

insecurity of mothers and prevent additional burden on their children.

5.6. An unexpected finding

As mentioned previously, the social interactions with the Olo dietitians were appreciated by the
participants. They were regularly mentioned as a mean to socialize and to vent their feelings. However,
some participants experienced unpleasant interactions with their dietitians and raised the importance of
being non-judgmental as a key quality of client-dietitian relation. In this sense, Olo caregivers could

benefit from specific training related to the social determinants of eating practices and enhanced
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communication strategies when working with vulnerable populations to improve the impact of the

intervention.

5.7. Methodological considerations

As mentioned in Chapter 3, the mixed-method design used in this research project allowed a
deeper understanding of the context surrounding the participants while improving the research process
and validity. To our knowledge, we are the first to have assessed the Olo intervention using this specific
design which has the potential to better inform other researchers, stakeholders or caregivers working with
similar nutrition-focused perinatal interventions by providing unique data on the crucial role of the socio-
economic and living contexts of their users. For example, it might contribute to seeing the “bigger
picture”, identify upstream factors impacting healthy eating, and help to better address the participants’

needs in perinatal nutrition interventions among vulnerable populations.

The sample size slightly differed from the initial estimate of desired participants to be recruited
for this research project. Indeed, the goal was to recruit 32 participants but only 30 participants completed
the study due to recruitment challenges. However, the aim of the study was more to characterize the
pregnant women receiving the Olo intervention in the Gatineau region and to pilot the methodologies
and data collection tools among this vulnerable population, rather than doing inferential statistics and
generalizing to the overall population of Olo participants in Quebec. Nevertheless, this sample enabled
us to characterize the (a) population, (b) contribution of the Olo intervention to dietary intakes and eating
practices, and (c) identify the participants’ appreciation of the intervention. It also allowed us to identify
improvements to our methodologies for future studies as well as trends, gaps and opportunities to be
shared with decision makers and caregivers. For example, the use of an interactive dietary recall software

integrating a visual representation of portion sizes facilitated the data collection, especially for the
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participants with a low literacy level or difficulty of mastery of French or English languages. If the access
to this kind of software is impossible, the use of educational food models and measuring cups or spoons
would be of great assistance. The questionnaires used in this project were overall well understood by the
participants, except for the CCHS Food Security Module that used sustained language that was not
always adapted to this vulnerable population. This questionnaire was not specific to pregnancy, which
suggests that some adaptation should be done in future studies using it with this pregnant population (i.e.,
questions were covering the previous 12 months, including when they were not pregnant, which lead to
confusion on weight loss questions). Receiving a verbal confirmation for the next appointments with the
participants instead of leaving a voice message to confirm ensured compliance to the project and avoided
unnecessary trips. One concern that was raised before the beginning of this project was that participants
would not appreciate being visited three times in a two-week period. However, all participants in this
study found it was adequate and generally appreciated my visits, claiming the questions were not
invasive, easy to answer and that the interviews were short. We anticipated that Internet access for data
collection at the participants’ home would be limited or unavailable frequently, however this was not an

issue.

Evaluating the nutrition of the participants before entering the Olo intervention and again after
receiving the intervention would provide more detailed data on the actual contribution of this perinatal
Initiative on participants’ changes in dietary intakes and practices which should be considered in future
projects. This study also supports the need to evaluate the Olo intervention at a larger scale given that
the deployment strategies vary between the different participating CISSS (e.g., individual nutritional
counselling or group classes, number of visits from the caregiver, vouchers distribution method, etc.) and
that the population composition and diversity changes drastically between the different administrative

regions of the province (e.g., rural or urban centres).
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5.8. Strengths and limitations of the research project

This research project includes many strengths. Firstly, the interdisciplinary nature of the project
allowed to better develop the research objectives, provide more context and a clearer focus on the social
determinants of nutrition. The core of the research team was composed of two registered dietitians and a
sociologist, which enabled to combine different perspectives and appreciation of the data. According to
Jantsch (1972), an interdisciplinary approach is needed when facing complex research problems that
surpass one’s expertise (195). The interdisciplinary approach guided the research team towards using
complementary methodology strategies, like the mixed-methods with an embedded design, which is a
strength when evaluating an intervention. Indeed, the addition of qualitative in-depth interviews offered
another interesting perspective to this study and provided unique data on the participants while helping

to understand the perceived facilitators and barriers to this nutrition-focused intervention.

The completion of the online R24W dietary recalls with the participants by a trained researcher,
a registered dietitian in our case, probably improved the accuracy of the data. This approach support the
concerns of a study examining the usability of automated self-administered 24-hour dietary recall
platforms in low-income and food insecure adults participating in a food voucher program and found that
participants experienced many usability issues (i.e., questions not understood, inaccurate answers,
questions not completed, etc.) (196). This study presents a first understanding of the dietary intakes,
eating practices and appreciation of the Olo intervention among a population of vulnerable pregnant

women in Gatineau and will provide important data for future research.

This study also has some limitations. First, the sample size (n=30) precludes our results from
being representative of the entire Outaouais region or the province of Quebec. Results from an urban
region such as the CISSS of Gatineau territory might not apply to rural regions or bigger cosmopolitan

cities like Montreal. This project also evaluated the impact of the Olo intervention that has been in place
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for close to three decades. Since 2019, the Olo intervention is transitioning towards replacing orange
juice by frozen vegetables. Readers should be aware of possible regional variations in food vouchers
transitions. More studies will need to assess the contribution of the new trio of food to vulnerable
pregnant women’s diets to obtain a more comprehensive understanding of its impact. Finally, the project
is based on honesty and memory of participants for both the quantitative and qualitative parts. It is
possible that participants omitted or added certain foods or beverages consumed during the 24-hour
recalls. Their answers to questions on the appreciation of the intervention could have been modified
depending on their confidence level toward the interviewer and the Olo intervention (e.g., fear of losing
their coupons if they complain). Using the dietary recalls to evaluate nutritional intakes of participants
in a research study also presents some limitations, such as underestimating or overestimating intakes,
lack of adequate food composition databases and increased work associated with the planning of two or
more dietary recalls to estimate usual intake (197). Regardless, this project was a first stepping-stone to
guide future projects assessing in greater details the impact of the Olo intervention on pregnant women’s

and baby’s nutrition and health.
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CONCLUSION

This study is the first to assess the actual dietary intakes, eating practices and perceptions of
vulnerable pregnant women participating in the Olo intervention, both from a quantitative and a
qualitative perspective. This study was held in an urban region of a western part of the province of
Quebec and allows for a better understanding of the perceived facilitators and barriers to adopting healthy
eating practices while taking part in a nutritional perinatal intervention in this population. Results provide

valuable information for the Olo Foundation to help improve or adjust their intervention.

Prenatal nutritional public health interventions aiming to improve nutrition and eating practices
during pregnancy in vulnerable populations can have short- and long-term impacts on maternal and
offspring health. The effectiveness of health interventions is often limited by unfavourable socio-
economic conditions in which they take place; it is then unlikely that nutritional programs will thrive in
context of economic poverty when the basic needs of their clients are unmet. This is a complex
multifactorial problem that requires extensive and comprehensive studies taking into account many
relevant determinants of health, methodological considerations and interdisciplinary nature of the issue
as previously discussed in this thesis. Some studies have proposed that multi-level interventions
(including psychological, social and environmental components), such as family-based interventions
focusing on cooking skills and self-efficacy, are more effective than those focusing on the individuals
alone to improve eating practices (172). Offering food that enhances skills development (meal
preparation, cooking from scratch, using non-transformed products, etc.) and decreases the reliance on
convenient meal options by making them easy to prepare, tasty and quick to consume (like “fast-food”)
may also contribute to breaking the cycle of inadequate nutrition in vulnerable populations. Offering
education and training to vulnerable groups to help them choose healthier food under budgetary
constraints might be another possible solution (198). Adequate training of dietitians is also a key factor

in order to optimize the efficiency of nutritional interventions in low-income settings.
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Finally, it is crucial to underline the importance of adequate and effective governmental
legislation addressing governmental financial assistance programs policies, affordable housing, childcare
services, job security and income for improving overall well-being in low-income and vulnerable
populations (192-194). As mentioned by Quintanilha et al. (2018), community-based perinatal programs
targeting vulnerable populations should provide health care and social support in a comprehensive and

non-judgmental manner in order to minimize their burden and reduce overall health inequalities (173).
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APPENDIX 1 — Recruitment flyer

A) French version

Centre intégré

de santé

et de services sociaux
de I'Outaouais

4
Québec

%

bi
FORMULAIRE D’INFORMATION L«)) —
N 111
- a0

L’intervention OLO vous tient a cceur? p Q)J uOttawa

Nous avons besoin de vous! :
5K\

Votre expérience est unique et importante pour nous.
Elle pourrait aider beaucoup de femmes dans votre situation.

PROJET DE RECHERCHE

Ce projet de maitrise réalisé a I'Université d’Ottawa vise a examiner la contribution d’OLO a votre
alimentation et a connaitre votre opinion sur les services, les aliments et les suppléments qui vous sont

QUE DEVREZ-VOUS FAIRE?

v Participer a trois visites
a domicile (ou a
I’endroit de votre
choix).

v Répondre a quelques
questionnaires et
possiblement une
entrevue, si vous le
désirez.

Si vous acceptez, un
membre de notre équipe
vous appellera pour vous
expliquer le projet et
répondre a vos questions.

offerts.

QUI PEUT PARTICIPER?

v Femme de plus de 18 ans
enceinte d’un seul bébé.

v Qui peut parler francais ou
anglais.

v Qui participe a I'intervention

OLO depuis au moins 1 mois.

‘/ Qui a moins de 34 semaines
de grossesse.

v Qui n’a pas de probléme de
santé I'empéchant de
consommer les aliments
OLO.

Votre réponse a ce formulaire ne sera pas partagée avec
votre intervenante d’OLO ni avec le CISSS de I’Outaouais.

Vous étes completement libre de participer ou non a cette
étude. Votre décision n’affectera aucunement les services qui
vous sont offerts par OLO.

Ce projet de recherche a été approuvé par les comités
d’éthique a la recherche du CISSS de I'Outaouais et de
I’'Université d’Ottawa.

QU’ALLEZ-VOUS AVOIR EN RETOUR?

v Une évaluation personnalisée de
votre alimentation.

v Le sentiment d’avoir contribué a
mieux répondre aux besoins des
femmes enceintes qui bénéficient
des services offerts par la
Fondation OLO.

v’ Un montant forfaitaire de 60S
pour couvrir des dépenses
possibles (ex. gardienne ou
déplacement).

DES QUESTIONS?

Vous aimeriez avoir plus de
renseignements sur le projet? Vous
pouvez contacter :

'E Noémie Charpentier
Etudiante a la maitrise
Université d’Ottawa

a
(613) 746-4621 #6466
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PERMISSION DE CONTACT

Vous étes intéressée par le projet?

[J Oui, jaimerais étre contactée pour en savoir davantage sur ce projet de recherche (ceci ne vous engage a
rien).

Nom :

Téléphone :

[J Non, je ne veux pas étre contactée.

** Veuillez remettre ce formulaire dans I’enveloppe scellée a votre nutritionniste. **

MERCI!

PERMISSION DE CONTACT

Vous étes intéressée par le projet?

[] Oui, jaimerais étre contactée pour en savoir davantage sur ce projet de recherche (ceci ne vous engage a
rien).

Nom :

Téléphone :

[J Non, je ne veux pas étre contactée.

** Veuillez remettre ce formulaire dans I’enveloppe scellée a votre nutritionniste. **

MERCI!

99



B) English version

Centre intégré INFORMATION FORM
gte %; ’;:afrvices_ sociaux / e~
e I aoua:s‘ . . ? : m
Quebec The OLO intervention matters to you? \ ol
We need your help! w > > uOttawa

Your experience is unique and important to us.
It could help many women in your situation.

RESEARCH PROJECT

This master’s project taking place at the University of Ottawa aims to examine OLO’s contribution to
your diet and to learn about your opinion on the services, food and supplements that are offered to

you.

WHAT WILLYOU HAVE TO DO? WHO CAN PARTICIPATE?
v Participate in three home v Women of at least 18

WHAT WILL YOU GET IN RETURN?

v A personalized assessment of

visits (or at the location of years old pregnant with your diet.
your choice). only one baby. v The feeling of having

v Answer a few v Who can speak French or contributed to better
questionnaires and possibly English. answering the needs of
participate in an interview, v Has participated in the pregnant women who partake
if you wish to do so. OLO intervention for at from the services offered by

least 1 month.
If you accept, a member of our

team will call you to explain the v’ Has less than 34 weeks of

project and answer your pregnancy.
questions. ‘/ Has no health issues

preventing her from
eating the OLO foods.

The information collected in this form will not be shared with
your OLO care provider, nor with the CISSS de I'Outaouais.

You are completely free to participate or not in this study.
Your decision will not affect the services that are offered to
you by OLO.

This research project has been approved by the research
ethic committees of the CISSS de I’Outaouais and the
University of Ottawa.

the OLO Foundation.

A flat-rate amount of $60 to
cover possible costs (e.g.
babysitter, travel).

QUESTIONS?

You would like more information
about the project? You can
contact:

* Noémie Charpentier
Master's Student
University of Ottawa

a (613) 746-4621 #6466
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PERMISSION TO CONTACT

Are you interested in the project?

O Yes, | would like to be contacted to learn more about this research project (this does not
commit you to anything).

Name:

Phone number:

O No, | do not wish to be contacted.

** Please return this form in the sealed envelope to your nutritionist. **

THANK YOU!

PERMISSION TO CONTACT

Are you interested in the project?

O Yes, | would like to be contacted to learn more about this research project (this does not
commit you to anything).

MName:

Phone number:

O No, | do not wish to be contacted.

** please return this form in the sealed envelope to your nutritionist. **

THANK YOU!
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APPENDIX 2 — Recruitment script
A) French version

Bonjour,

Je suis (nom et role - ex. assistant(e) de recherche ou étudiante a la maitrise) a 1I’Université d’Ottawa.
J’ai obtenu votre numéro de téléphone grace au formulaire que vous avez rempli et remis a votre
nutritionniste au sujet du projet de recherche qui évalue I’alimentation des femmes enceintes qui
participent a I’intervention OLO en Outaouais. Je vous remercie de votre intérét pour notre étude.

En fait, votre expérience est unique et super importante pour nous aider a mieux comprendre les besoins
des utilisatrices de I’intervention OLO. La Fondation OLO existe depuis plus de 25 ans et a accompagné
plus de 200 000 femmes comme vous. Par contre, les aliments et suppléments offerts aux femmes
enceintes n’ont pas changé depuis toutes ces années et les services offerts varient beaucoup d’une région
a I’autre. On a besoin de votre expertise, votre expérience et votre opinion sur OLO pour mieux adapter
les services en fonction de vos besoins et aider d’autres femmes dans votre situation. Seriez-vous
intéressée a en savoir plus sur notre projet?

Je vais vous expliquer briévement notre projet : Ce projet de recherche veut évaluer comment
I’intervention OLO contribue a 1’alimentation des femmes durant leur grossesse (par exemple,
I’énergie et les nutriments consommés et les habitudes alimentaires) et leur appréciation des
services, des aliments et des suppléments qui leur sont offerts. Nous cherchons a recruter 32
femmes qui participent a I’intervention OLO a Gatineau (incluant les territoires de Hull, Aylmer et
Gatineau).

Votre participation au projet impliquerait 3 visites en 2 semaines, a domicile ou a I’endroit de votre
choix. Durant les visites, vous devriez répondre a quelques questionnaires et a des questions sur
votre alimentation durant la journée précédant la visite. Chaque visite durera environ 1h. Vous
auriez également I’opportunité de participer, si vous le voulez, a une entrevue plus approfondie sur
votre appréciation de I’intervention OLO. Vous recevriez 20$ au début de chaque visite pour un
total de 60$ pour votre participation au projet pour vous aider a couvrir certaines dépenses possibles
(par exemple si vous choisissiez de faire venir une gardienne ou pour des déplacements). Vous
recevriez I’argent méme si vous n’avez pas de dépenses associées a votre participation. Ce projet
de recherche pourrait permettre de mieux comprendre la contribution d’OLO a I’alimentation des
femmes enceintes et de mieux répondre aux besoins d’autres femmes qui participent a
I’intervention OLO.

Votre participation au projet est complétement volontaire et, si vous choisissez de participer, vos
données seront traitées de maniere strictement confidentielle. Vos réponses aux questionnaires et
a I’entrevue ne seront en aucun cas partagées avec votre nutritionniste, le personnel du CISSS de
I’Outaouais ou la Fondation OLO.

Voici les bénéfices associés a votre participation a 1’étude : vous recevriez une évaluation
personnalisée de votre alimentation par une nutritionniste indépendante d’OLO. Vous pourriez
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aussi avoir le sentiment d’avoir contribué¢ a aider plusieurs autres mamans dans votre situation en
fournissant de I’information unique sur I’intervention OLO!

Avez-vous des questions sur le projet ou sur la nature de votre participation a cette étude?
(Laissez la femme enceinte nous poser ses questions et y répondre...)
Seriez-vous intéressée a participer au projet?

Si elle répond non — la remercier de nous avoir contactés et lui souhaiter une belle fin de grossesse
et un bébé en bonne santé.

Si elle répond oui - Si vous n’avez pas d’objection, afin de m’assurer de votre éligibilité a
participer a notre étude, j’aurais quelques questions a vous poser.

(Attendre la réponse de la femme enceinte avant de poursuivre...)

o FEtes-vous enceinte d’un seul bébé ?
o Si elle répond non qu’elle attend des jumeaux, il faudra lui dire que c’est un facteur
d’exclusion et qu’elle ne pourra pas faire partie de l’étude. La remercier a nouveau pour
son intérét a faire partie du projet.

e Avez-vous 18 ans ou plus?
o Sielle répond non, il faudra lui dire que c’est un facteur d’exclusion et qu’elle ne pourra
pas faire partie de [’étude. La remercier a nouveau pour son intérét a faire partie du
projet.

e A combien de semaines de grossesse étes-vous présentement?
o Si elle répond qu’elle est a 34 semaines ou plus, il faudra lui dire que c’est un facteur
d’exclusion et qu’elle ne pourra pas faire partie de [’étude. La remercier a nouveau pour
son intérét a faire partie du projet.

e Depuis combien de temps participez-vous a I’intervention OLO?
o Si elle répond moins de 4 semaines, il faudra lui dire qu’elle pourra participer a partir
d’un mois apres la premiere visite de la nutritionniste d’OLO a son domicile.

e Avez-vous une condition de santé qui vous empéche de consommer les aliments typiquement
donnés par les intervenants d’OLO, soit du lait, du jus d’orange ou des ceufs?
o Si elle répond oui, il faudra lui dire que c’est un facteur d’exclusion et qu’elle ne pourra
pas faire partie de [’étude. La remercier a nouveau pour son intérét a faire partie du
projet.

Si elle est éligible a participer a I’étude, confirmer avec la femme qu’elle désire participer. Le cas
écheant :
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- Lui expliquer qu’au début de la premiére visite, le projet lui sera réexpliqué, qu’elle pourra
poser ses questions et qu’elle devra lire et signer le formulaire de consentement qui comprend
tous les détails de 1’étude.

- Lui mentionner qu’elle peut se retirer de I’étude en tout temps sans avoir a donner de raison.

- Lui demander s’il y a un jour et une heure qui lui convient pour la premiére visite (elle devra
étre disponible pour 2 autres visites dans les 2 semaines suivantes).

- Lui demander si elle préfere que Noémie, I’étudiante a la maitrise, aille a son domicile ou que
la rencontre se fasse ailleurs.

e Siailleurs, lui demander dans quel secteur elle habite et si elle serait a I’aise d’aller dans
un local d’un centre communautaire, de la bibliothéque ou si elle a une préférence pour
un endroit en particulier.

- Lui dire qu’elle peut nous recontacter entre-temps si elle a des questions ou si elle change
d’idée quant a sa participation a I’étude.

Pourriez-vous nous donner votre adresse, votre numéro de téléphone et si vous le voulez votre courriel
pour planifier la visite & domicile et pour pouvoir vous recontacter au besoin s.v.p.?
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B) English version

Hi there,

I am (name and role — ex: research assistant or Master’s student) at the University of Ottawa. I received
your phone number thanks to the form that you filled out and gave to your nutritionist for the research
project that evaluates the diet of pregnant women participating in the OLO intervention in the Outaouais
region. | want to thank you for your interest in our study!

Your experience is unique and very important to help us better understand the needs of the OLO
intervention users. The OLO Foundation has existed for more than 25 years and has accompanied more
than 200 000 women like yourself. However, the food and supplements offered to these pregnant women
have not changed during all these years, and the services offered change from one region to the next. We
need your expertise, your experience and your opinion on OLO to better adapt the services based on your
needs, and help other women in your situation. Would you be interested to learn more about our project?

I will briefly explain our project to you: The goal of this project is to evaluate how the OLO
intervention contributes to women’s diet during their pregnancy (for example, the energy and
nutrients that they eat, their dietary habits) and their appreciation of the services, food items, and
supplements that are offered to them. We would like to recruit 32 women participating in the
OLO intervention in Gatineau (including Hull, Aylmer, and Gatineau areas).

Your participation in this project would include 3 visits in 2 weeks, in your home or at the location
of your choice. During these visits, you will have to answer a few questionnaires, as well as
questions about your diet during the day preceding the visit. Each visit will last about 1 hour. You
will also have the opportunity to participate, if you would like, to an interview that will explore
more in depth your appreciation of the OLO intervention. You will receive $20 at the beginning
of each visit for a total of $60 for your participation in the project to help cover certain possible
costs (for example, if you choose to hire a babysitter or for your travel). You will receive the
money even though you have incurred no cost. This research project could help better understand
the contribution of OLO to the diet of pregnant women and to better answer the needs of other
women participating in the OLO intervention.

Your participation in this project is completely voluntary and, if you choose to participate, your
data will be treated in a strictly confidential manner. Your answers to the questionnaires and to
the interview will not be shared in any case with your nutritionist, the CISSS of the Outaouais
staff, nor the OLO Foundation.

Here are the benefits associated with your participation to this study: You will receive a
personalized evaluation of your diet by a nutritionist who is independent from OLO. You could
also feel that you have contributed to help many other moms in your situation by giving unique
information on the OLO intervention!

Do you have any questions regarding the project or the nature of your participation in this study?

(Let the pregnant woman ask her questions and answer them...)
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Would you be interested in participating in this project?

If she answers no — thank her for contacting us and wish her a good end of pregnancy and a
healthy baby.

If she answers yes — If you have no objection, to confirm your eligibility to participate in this
study, I have a few questions to ask you.

(Wait for the answer of the pregnant woman before continuing...)

e Are you pregnant of one single baby?

o If she answers no and that she’s expecting twins, tell her that it’s an exclusion factor and
that she will not be able to participate in the study. Thank her again for her interest in
participating in the project.

e Areyou 18 years old or more?

o If she answers no, we have to tell her that it’s an exclusion factor and that she will not be
able to participate in the study. Thank her again for her interest in participating in the
project.

e At which week of pregnancy are you presently?

o If she answers that she is at 34 weeks or more, we have to tell her that it’s an exclusion
factor and that she will not be able to participate in the study. Thank her again for her
interest in participating in the project.

e How long have you been participating in the OLO intervention?

o If she answers less than 4 weeks, we have to tell her that it’s an exclusion factor and that
she will not be able to participate in the study. Thank her again for her interest in
participating in the project.

e Do you have a health condition that prevents you from eating the food typically given by the
OLO intervenors, which are milk, orange juice and eggs?

o If she answers yes, we have to tell her that it’s an exclusion factor and that she will not
be able to participate in the study. Thank her again for her interest in participating in the
project.

If she is eligible to participate to the study, confirm with the woman that she would like to
participate. If so:

- Explain to her that at the beginning of the first visit, the project will be explained to her again,
that she can ask her questions and that she will have to read and sign the consent form which
includes all the details of the study.

- Tell her that she can withdraw herself from the study at all times without having to give a
reason.

- Ask her if there’s a day and hour that are convenient for her for the first visit (she will have
to be available for 2 other visits in the 2 following weeks).

- Ask her if she prefers that Noémie, the Master’s student, goes to her house or that the meeting
takes place somewhere else.
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o Ifsomewhere else, ask her in which sector she lives and if she would feel comfortable
to go in a room of a community centre, library, or if she prefers another location.
- Tell her that she can contact us meanwhile if she has questions or if she changes her mind
about her participation in the study.

Could you please give us your address, your phone number and if you would like, your email so that we
can plan the visit and to contact you again if need be?
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B) CISSS de ['Outaouais

PAR COURRIER ELECTRONIQUE

Le 4 juillet 2018

Madame Bénédicte Fontaine-Bisson
bfontain@uottawa.ca

OBIJET : Approbation finale
N/Référence : Projet 2018-228_120
V/Référence : « L'intervention périnatale OLO : une évaluation nutritionnelle de femmes
enceintes vulnérables »

Madame,

En suivi de F'analyse du projet précité et considérant la recommandation positive du Comité
d'éthique de la recherche, en comité de révision déléguée, la direction générale autorise le projet.

De plus, I'examen de |la convenance institutionnelle par la Direction des programmes jeunesse est
terminé et est jugé satisfaisant.

Nous vous souhaitons bonne chance dans la réalisation de votre projet de recherche et nous vous
prions de recevoir, Madame, |'expression de nos sentiments les meilleurs.

Le Président-directeur général,

Jean Hébert
JH/PAA/cr
c.c. Mme Sylvie Marchand, présidente du CER du CISSS de I'Outaouals

M. Pasto Wann, adjoint au directeur, Direction de I'enseignement, des relations
universitaires et de la recherche, Bureau de |la recherche
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APPENDIX 4 — Consent forms

A) French version

i
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University of Ottawa
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de I'Outaouais
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Québec rara
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Ce projet a recu du financement de la Fondation OLO.
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Préambule

Nous vous invitons a participer a un projet de recherche, effectué dans le cadre d’un projet de
maitrise a I’'Université d’Ottawa, auprés des femmes enceintes qui participent a l'intervention OLO
(CEufs-Lait—-Oranges) a Gatineau. Cependant, avant d’accepter de participer a ce projet et de signer
ce formulaire d’information et de consentement, veuillez prendre le temps de lire, de comprendre
et de considérer attentivement les renseignements qui suivent.

Nous vous invitons a poser toutes les questions que vous jugerez utiles a la chercheuse responsable
de ce projet de recherche ou a un membre de son personnel de recherche et a leur demander de
vous expliquer tout mot ou renseignement qui n’est pas clair.

Nature et objectifs du projet de recherche

Depuis plus de 25 ans, les intervenants d’'OLO accompagnent des femmes enceintes vulnérables en
donnant des conseils nutritionnels, des ateliers et outils éducatifs et des coupons alimentaires (ceuf,
lait, jus d’orange et suppléments), afin de réduire le nombre de bébés de petits poids a la naissance.
Ce projet de recherche vise a mieux connaitre les utilisatrices de l'intervention OLO, a évaluer la
contribution d’'OLO a leur alimentation durant la grossesse (énergie, nutriments, pratiques
alimentaires) et leur appréciation des services, des aliments et des suppléments qui leur sont
offerts.

Ce projet pilote vise a recruter 32 femmes de 18 ans et plus enceintes d'un bébé, qui participent a
I'intervention OLO a Gatineau (Hull, Aylmer et Gatineau) et qui parlent frangais ou anglais. Les
participantes doivent aussi faire partie de l'intervention OLO depuis au moins 1 mois pour étre
admissible au projet et n‘avoir aucune complication de grossesse qui pourrait les empécher de suivre
les conseils nutritionnels donnés par l'intervenant d’OLO. Les femmes pourront étre recrutées
jusqu’a 34 semaines de grossesse, afin de permettre la collecte de données en entier avant 'arrivée
du bébé. Ce projet permettra d’obtenir des données préliminaires et uniques qui pourront étre
utilisées pour d'autres projets plus approfondis a travers le Québec. Ultimement, les résultats de
ces projets de recherche pourraient servir a mieux répondre aux besoins des utilisatrices d’OLO.

Les objectifs de ce projet sont d’évaluer I'alimentation (apports et pratiques) des femmes participant
a l'intervention OLO, leurs perceptions des ressources matérielles (aliments et suppléments, outils),
humaines (counseling nutritionnel) et organisationnelles (distribution des coupons, fréquence des
visites) offertes par OLO et comment ces composantes sont reliées aux déterminants de la saine
alimentation durant la grossesse.

Déroulement du projet de recherche

La participation a ce projet de recherche implique 3 visites a domicile ou a un autre endroit de mon
choix. Pour chacune de ces visites, mes apports alimentaires au cours des derniéres 24 heures
seront évalués a l'aide d’un logiciel en ligne utilisant des images d’aliments pour faciliter le
processus. Je devrai répondre a trois questionnaires et, lors de la troisiéme visite, je pourrai, si je
le veux, participer a une entrevue plus en profondeur pour explorer mes perceptions et mon
appréciation de l'intervention OLO. Chaque visite durera en moyenne 1h. Ces trois rencontres vont
se dérouler sur une période d’environ deux semaines. Je recevrai un montant forfaitaire de 20$ au
début de chaque visite pour un total de 60% pour ma participation au projet qui pourrait m’aider a
couvrir certaines dépenses possibles (ex. si je choisis de faire venir une gardienne ou pour des
déplacements, a ma discrétion).
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VISITES

i 1 2 3
Evaluation de votre X X X
alimentation

(derniéres 24h)

Questionnaire(s) X X

Entrevue X

(a confirmer)

Collaboration de la participante au projet de recherche

Je devrai étre disponible pour 3 visites a domicile ou a I’endroit de mon choix. Pour la premiére
visite, je devrai répondre a un questionnaire général sur mes caractéristiques sociodémographiques
(ex. : age, éducation, état matrimonial, etc.), suivi d’un court questionnaire sur mes pratiques
alimentaires et I’évaluation de mon alimentation au cours des derniéres 24 heures (30-45 minutes).
Pour la deuxiéme visite, je devrai répondre a un court questionnaire sur la sécurité alimentaire
en plus de I'évaluation de mon alimentation au cours des derniéres 24 heures (30-45 minutes).
Finalement, pour la troisiéme visite, la derniére évaluation de mon alimentation au cours des
derniéres 24 heures sera faite (20-30 minutes). Si je le désire, je pourrai aussi faire une entrevue
plus en profondeur (enregistrée audio) pour explorer mes perceptions et mon appréciation de
I'intervention OLO (60-90 minutes). L'enregistrement audio permettra a I'équipe de recherche de
mieux comprendre mon appréciation des ressources matérielles, humaines et organisationnelles
fournies par l'intervention OLO. Les entrevues seront effectuées jusqu’a ce que I’'équipe de recherche
ait suffisamment d’information leur permettant de répondre a leur question de recherche. Les
entrevues seront faites sur la base du « premier arrivé, premier servi ».

Avantages associés au projet de recherche

Afin de me remercier pour mon temps et ma participation au projet de recherche, je recevrai une
évaluation personnalisée de mon alimentation. Ma participation a ce projet aidera a mieux
comprendre mes conditions de vie, mes besoins et mon appréciation de l'intervention OLO. Elle
permettra aussi de mieux comprendre la contribution d’'OLO a mes pratiques et a mes apports
alimentaires. Il est possible que ma participation a ce projet de recherche contribue a obtenir de
I'information unique qui pourrait aider d'autres femmes participant a l'intervention OLO.

Inconvénients associés au projet de recherche

Outre le temps consacré a la participation a ce projet de recherche, il n'y a pas d’inconvénients
associés a ce projet de recherche.

Risques associés au projet de recherche

Je pourrais ressentir un malaise psychologique ou émotionnel (ex. anxiété ou tristesse) en lien avec
les sujets qui seront abordés durant ce projet de recherche. Je pourrai en tout temps choisir de ne
pas répondre aux questions si je ne le veux pas. Je pourrai aussi contacter le service gratuit Info-
Social au numéro 811 (option 2) pour demander un soutien psychosocial. Si je suis en détresse, je
pourrai contacter en tout temps le service « Centre d‘aide 24/7 » au (819) 595-9999
(www.centredaide247.ca).
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Participation volontaire et possibilité de retrait

Ma participation a ce projet de recherche est volontaire. Je suis donc libre de refuser d'y participer.
Je peux également me retirer de ce projet a n‘importe quel moment, sans avoir a donner de raisons,
en faisant connaitre ma décision a la chercheuse responsable de ce projet de recherche ou a I'un
des membres de son personnel de recherche.

Ma décision de ne pas participer a ce projet de recherche ou de m’en retirer n‘aura aucune
conséquence sur la qualité des soins et des services auxquels j'ai droit ou sur ma relation avec la
chercheuse responsable de ce projet de recherche et les autres intervenants. Si je décide de me
retirer du projet, les renseignements me concernant seront conservés et analysés a moins que
j'informe un membre de I'équipe de recherche de détruire toutes mes données.

Confidentialité

Durant ma participation a ce projet, la chercheuse responsable de ce projet de recherche, ainsi que
les membres de son personnel de recherche collecteront, dans une base de données de recherche
sécurisée, des renseignements me concernant. Tous les renseignements collectés demeureront
confidentiels. Afin de préserver mon identité et la confidentialité des renseignements, je ne serai
identifiée que par un numéro de code. Les données exportées de la base de données sécurisée pour
I'analyse ne comporteront aucune information pouvant m’identifier. La chercheuse responsable de
ce projet de recherche utilisera les données a des fins de recherche dans le but de répondre aux
objectifs scientifiques du projet décrits dans le formulaire d’information et de consentement. Les
données de recherche pourront étre partagées avec les membres de I’équipe de recherche et seront
utilisées dans le cadre de projets étudiants a I'Université d’Ottawa.

Les données de recherche pourront étre publiées dans des revues spécialisées ou faire I'objet de
discussions scientifiques, mais il ne sera pas possible de m’identifier. Tous mes renseignements
seront conservés pendant 5 ans aprés la date de dépot de la thése de I'étudiante a la maitrise de
ce projet de recherche et seront détruits par la suite.

A des fins de surveillance et de contrdle, mon dossier de recherche pourra étre consulté par une
personne mandatée par le Comité d’éthique de la recherche du CISSS de I'Outaouais ou par une
personne mandatée par des organismes publics autorisés. Toutes ces personnes et ces organismes
adhérent a une politique de confidentialité.

Indemnisation en cas de préjudice et droits de la participante

Si je devais subir quelque préjudice que ce soit di a ma participation au projet de recherche, je
recevrai tous les soins et services requis par mon état de santé, sans frais de ma part. En acceptant
de participer a ce projet de recherche, je ne renonce a aucun de mes droits ni ne libére la chercheuse
responsable de ce projet de recherche et |'établissement de leur responsabilité civile et
professionnelle.
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Identification des personnes-ressources

Si j'ai des questions ou j'éprouve des problémes en lien avec le projet de recherche, ou si je souhaite
m’en retirer, je peux communiquer avec la chercheuse responsable du projet, Bénédicte Fontaine-
Bisson, au numéro suivant : (613) 562-5800 #3482.

Le comité d’éthique de la recherche du CISSS de I'Outaouais et I’'Université d’Ottawa ont approuvé
ce projet de recherche et en assure le suivi. De plus, ils approuveront au préalable toute révision et
toute modification apportée au formulaire d‘information et de consentement ainsi qu’‘au protocole

de recherche.

Pour toute question concernant vos droits
en tant que participant de recherche, ou si
vous avez des plaintes ou des commentaires
a formuler, vous pouvez communiquer avec
le commissaire aux plaintes et a la qualité
des services aux coordonnées suivantes :

Si vous désirez obtenir des informations
supplémentaires pour toute question d’ordre
éthique concernant votre participation a ce projet
de recherche, vous pouvez joindre le secrétariat
du Comité d’éthique de la recherche du CISSS de
I’Outaouais ou le Bureau d’éthique et d'intégrité
de la recherche de I'Université d'Ottawa aux
coordonnées suivantes :

Centre intégré de santé et de services
sociaux de I'Outaouais

105, boulevard Sacré-Coeur

Gatineau (Québec) 318X 1C5

® : 819 771-4179 (sans frais : 1 844 771-
4179)

“B : commissairesauxplaintes@ssss.gouv.qc.ca

CISSS de I'Outaouais

124, rue Lois, bureau 248
Gatineau (Québec) J8Y 3R7

@ : 819 770-6528, poste 199

“B : 07 _csssg cer@ssss.gouv.qc.ca
: www.csssgatineau.qgc.ca

Bureau d’éthique et d’intégrité de Ia
recherche

Pavillon Tabaret

550, rue Cumberland, piéce 154

Ottawa (Ontario) K1N 6N5

@ : 613 562-5387

“8 : ethique@uottawa.ca
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Consentement

Titre du projet de recherche: L'intervention périnatale OLO : Une évaluation
nutritionnelle de femmes enceintes.

I. Consentement de la participante
J'ai pris connaissance du formulaire d’‘information et de consentement. Je reconnais qu‘on m’a
expliqué le projet, qu’on a répondu a mes questions et qu’on m’a laissé le temps voulu pour prendre

une décision.

Apreés réflexion, je consens a participer a ce projet de recherche aux conditions qui y sont énoncées.

Signature de la participante Date

Si je choisis de participer a I'entrevue lors de la 3¢ visite, je consens a ce que notre conversation
soit enregistrée (audio).

Signature de la participante Date
II. Signature de la personne qui a obtenu le consentement si différent du chercheur
responsable du projet de recherche.

J'ai expliqué a la participante les termes du présent formulaire d’'information et de consentement et
j'ai répondu aux questions qu'il m’a posées.

Signature de la personne qui obtient le consentement Date

III. Signature et engagement du chercheur responsable de ce projet de recherche

Je m’engage, avec l’équipe de recherche, a respecter ce qui a été convenu au formulaire
d’information et de consentement et a en remettre une copie signée et datée au sujet de recherche.

Signature du chercheur responsable de ce projet de recherche Date
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B) English version

e
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Preambule

We invite you to participate in a research project carried out as part of a Master’s project at the
University of Ottawa, among pregnant women who participate in the OLO (Oeufs - Lait - Oranges)
intervention in Gatineau. However, before accepting to participate in this project and signing this
information and consent form, please take the time to carefully read, understand and consider the
information that follows.

We invite you to ask all the questions you may have to the Principal Investigator for this research
project or to a member of her research team and to ask them to explain any word or information
that is not clear.

Nature and Objectives of the Research Project

For more than 25 years, the OLO care providers accompany vulnerable pregnant women by
providing them with nutritional advice, workshops and educational tools, and dietary coupons (eggs,
milk, orange juice and supplements), in order to decrease the number of babies with low birth
weight. This research project aims to better understand the users of the OLO intervention, to
evaluate OLO’s contribution to their diet during pregnancy (energy, nutrients, dietary practices) and
their appreciation of the services, food and supplements that are offered to them.

This pilot project aims to recruit 32 women of 18 years of age and older and pregnant with a baby,
who participate in the OLO intervention in Gatineau (Hull, Aylmer and Gatineau) and who speak
French or English. The participants also have to have taken part in the OLO intervention for at least
1 month to be eligible for this project and not have any pregnancy complication that could prevent
them from following the typical nutritional advice given by the OLO care provider. Women will be
recruited until 34 weeks of pregnancy to allow the full data collection before the baby arrives. This
project will provide preliminary and unique data that could be used to develop more detailed projects
across Quebec. Ultimately, the results of these research projects could serve to better answer the
needs of the OLO users.

The objectives of this project are to evaluate the diet (intake and practices) of women participating
in the OLO intervention, their perceptions of the material (food and supplements, tools), human
(nutritional counselling) and organizational (distribution of coupons, frequency of visits) resources
offered by OLO and how these components are related to the determinants of a healthy diet during
pregnancy.

Unfolding of the Research Project

The participation in this research project involves 3 home visits or at another location of my choice.
During each visit, my dietary intakes during the last 24 hours will be evaluated with an online
software that uses images of food items to facilitate the process. I will have to answer three
questionnaires and during the third visit, I will be able if I wish to, to participate in a more in-depth
interview to explore my perceptions and my appreciation of the OLO intervention. Each visit will last
on average 1h. These three visits will take place over a period of about two weeks. I will receive a
$20 flat-rate amount at the beginning of every visit for a total of $60 for my participation in the
project, which could help me cover certain possible expenses (e.g., if I choose to hire a babysitter
or for my travel costs, to be used at my discretion).
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VISITS

1 2 3
Assessment of X X X
your diet (last
24h)
Questionnaire(s) X X
Interview X

(to be confirmed)

Participant Collaboration to the Research Project

I will have to be available for 3 home visits or at the location of my choice. For the first visit, I will
have to answer a general questionnaire on my sociodemographic characteristics (e.g., age,
education, marital status, etc.), followed by a short questionnaire on my dietary practices and the
assessment of my diet in the last 24 hours (30-45 minutes). For the second visit, I will have to
answer a short questionnaire on food security as well as the assessment of my diet during the last
24 hours (30-45 minutes). Finally, for the third visit, the last evaluation of my diet during the last
24 hours will be completed (20-30 minutes). Should I wish to, I will be able to take part in a more
in-depth interview (audio recorded) to explore my perceptions and my appreciation of the OLO
intervention (60-90 minutes). The audio recording will help the research team to better understand
my appreciation of the material, human and organizational resources provided by the OLO
intervention. The interviews will be carried out until the research team has enough information
allowing them to answer their research question. The interviews will be done based on a “first come,
first served” basis.

Benefits Associated with the Research Project

To thank me for my time and my participation in the research project, I will receive a personalized
evaluation of my diet. My participation in this project will help the research team to better
understand my life conditions, my needs and my appreciation of the OLO intervention. It will also
allow to better understand OLO contribution to my practices and to my dietary intakes. It is possible
that my participation in this research project contributes to obtaining unique information that could
help other women participating in the OLO intervention.

Inconveniences Associated with the Research Project

Besides the time dedicated to the participation in this research project, there is no inconvenient
associated with this research project.

Risks Associated with the Research Project

My participation in this research project is voluntary. I am thus free to refuse to participate. I can
also withdraw myself from this project at any time, without giving any reasons, by sharing my
decision to the Principal Investigator for this project or to another member of her research team.
My decision not to participate in this research project or to withdraw from it will have no
consequence on the quality of the care and services I am entitled to, or on my relationship with the
Principal Investigator of this research project and the other care providers. If I decide to withdraw
from the project, all the information concerning me will be kept and analyzed unless I ask a member
of the research team to destroy all my data.
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Voluntary Participation and Possibility of Withdrawal

My participation in this research project is voluntary. I am thus free to refuse to participate. I can
also withdraw myself from this project at any time, without giving any reasons, by sharing my
decision to the Principal Investigator for this project or to another member of her research team.

My decision not to participate in this research project or to withdraw from it will have no
consequence on the quality of the care and services I am entitled to, or on my relationship with the
Principal Investigator of this research project and the other care providers. If I decide to withdraw
from the project, all the information concerning me will be kept and analyzed unless I ask a member
of the research team to destroy all my data.

Confidentiality

During my participation in this project, the Principal Investigator of the research project and the
members of her research team will collect, in a secured research database, information about me.
All collected information will remain confidential. To preserve my identity and the confidentiality of
the information, I will only be identified by a code number. The exported data from the secured
database for the analysis will not contain any identifiable information about me. The Principal
Investigator of this research project will use the data for her research purposes, with the goal of
answering the scientific objectives of the project described in this information and consent form.
The research data could be shared with the members of the research team and will be used by
students for research projects at the University of Ottawa.

The research data could be published in specialized journals or could be the topic of scientific
discussion, but it will not be possible to identify me. All my information will be kept for 5 years after
the submission date of the Master’s student’s thesis and will be destroyed afterwards.

For surveillance and control purposes, my research file could be consulted by anyone appointed by
the Research Ethics Committee of the CISSS de ['Outaouais or anyone appointed by authorized
public organizations. All these people and organizations adhere to a confidentiality policy.

Compensation in Case of Harm and Rights of the Research Participant

Should I suffer any harm related to my participation in this research project, I will receive all the
care and services required for my health condition, without having to cover any cost. By accepting
to participate in this research project, I will not renounce to any of my rights nor release the Principal
Investigator of this research project and the establishment of their civil and professional
responsibility.

Identification of Ressource Personnel

If I have any questions or if I experience problems related to the research project, or if I would like
to withdraw from it, I can communicate with the Principal Investigator of the project, Bénédicte
Fontaine-Bisson, at the following number: (613) 562-5800 #3482.

The Research Ethics Board of the CISSS of Outaouais and of the University of Ottawa have approved

this research project and ensure its monitoring. Furthermore, they will approve beforehand any
revision and modification to the information and consent form, as well as to the research protocol.
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For any question regarding your rights as a
research participant, or if you have any
complaints or comments to provide, you can
communicate with the Service Quality and
Complaints Commissioner at the following
contact information:

If you would like to obtain additional information
about any ethical related questions concerning
your participation in this research project, you
can contact the Research Ethics Board Office of
the CISSS de ['Outaouais or the Office of
Research Ethics and Integrity of the University of
Ottawa at the following coordinates:

Centre intégré de santé et de services
sociaux de I’'Outaouais

105, Sacré-Cceur boulevard

Gatineau (Quebec) 38X 1C5

R :819 771-4179 (toll free: 1 844 771-
4179)

“B : commissairesauxplaintes@ssss.qgouv.qc.ca

CISSS of Outaouais

124, Lois Street, office 248
Gatineau (Quebec) J8Y 3R7

@ : 819 770-6528, extension 199
“B : 07 csssg cer@ssss.gouv.qc.ca
2 : www.csssgatineau.gc.ca

Office of Research Ethics and Integrity
Tabaret Hall

550, Cumberland St, room 154

Ottawa (Ontario) K1N 6N5

@ : 613 562-5387

“% : ethics@uottawa.ca
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Consent
Research Project Title: The OLO Perinatal Intervention: A Nutritional Evaluation of
Pregnant Women.
I. Participant’s Consent
I have read the information and consent form. I acknowledge that the project has been explained
to me, that my questions have been answered, and I was given the time needed to make my

decision.

After reflection, I consent to participate in this research project with the above-mentioned
conditions.

Signature of the research participant Date

If I choose to participate in the interview during the third visit, I consent to the audio recording of
our conversation.

Signature of the research participant Date

I1. Signature of the person who obtained the consent if different from the Principal
Investigator of this research project.

I have explained to the research participant the terms presented in this information and consent
form and I have answered the questions that were asked to me.

Signature of the person who received the consent Date

III. Signature and commitment of the Principal Investigator of this research project

I commit, with the research team, to respect what was agreed upon in the information and consent
form and to provide a signed and dated copy to the research participant.

Signature of the Principal Investigator of this research project Date
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APPENDIX 5 — Sociodemographic questionnaire
A) French version

Questionnaire sociodémographique

** Questionnaire administré par un membre du personnel de recherche.**

Date de la visite: / /

1. Quel &ge avez-vous?
ans

2. Quelle est la date de vos derniéres menstruations (si connues)?

3. Quel est le plus haut niveau d’éducation que vous avez complété (si non complété, spécifiez le
niveau)?

1 Primaire - si non complété, spécifiez

1 Secondaire — si non compléte, spécifiez

1 Postsecondaire, spécifiez

4. Quel est votre pays d’origine?
(1 Canada (passez directement a la question 6)
1 Autre, spécifiez

5. Depuis combien de temps habitez-vous au Canada?

mois / ans

6. Avez-vous des restrictions alimentaires dues a la religion ou des croyances personnelles?
1 Oui, spécifiez
7 Non

7. Quel est votre état matrimonial actuel?
1 Célibataire

Conjoint de fait

Mariée

Divorcee ou séparee

Veuve

Préfeére ne pas répondre

O 0Oo-gono
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8. Quelle est votre occupation actuelle? Cochez toutes les options qui s’appliquent.
] Etudiante
] Salariée, spécifiez I’emploi
1 Femme au foyer
1 Autre, spécifiez source de revenu
[1Bénéficiaire de I’aide sociale
"1Bénéficiaire du chémage
1 Autre, spécifiez (ex : congé de maternité RQAP, retrait préventif CSST, etc.)

1 Préfére ne pas répondre

9. Dans quelle catégorie se situe votre revenu familial moyen annuel?
1 <10000 %

10 000$ — 19 999 $

20 000$ — 29 999 $

30 000% — 39 999%

40 000$ — 49 999%

> 50 0003

Je ne sais pas

Préfere ne pas répondre

OO0 oogd

10. Dans quel type de résidence demeurez-vous?

1 Maison de chambres et de pensions

"1 Appartement, spécifiez le type d’immeuble

1 Condominium

] Maison, spécifiez le type d’immeuble
1 Locataire
1 Propriétaire

1 Je ne sais pas

(1 Préfére ne pas répondre

11. En lien avec les caractéristiques de votre résidence...
a. Combien d’adultes (> 18 ans) vivent avec vous?
b. Combien d’adolescents (12-18 ans) vivent avec vous?
c. Combien d’enfants (6-11 ans) vivent avec vous?
d. Combien de jeunes enfants (< 5 ans) vivent avec vous?

12. A quelle semaine de grossesse avez-vous commencé a bénéficier de I’intervention OLO?
semaines

13. A quelle fréquence bénéficiez-vous du suivi avec la nutritionniste d’OLO?
1 <1mois
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1 Chaque mois
1 > 1 mois, spécifiez la fréquence

14. Béneficiez-vous egalement du programme de Services intégrés en périnatalité et petite enfance
(SIPPE)?
1 Qui
1 Non
1 Je ne sais pas
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B) English version

Sociodemographic Questionnaire

**Questionnaire administered by a member of the research team.**

Date: / /

1. What is your age?
years old.

2. When was your last menstrual period (if known)?

3. What is the highest degree or level of school you have completed (If currently enrolled, specify
level)?

1 Elementary - if not completed, specify

1 Secondary - if not completed, specify

1 Post-secondary, specify

4. What is your country of birth?
(1 Canada (go directly to question 6)
1 Other, specify

5. How long have you lived in Canada?

months / years

6. Do you have any dietary restrictions due to your religious or personal beliefs?
1 Yes, specify
7 No

7. What is your civil status?

1 Single
Common law union
Married
Divorced or separated
Widowed
Prefer not to answer

T B B B B O

126



8. What is your current occupation? Choose all answers that apply.

[
H
[
H

O

Student
Employed, specify

Housewife
Other, specify income source
10n social assistance
10n unemployment insurance

[10ther, specify (ex: QPIP maternity leave, CNESST preventive withdrawal, etc.)

Prefer not to answer

9. What is your average annual household income?

U
U

(N I O B I

<10000 %

10 000$ - 19999 $
20 000$ — 29999 $
30 000% — 39 999%
40 000%$ — 49 999%
> 50 0003

Don’t know

Prefer not to answer

10. In what type of house (dwelling) do you live in?

[

[
[]
[]

[]
[

Single-room
Apartment, specify the type of building

Condominium
House, specify the type of building

0 Tenant

1 Landlord
Don’t know
Prefer not to answer

11. Regarding your household...

a) How many adults (>18 yrs) are living with you?
b) How many teenagers (12 to 18 yrs) are living with you?
¢) How many children (6 to 11 yrs) are living with you?
d) How many young children (<5 yrs) are living with you?

12. During which week of your pregnancy did you start to participate in the OLO intervention?

weeks
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13. How often do you benefit from follow-ups with the OLO nutritionist?
1 < Once a month
1 Every month
1 >0nce a month, please specify the frequency

14. Are you benefiting from the Services intégrés en périnatalité et petite enfance (SIPPE)
intervention as well?
0 Yes
1 No
] Don’t know

128



APPENDIX 6 — Eating practices questionnaire
A) French version

Questionnaire sur les pratiques alimentaires

** Questionnaire administré par un membre du personnel de recherche.**

Date de la visite: / /
J M A

1. Habituellement, qui prépare les repas a la maison?
1 Larépondante
1 Une autre personne du ménage, spécifiez
1 Une autre personne hors du ménage. Specifiez

2. Habituellement, qui fait I’épicerie?
1 Larépondante
1 Une autre personne du ménage, spécifiez
1 Une autre personne hors du ménage. Spécifiez

3. Etes-vous a Iaise de ...

Affirmations Vraiment Plutét mal | Plutét a Tout a fait a
mal a Paise | a Paise P’aise P’aise

Cuisiner sans recettes

Essayer de nouvelles recettes
Changer les ingrédients d’une recette
Créer un repas avec ce que Vous
avez sous la main

4. Combien de repas prenez-vous généralement par jour, en excluant les collations?

repas

5. Combien de collations prenez-vous généralement par jour?

collations

6. Mangez-vous aux mémes heures d’une journée a 1’autre?
1 Jamais
1 Rarement

(] Parfois
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"] Souvent
1 Toujours

7. A quel endroit dans la maison prenez-vous le plus souvent vos repas?
1 Dans la cuisine/salle a manger

(] Dans le salon

1 Ailleurs, précisez

8. A quelle fréquence les membres de votre foyer s’assoient-ils ensemble pour manger a table?
1 Jamais ou trés rarement

(0 O O IO B O

< 1 fois par semaine

1-2 fois par semaine

3-4 fois par semaine
Tous les jours ou presque
Ne s’applique pas

9. Indiquez a quelle fréquence il vous arrive de...

Affirmations Jamais Moins 1-2 fois | 3-4 fois | Tous les
ou trés d’une fois | par par jours
rarement | par semaine | semaine | ou

semaine presque

Sauter des repas

Manger la méme chose
plusieurs jours de suite

Ne pas manger assez pour
combler votre faim

Arréter de manger lorsque
vous n’avez plus faim,
méme si vous n’avez pas
terminé votre assiette

Continuer a manger méme
si vous n’avez plus faim

Grignoter entre les repas

De cuisiner en plus grande
quantité pour de futurs
repas

10. Au cours d’une semaine normale de 7 jours, combien de fois mangez-vous un plat cuisiné

maison?

fois
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11. Au cours d’une semaine normale de 7 jours, combien de fois mangez-vous au restaurant, en
incluant les mets pour emporter et les livraisons?
fois

12. Au cours d’une semaine normale de 7 jours, combien de fois mangez-vous des mets préts a
servir achetés a 1’épicerie ou au dépanneur (congelés, en conserve ou en sachet)?
fois

13. Au cours d’une semaine normale de 7 jours, combien de fois mangez-vous...

Affirmations Jamais Moins 1-2 fois | 3-4 fois | Tous les
ou tres d’une fois | par par jours
rarement | par semaine | semaine | ou

semaine presque

des fruits frais, congelés ou en
conserve

des légumes crus ou cuits,
congelés ou en conserve

des substituts du lait, tels que
du fromage, du yogourt, de la
boisson de soya

du pain ou d’autres produits
céréaliers, tels que des pates, du
riz, du couscous, du pain pita,
des muffins anglais, des
biscottes et des craquelins

de la viande, de la volaille, du
poisson, des fruits de mer ou
des substituts, tels que des
Iégumineuses, du tofu

14. Au cours d’une semaine normale de 7 jours, combien de fois consommez-vous les aliments et

suppléments fournit par OLO, ¢’est-a-dire...

Fréquence Jamais ou <1 1-2 3-4 Tous les Plusieurs fois
tres fois/ | fois/ | fois/ | joursou par jour
rarement sem | sem | sem presque (spécifiez)
Euf (1)

Lait (1 tasse)

Jus d’orange (1/2
tasse)

Suppléments de
multivitamines
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15.

16.

17.

18.

19.

20.

21.

22.

De facon générale, comment considérez-vous vos habitudes alimentaires?
1 Excellentes
1 Tres bonnes
] Bonnes
1 Moyennement bonnes
1 Mauvaises

Depuis que vous étes enceinte, consommez-vous de 1’alcool?
1 Oui, spécifiez le type, la frequence et la quantité

1 Non

Depuis que vous étes enceinte, faites-vous usage de tabac ou de drogue?
1 Oui, specifiez le type de substance, la fréquence et la quantité

1 Non

Dans le dernier mois, avez-vous eu des nausées?
1 Oui, spécifiez la fréquence
1 Non

Dans le dernier mois, avez-vous eu des vomissements?
(1 Oui, specifiez la fréquence
1 Non

Dans le dernier mois, avez-vous ressenti des désirs intenses pour certains aliments?
1 Qui
Quels aliments?
7 Non
Dans le dernier mois, avez-vous ressenti une aversion pour certains aliments?
1 Oui
Quels aliments?
7 Non

Au cours d’une semaine normale de 7 jours, prenez-vous d’autres suppléments alimentaires
(vitamines/minéraux) ou des produits de santé naturels? (Attention: Considérez aussi les
suppléments alimentaires vendus sous la forme d'huiles (ex. huile de foie de morue)).

7 Non

1 Quli, précisez les informations suivantes :
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Supplément Unité de
mesure

Dose

Fréquence

DIN*

* Le numéro d'identification du supplément (DIN/ NPN/NPN-HM) est composé de 8 chiffres et
est habituellement situé sur I'emballage du produit.
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B) English version

Eating Practices Questionnaire

**This questionnaire will be administered by the research team.**

Date: / /
D M Y

23. Who usually prepares the meals?
1 The respondent
1 Someone else in the home, specify
1 Another individual, specify

24. Who usually does the grocery shopping in your home?
71 The respondent
1 Someone else in the home, specify
1 Another individual, specify

25. Are you comfortable...

Statement Very Fairly Fairly Totally
uncomfortable | uncomfortable | comfortable | comfortable

Cooking without a recipe?

Trying out new recipes?
Substituting ingredients in a
recipe?

Making a meal out of
whatever you have at hand?

26. How many meals do you usually eat every day, excluding snacks?

meals

27. How many snacks do you usually eat every day?

snacks

28. Do you eat at the same time every day?
"] Never

1 Rarely

1 Sometimes

1 Often

1 Always
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29. Where do you usually eat your meals at home?

U
H
U

30. How often do the members of your household sit together to eat?

[

I I B I B

Kitchen/dining room
Living room
Elsewnhere, specify

Never or rarely

Less than once a week
Once or twice a week
3 to 4 times a week
Mostly every day

Not applicable

31. Indicate how often you...

Statement Never or | Less than | Once 3to4 Mostly
rarely once a or timesa | every
week twice a | week day
week
Skip a meal

Eat the same thing several
days in a row

Don’t eat enough to satisfy
your hunger

Stop eating when you’re no
longer hungry, even if you
haven’t finished your plate

Continue to eat even if
you’re no longer hungry

Snack between meals

Cook larger quantities to use
for future meals

32. During a normal 7-day week, how often do you eat a home cooked meal?

times

33. During a normal 7-day week, how often do you eat at restaurants, including takeout and
delivery?

times

34. During a normal 7-day week, how often do you eat ready-to-eat meals bought at the grocery
store or convenience store (frozen, canned, or bagged)?
times
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35. During a normal 7-day week, how often do you eat...

Statement

Never or
rarely

Less than
once a
week

Once or
twice a
week

3to4
times a
week

Mostly
every
day

Fruits (fresh, frozen or canned)

Vegetables (raw, cooked,
frozen or canned)

Milk alternatives such as
cheese, yogurt or soya
beverages

Bread or other grain products
such as pasta, rice, couscous,
pita bread, English muffins,
rusks and crackers

Meat, poultry, fish, seafood or
alternatives such as
lentils/beans and tofu

36. During a normal 7-day week, how often do you eat the food and supplements provided by OLO,
that are...

<1
time /
week

1-2
times /
week

3-4
times /
week

Several times
per day

(specify)

Never
or
rarely

Frequency Mostly
every

day

Egg (1)

Milk (1 cup)

Orange juice
(1/2 cup)

Multivitamin
supplements

37. In general, what’s your opinion of your eating habits?
1 Excellent

1 Very good

1 Good

1 Fairly good

1 Poor

38. Since you are pregnant, do you drink beverages containing alcohol?
1 Yes, specify the type, frequency and amount
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7 No

39. Since you are pregnant, do you smoke cigarettes or use drugs?
1 Yes, specify the type of substance, frequency and amount

1 No

40. This past month, have you had any nausea?
1 Yes, specify the frequency

0 No

41. This past month, have you had any vomiting?
1 Yes, specify the frequency

1 No

42. This past month, did you experience cravings for certain foods?
1 Yes
Which foods?

1 No

43. This past month, did you experience aversion for certain foods?
1 Yes
Which foods?

7 No

44. During a normal 7-day week, do you take any other dietary supplements (vitamins/minerals) or
natural health products? (Caution: Also consider dietary supplements sold as oils (ex: cod liver

oil)).
1 No
1 Yes, specify :

Supplement Measurement Dose Frequency
Unit

DIN*

* The drug identification number (DIN/ NPN/NPN-HM) is composed of 8 digit numbers and is

usually located on the product’s container.
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APPENDIX 7 — CCHS Food Security Survey Module
A) French version

ESCC, Module d’enquéte sur la sécurité alimentaire des
meénages (MESAM)

Les questions qui suivent concernent la situation alimentaire de votre ménage au cours des 12 derniers
mois.

Q1. Lequel de ces énoncés décrit le mieux les aliments consommés dans votre ménage au cours des 12
derniers mois, soit depuis [mois en cours] de I’année derniére?

1. Vous et les membres de votre ménage avez eu assez des types d’aliments que vous avez voulu
manger.

2. Vous et les membres de votre ménage avez eu assez, mais pas toujours les types d’aliments que

vous avez voulu manger.

Parfois vous et les membres de votre ménage n’avez pas eu assez & manger.

Souvent vous et les membres de votre ménage n’avez pas eu assez a manger.

Ne sait pas/refuse de répondre (Allez a la fin du module)

ok w

VOLET 1: Questions 2 a 6 — Posez a tous les ménages

Je vais maintenant vous lire plusieurs commentaires qui pourraient décrire une situation alimentaire.
Dites-moi si les commentaires ont souvent, parfois ou jamais été vrais pour vous et les membres de
votre ménage au cours des 12 derniers mois.

Q2. Le premier commentaire est : vous et les membres de votre ménage avez eu peur de manquer de
nourriture avant la prochaine rentrée d’argent. Dites-moi si les commentaires ont souvent, parfois ou
jamais été vrais au cours des 12 derniers mois.

1. Souvent vrai

2. Parfois vrai

3. Jamais vrai

4. Ne sait pas/refuse de répondre

Q3. Toute la nourriture que vous et les membres de votre ménage aviez achetée a été mangeée et il n'y
avait pas d’argent pour en racheter. Dites-moi si les commentaires ont souvent, parfois ou jamais été
vrais au cours des 12 derniers mois.

Souvent vrai

Parfois vrali

Jamais vrai

Ne sait pas/refuse de répondre

NS
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Q4. Vous et les membres de votre ménage n’aviez pas les moyens de manger des repas équilibrés. Ce
commentaire a-t-il souvent, parfois ou jamais été vrai au cours des 12 derniers mois?

1. Souvent vrai

2. Parfois vrai

3. Jamais vrai

4. Ne sait pas/refuse de répondre

S’IL'Y A DES ENFANTS DE MOINS DE 18 ANS DANS LE MENAGE, POSEZ LES
QUESTIONS Q5 ET Q6; SINON, PASSEZ A LA PREMIERE QUESTION FILTRE.

Maintenant je vais vous lire quelques énoncés qui pourraient décrire une situation alimentaire pour les
ménages avec des enfants.

Q5. Vous ou d’autres adultes dans votre ménage comptiez seulement sur quelques types d’aliments peu
couteux pour nourrir les enfants parce que vous manquiez d’argent pour acheter de la nourriture. Ce
commentaire a-t-il souvent, parfois ou jamais été vrai au cours des 12 derniers mois?

1. Souvent vrai

2. Parfois vrai

3. Jamais vrali

4. Ne sait pas/refuse de répondre

Q6. Vous ou d’autres adultes dans votre ménage ne pouviez pas servir des repas équilibrés aux enfants,
parce que vous n’en aviez pas les moyens. Ce commentaire a-t-il souvent, parfois ou jamais été vrai au
cours des 12 derniers mois?

1. Souvent vrai

2. Parfois vrai

3. Jamais vrai

4. Ne sait pas/refuse de répondre

PREMIERE QUESTION FILTRE (menant au volet 2) : EN CAS DE REPONSE
AFFIRMATIVE A L’UNE OU L’AUTRE DES QUESTIONS Q2 a Q6 (c’est-a-dire « souvent
vrai » ou « parfois vrai ») ou S| ON A REPONDU « 3 » OU « 4 » A LA QUESTION Q1, passez
au VOLET 2; sinon, allez a la fin du module.

VOLET 2: Questions 7 & 11 — A poser aux ménages qui ont été retenus aprés le premier volet

S’IL'Y A DES ENFANTS DE MOINS DE 18 ANS DANS LE MENAGE, POSEZ LA
QUESTION Q7; SINON PASSEZ A LA QUESTION Q8.

Q7. Les enfants ne mangeaient pas assez parce que vous ou d’autres adultes dans votre ménage n’aviez
pas les moyens d’avoir assez de nourriture. Ce commentaire a-t-il souvent, parfois ou jamais été vrai au
cours des 12 derniers mois?

1. Souvent vrai

2. Parfois vrai

3. Jamais vrai

4. Ne sait pas/refuse de répondre
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Les questions qui suivent concernent la situation alimentaire au cours des derniers 12 mois pour vous
ou d’autres adultes dans votre ménage.

Q8. Au cours des 12 derniers mois, soit depuis [mois en cours] dernier, avez-vous ou d’autres adultes
dans votre ménage déja réduit votre portion ou sauté des repas parce qu’il n’y avait pas assez d’argent
pour la nourriture?

1. Oui

2. Non (Passez a la question Q9)

3. Ne sait pas/refuse de répondre

Q8b. A quelle fréquence est-ce arrivé?
1. Presque tous les mois
2. Certains mois mais pas tous les mois
3. 1ou 2 mois seulement
4. Ne sait pas/refuse de répondre

Q9. Au cours des 12 derniers mois, avez-vous (vous-méme) déja mangé moins que vous auriez dd,
selon vous, parce qu’il n’y avait pas assez d’argent pour acheter de la nourriture?

1. Oui

2. Non

3. Ne sait pas/refuse de répondre

Q10. Au cours des 12 derniers mois, avez-vous (vous-méme) déja eu faim sans pouvoir manger parce
que vous n’aviez pas les moyens d’avoir assez de nourriture?

1. Oui

2. Non

3. Ne sait pas/refuse de répondre

Q11. Au cours des 12 derniers mois, avez-vous (vous-méme) perdu du poids parce que vous n’aviez
pas assez d’argent pour la nourriture?

1. Oui

2. Non

3. Ne sait pas/refuse de répondre

DEUXIEME QUESTION FILTRE (menant au volet 3) : EN CAS DE REPONSE
AFFIRMATIVE A L’UNE OU L’AUTRE DES QUESTIONS Q7 a Q11, passez au VOLET 3;
sinon, allez a la fin du module.

VOLET 3: Questions 12 & 16 — A poser aux ménages qui ont été retenus aprés le deuxiéme volet

Q12. Au cours des 12 derniers mois, vous est-il arrivé a vous ou d’autres adultes dans votre ménage de
passer une journée entiere sans manger parce qu’il n’y avait pas assez d’argent pour la nourriture?
1. Oui
2. Non (S’IL'Y A DES ENFANTS DE MOINS DE 18 ANS DANS LE MENAGE, POSEZ
LA QUESTION Q13; SINON ALLEZ A LA FIN DU MODULE.)
3. Ne sait pas/refuse de répondre
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Q12b. A quelle fréquence est-ce arrivé?
1. Presque tous les mois
2. Certains mois mais pas tous les mois
3. 1 ou 2 mois seulement
4. Ne sait pas/refuse de répondre

S’IL Y A DES ENFANTS DE MOINS DE 18 ANS DANS LE MENAGE, POSEZ LES
QUESTIONS Q13 A Q16; SINON ALLEZ A LA FIN DU MODULE.

Maintenant, quelques questions concernant la situation alimentaire pour les enfants de votre ménage.

Q13. Au cours des 12 derniers mois, avez-vous ou d’autres adultes dans votre ménage déja réduit la
portion d’un ou plusieurs des enfants parce qu’il n’y avait pas assez d’argent pour la nourriture?

1. Oui

2. Non

3. Ne sait pas/refuse de répondre

Q14. Au cours des 12 derniers mois, un ou plusieurs des enfants a-t-il / ont-ils sauté des repas parce
qu’il n’y avait pas assez d’argent pour la nourriture?

1. Oui

2. Non

3. Ne sait pas/refuse de répondre

Q14b. A quelle fréquence est-ce arrivé?
1. Presque tous les mois
2. Certains mois mais pas tous les mois
3. 1 ou 2 mois seulement
4. Ne sait pas/refuse de répondre

Q15. Au cours des 12 derniers mois, les enfants ont-ils déja eu faim mais vous n’aviez pas les moyens
d’avoir plus de nourriture?

1. Oui

2. Non

3. Ne sait pas/refuse de répondre

Q16. Au cours des 12 derniers mois, un ou plusieurs des enfants a-t-il / ont-ils passé une journée
entiére sans manger parce qu’il n’y avait pas assez d’argent pour la nourriture?

1. Oui

2. Non

3. Ne sait pas/refuse de répondre
Fin du module

Notes
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B) English version

CCHS Household Food Security Survey Module

The following questions are about the food situation for your household in the past 12 months.

Q1. Which of the following statements best describes the food eaten in your household in the past 12
months, that is since [current month] of last year?

1.

2.

3
4.
5

You and other household members always had enough of the kinds of food you wanted to
eat.

You and other household members had enough to eat, but not always the kinds of food you
wanted.

. Sometimes you and other household members did not have enough to eat.

Often you and other household members didn’t have enough to eat.

. Don’t know / refuse to answer (Go to end of module)

STAGE 1: Questions 2-6 — ask all households

Now I’m going to read you several statements that may be used to describe the food situation for a
household. Please tell me if the statement was often true, sometimes true, or never true for you and
other household members in the past 12 months.

Q2. The first statement is: you and other household members worried that food would run out before
you got money to buy more. Was that often true, sometimes true, or never true in the past 12 months?

1

2.
3.
4.

Often true

Sometimes true

Never true

Don’t know / refuse to answer

Q3. The food that you and other household members bought just didn’t last, and there wasn’t any
money to get more. Was that often true, sometimes true, or never true in the past 12 months?

1

2.
3.
4.

Often true

Sometimes true

Never true

Don’t know / refuse to answer

Q4. You and other household members couldn’t afford to eat balanced meals. In the past 12 months
was that often true, sometimes true, or never true?

1.
2.
3.
4.

Often true

Sometimes true

Never true

Don’t know / refuse to answer

IF CHILDREN UNDER 18 IN HOUSEHOLD, ASK Q5 AND Q6; OTHERWISE, SKIP TO

FIRST-LEVEL SCREEN
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Now I’m going to read a few statements that may describe the food situation for households with
children.

Q5. You or other adults in your household relied on only a few kinds of low-cost food to feed the
children because you were running out of money to buy food. Was that often true, sometimes
true, or never true in the past 12 months?

1. Often true

2. Sometimes true

3. Never true

4. Don’t know / refuse to answer

Q6. You or other adults in your household couldn’t feed the children a balanced meal, because you
couldn’t afford it. Was that often true, sometimes true, or never true in the past 12 months?

1. Often true

2. Sometimes true

3. Never true

4, Don’t know / refuse to answer

FIRST-LEVEL SCREEN (screener for Stage 2):
If AFFIRMATIVE RESPONSE to ANY ONE of Q2—Q6 (i.e. ""often true™ or "'sometimes true™)
OR response [3] or [4] to Q1, then continue to STAGE 2; otherwise, skip to end.

STAGE 2: Questions 7-11 — ask all households passing the First-Level Screen

IF CHILDREN UNDER 18 IN HOUSEHOLD, ASK Q7; OTHERWISE SKIP TO Q8

Q7. The children were not eating enough because you or other adults in your household just
couldn’t afford enough food. Was that often, sometimes or never true in the past 12 months?
1. Often true
2. Sometimes true
3. Never true
4. Don’t know / refuse to answer

The following few questions are about the food situation in the past 12 months for you or any other
adults in your household.

Q8. In the past 12 months, since last [current month] did you or other adults in your household ever cut
the size of your meals or skip meals because there wasn’t enough money for food?

1. Yes

2. No (Goto Q9)

3. Don’t know / refuse to answer
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Q8b. How often did this happen?
1. Almost every month
2. Some months but not every month
3. Only 1 or 2 months
4. Don’t know / refuse to answer

Q9. In the past 12 months, did you (personally) ever eat less than you felt you should because there
wasn’t enough money to buy food?

1. Yes

2. No

3. Don’t know / refuse to answer

Q10. In the past 12 months, were you (personally) ever hungry but didn’t eat because you couldn’t
afford enough food?

1. Yes
2. No

3. Don’t know / refuse to answer

Q11. In the past 12 months, did you (personally) lose weight because you didn’t have enough money
for food?

1. Yes
2. No
3. Don’t know / refuse to answer

SECOND-LEVEL SCREEN (screener for Stage 3): If AFFIRMATIVE RESPONSE to ANY
ONE of Q7-Q11, then continue to STAGE 3; otherwise, skip to end.

STAGE 3: Questions 12-16 — ask households passing the Second-Level Screen

Q12. In the past 12 months, did you or other adults in your household ever not eat for a whole day
because there wasn’t enough money for food?
1. Yes

2. No (IF CHILDREN UNDER 18 IN HOUSEHOLD, ASK Q13; OTHERWISE SKIP
TO END)

3. Don’t know / refuse to answer

Q12b. How often did this happen?
1. Almost every month
2. Some months but not every month
3. Only 1 or 2 months
4. Don’t know / refuse to answer

IF CHILDREN UNDER 18 IN HOUSEHOLD, ASK Q13-16; OTHERWISE SKIP TO END
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Now, a few questions on the food experiences for children in your household.

Q13. In the past 12 months, did you or other adults in your household ever cut the size of any of the
children’s meals because there wasn’t enough money for food?

1. Yes

2. No

3. Don’t know / refuse to answer

Q14. In the past 12 months, did any of the children ever skip meals because there wasn’t enough
money for food?

1. Yes
2. No

3. Don’t know / refuse to answer

Q14b. How often did this happen?
1. Almost every month
2. Some months but not every month
3. Only 1 or 2 months
4. Don’t know / refuse to answer

Q15. In the past 12 months, were any of the children ever hungry but you just couldn’t afford more
food?

1. Yes
2. No
3. Don’t know / refuse to answer

Q16. In the past 12 months, did any of the children ever not eat for a whole day because there wasn’t
enough money for food?

1. Yes
2. No

3. Don’t know / refuse to answer
End of module

Notes
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APPENDIX 8 — Interview guide
A) French version

Guide d’entrevue

Date de la visite: / /

Préambule : Ce projet vise a mieux connaitre les utilisatrices de I’intervention OLO, a évaluer la
contribution d’OLO a votre alimentation durant votre grossesse et votre appréciation des services, des
aliments et des suppléments qui vous sont offerts. 1l est important pour nous de connaitre votre opinion,
puisque votre expérience est unique et pourrait aider beaucoup d’autres femmes dans votre situation.

1) Question d’introduction (brise-glace)
e Comment se passe votre grossesse jusqu’a présent?

2) Caractéristiques de I’environnement socioéconomique (condition d’existences).

e Est-ce que vous pouvez me parler d’ou vous venez? Votre milieu? Est-ce que vous pouvez
me parler de votre situation familiale?

e Votre emploi actuel ou ceux que vous avez occupés? Votre revenu? Comment vous
débrouillez vous au jour le jour financierement? Recevez-vous de 1’argent du
gouvernement? Est-ce suffisant? Pouvez-vous m’en parler?

e Pouvez-vous me parler de votre état de santé?

3) Style de vie et habitudes alimentaires liees aux ressources matérielles, humaines et
organisationnelles.

3.1) Habitudes alimentaires

e J’aimerais que vous me parliez de vos habitudes alimentaires actuelles (depuis que vous
bénéficiez de I'intervention OLO); par exemple la quantité et la variété des aliments que
vous consommez, la fréquence de vos repas, la planification de vos repas, le contexte dans
lequel vous consommez vos repas (personnes, endroits, bruit, etc.).

e Pouvez-vous me dire qu’est-ce que « bien manger » durant la grossesse veut dire pour vous?

e Pourriez-vous me faire part de ce qui vous empéche (barrieres) et de ce qui vous aide
(facilitateurs) a bien manger durant votre grossesse?

o Barrieres:
o Facilitateurs :

e Qu’est-ce qui a changé depuis que vous bénéficiez de I’intervention OLO (n'ayez pas peur
de dire que rien n'a changé, ceci n'est pas un examen)? Est-ce que vos habitudes
alimentaires ont changé? Pourquoi? A part les aliments OLO, avez-vous ajouté de nouveaux
aliments a votre alimentation? Lesquels? Est-ce que vous évitez ou limitez certains types
d’aliments que vous consommiez auparavant? Lesquels et pourquoi?
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Consommez-vous les aliments et suppléments fournit par OLO? Si oui, prenez-vous la
quantité et frequence recommandees? Sinon, quel(s) aliment(s) ne consommez-vous pas
selon la quantité ou la fréquence recommandée et pourquoi?

3.2) Pratiques visant les ressources materielles

Que pensez-vous des aliments qui sont fournis par I’intervention OLO (ceufs, lait, jus
d’orange)? Pensez-vous que ces aliments sont des bons aliments? Sont-ils faciles a inclure
dans votre alimentation? Pourquoi?

Préféreriez-vous remplacer ces aliments par d’autres? Si oui, par quoi? Pourquoi? Par
exemple, que diriez-vous de changer le jus pour des fruits ou des Iégumes congelés?
Pourquoi? Y a-t-il des aliments consommés par les autres qui vous intéresseraient?

Que pensez-vous des suppléments de multivitamines fournis par I’intervention OLO?
Pensez-vous que ce supplément est important pour votre santé et celle de votre bébé?
Pourquoi?

Parlez-moi des outils (ex : livre de recettes, vidéo, dépliants...), s’il y a licu, que vous avez
recus depuis que vous bénéficiez de I’intervention OLO. Que pensez-vous de ces outils? Les
utilisez-vous? Pourquoi?

3.3) Pratiques visant les ressources humaines

Parlez-moi des rencontres avec la nutritionniste. Que pensez-vous de ces rencontres (encore
une fois, n'ayez pas peur de dire ce que vous pensez vraiment, ceci n'est pas un examen, ceci
est confidentiel et anonyme. Nous ne punirons personne; on veut simplement offrir de
meilleurs services)? Sont-elles utiles? Pourquoi? Avez-vous rencontré un autre intervenant
d’OLO pour discuter de votre alimentation?

Que pensez-vous des conseils regus sur vos habitudes alimentaires et des interventions
proposées par la nutritionniste (ou I’intervenant)? Est-ce que les conseils de la nutritionniste
(ou I’intervenant) sont adaptés a vos besoins? Comment?

Est-ce que les rencontres avec la nutritionniste (ou I’intervenant) ont contribué a changer
vos habitudes alimentaires? Pourquoi?

Comment vous étes-vous sentie lors de ces entretiens?

3.4) Pratiques visant les ressources organisationnelles

Que pensez-vous du systéme d’échange de coupons? Pourquoi? Trouvez-vous que c’est
accessible et facile a utiliser?

A quelle fréquence échangez-vous vos coupons? Est-ce adéquat selon vous? Pourquoi?
A quelle fréquence avez-vous rencontré la nutritionniste? Est-ce adéquat selon vous?
Pourquoi?

Est-ce facile pour vous d’assister aux différentes rencontres au CSSS (ex. atelier de
cuisine)? Quels sont les facteurs vous empéchant de participer a ces rencontres (s’il y a
lieu)? Qu’est-ce qui facilite I’accés a ces rencontres?
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4) Questions de fermeture

De fagon générale, quels conseils donneriez-vous pour améliorer 1’intervention OLO?
Avant de terminer, j’aimerais savoir comment vous vous sentez personnellement face a
I’entretien que nous venons d’avoir dans le cadre de ce projet de recherche pilote (ex.
nombres de visites, longueur des visites, questionnaires/entrevue). Y a-t-il autre chose que
vous aimeriez aborder que nous n’avons pas encore discuté en lien avec votre expérience au
sein de I’intervention OLO? Voici mon adresse courriel; sentez-vous libre de m'envoyer un
message si vous désirez ajouter quelque chose qui pourrait étre utile a cette entrevue.

Merci beaucoup pour votre temps.
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B) English version

Interview Guide

Date of visit: / /

Preamble: This project aims to learn more about the users of the OLO intervention, to assess the
contribution of the OLO intervention to your diet during your pregnancy and your appreciation of the
services, food and supplements offered. It is important for us to know your opinion, since your
experience is unique and could help many more women in your situation.

1) Introduction (icebreaker)

How is your pregnancy going so far?

2) Characteristics of the socioeconomic environment (living conditions).

Can you tell me where you are from? Your living arrangements? Can you tell me about your
family situation?

Your current employment or employment history? Income — how do you get by financially on a
day-to-day basis? Do you (or | suppose) you get some money by the government- is it
sufficient? Can you talk to me about that?

Can you tell me about your health?

Lifestyles and eating habits related to the material, human and organizational resources.

3.1) Eating habits

Can you please to talk to me about your current eating habits (since you are participating in the
OLO intervention); for example, the amount and variety of the food you eat, the frequency of
your meals, your meal planning, the context in which you eat your meals (people, place, noise,
etc.)?
Can you tell me what “eating well” during pregnancy means to you?
Can you tell me about the things that prevent you (barriers) from or help you (facilitators) to
eating well during your pregnancy?

o Barriers:

o Facilitators:
What has changed since your participation in the OLO intervention (don’t be afraid to say
nothing has changed,; this is not an exam)? Have your eating habits changed? Why? Besides the
food provided by OLO, have you added new foods to your diet? Which ones? Do you avoid or
limit certain types of food that you previously consumed? Which ones and why?
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e Do you consume the foods and supplements offered by OLO? If yes, do you follow the
recommended amount and frequency? If not, which food(s) do you not consume according to
the recommended amount and frequency, and why?

3.2) Material resources-related practices

e What do you think about the foods offered by the OLO intervention (eggs, milk, orange juice)?
Do you think these are good foods? Are they easy to include in your diet? Why?

e Would you prefer to replace those foods by others? If yes, by what? Why? For example, what
would you think of replacing the orange juice with frozen fruits or vegetables? Why? Are there
any other types of food that would be of interest to you?

e What do you think of the multivitamin supplements offered by the OLO intervention? Do you
think this supplement is important for you and your baby’s health? Why?

e Tell me about the tools (ex: cookbooks, videos, pamphlets...), if applicable, that you have
received since your participation in the OLO intervention. What do you think of these tools? Do
you use them? Why?

3.3) Human resources-related practices

e Tell me about the meetings with the nutritionist (again, don’t be afraid to say what you think,
this is not an exam, it is confidential and anonymous. We will not punish anybody; we want to
provide better services). What do you think of these meetings? Are they useful? Why? Did you
meet with another OLO caregiver to discuss your diet?

e What do you think of the tips you received regarding your eating habits from the nutritionist (or
caregiver)? Are the nutritionist’s (or caregiver) recommendations adapted for your needs?
How?

e Have the meetings with the nutritionist (caregiver) contributed to changing your eating habits?
Why?

e How did you feel during those meetings?

3.4) Organizational resources-related practices

e What do you think about the coupon exchange system? Why? Do you think that this system is
accessible and easy to use?

e How often do you use your coupons? Do you think this is appropriate? Why?

e How often do you meet with the nutritionist (caregiver)? Do you think this is appropriate?
Why?

e s it easy for you to attend the various meetings at the CSSS (ex: cooking classes)? What are the
factors that prevent you from participating in those meetings (if applicable)? What facilitates
your access to those meetings?
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3) Closing questions

e Generally speaking, what advice would you give to help improve the OLO intervention?

e Before I finish, I would like to know how you feel about the interview we just completed for
this pilot research project (ex: number and lengths of the visits, questionnaires/interviews). Is
there anything else you would like to discuss that we did not mention regarding your experience
with the OLO intervention? Here is my email address; feel free to send me a message of you
would like to add anything that could be useful for this interview.

Thank you so much for your time
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