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Abstract

Pre-pregnancy dietary intake and physical actiwfyy be important in fetal
development.The objective of this study was to examine theafsefood
frequency questionnaire (FFQ) and the Baecke paladativity questionnaire
(Baecke) in a retrospective assessment of pre-preyrdietary intake and
activity in pregnant women. A comparisbatween groupw/as completed with
both pregnant and non-pregnant women completingH@ and Baecke. A
comparisorbetween toolsvas completed in non-pregnant women as dietary
intake measured by the FFQ was compared to a 24récall (24HR); and
physical activity measured by the Baecke was coetpar the Past Year Total
Physical Activity Questionnaire (PYTPAQ). The FR@s found to be
comparable between groups, but was not comparabhebn tools. The Baecke
was not comparable between groups, but was conlpdratween tools. Pre-

pregnancy data from the FFQ and Baecke shouldilzedtwith caution.
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Chapter 1: Introduction

1. Rationale

It is well recognized that maternal lifestyle dgripregnancy has a significant
impact on fetal growth and development as well atemal health. Lifestyle
factors, specifically food intake and physical @ty also appear to play an
important roleprior to pregnancy in affecting maternal health and feta
development (Kind, Moore, & Davies, 2006; DonahZiegmerman, Starr, &
Holt, 2010). These lifestyle factors contributertaternal pre-pregnancy weight
and body composition which impact nutrient utilisatand a woman’s metabolic
response to pregnancy (Kind, et al., 2006). Matlevbesity prior to pregnancy,
which results from an imbalance in energy input angput, has been associated
with a number of negative maternal and fetal healtitomes (Gluckman PD,
Hanson MA, & Beedle AS, 2007; Guelinckx, Devlieggeckers, & Vansant;
2008).

A classic example of how maternal nutrient intpkier to pregnancy may
affect fetal development is the evidence of deéngascidence of neural tube
defects with increasing folate intake (InstituteMdicine, 1998; De Wals, et al.,
2007). As a result, Health Canada (2009) recommérat all women capable of
becoming pregnant take a multivitamin containingt® daily. However, the
issue goes beyond folate, as relationships betfetalhdevelopment and nutrient

deficiency prior to and around conception have tskawn to alter fetal



development, placental development, and increasgddk of preterm delivery
(Kind, et al., 2006). For example, low maternahke of vegetable protein, fibre,
beta-carotene, vitamin C, vitamin E, iron, and nesium has been linked with
increased risk of orofacial cleft in the infant {Giaer, et al., 2008).
Pre-pregnancy physical activity also appears @ lasignificant impact
on maternal health and infant development. Nih@).§2003) reported that
physical activity in the year prior to pregnancyswhe strongest predictor of
physical activity during pregnancy. This is im@ot as physical activity during
pregnancy leads to improved health and may dectbasesk of adverse maternal
outcomes such as preeclampsia and excess weightiogt postpartum
(Donahue, et al., 2010). In addition, women wité highest level of physical
activity prior to and during pregnancy have beamfbto have the lowest risk of
developing gestational diabetes mellitus (Mattolg, K4007). As a result, it is
important that an assessment of pre-pregnancyrditimke and physical activity
be included as part of a comprehensive assessiherdternal and fetal health

during pregnancy.

a. Background Information

This study was completed in conjunction with a éairgngoing study: Alberta
Pregnancy Outcomes and Nutrition (APrON) Studye AfPrON study, which
began in 2009, is exploring the relationship ofenaal dietary intake and nutrient
status during pregnancy with maternal mental hehbltth outcomes and
infant/child neurodevelopment up to three yearagd. In order to do this, the
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APrON team is assessing dietary intake (food fraqueuestionnaire and 24
hour recall), vitamin and mineral supplement inté&epplement Intake
Questionnaire (SIQ)), nutrient status (blood aredysmaternal body size and
shape changes (anthropometric measurements), difyraition (urine sample),
and maternal mental health (mental health questioes) Women are recruited
into the APrON study after they become pregnardweéier, due to increasing
evidence linking pre-pregnancy dietary intake ahgspral activity to maternal
and infant outcomes, it was important to includeasuges of dietary intake and

physical activity prior to pregnancy.

b. Dietary Intake

A Food Frequency Questionnaire (FFQ) was the distssment method chosen
to assess dietary intake for the 12 months prigrégnancy. However, it was
necessary to adapt an existing FFQ to best aseegsggnancy dietary intake.
The primary FFQ that was adapted for use in theOANPstudy was the Canadian
version of the Diet History Questionnaire (DHQ) i&dsadi, et al., 2007). The
original American version of the DHQ was createthva specific focus on
nutrients that were of interest in chronic disedeseelopment and/or prevention
including dietary fat intake, especially the uséoui¥-fat food choices and the
addition of fat to foods during preparation andhat table, as well as energy,
fiber, carotenoids, vitamin E, vitamin C, and vitam (Subar, et al., 2001). It
was then adapted for a Canadian population by upgtte nutrient database to

reflect Canadian food products (Csizmadi, et &I07). Other FFQ’s reviewed
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during this initial process were those used by FaRitas-Shiman, Rich-
Edwards, Willet, & Gillman (2004), Rogers et al9¢B) and Kelemen et al.
(2003) forProject Viva theAvon Longitudinal Study of Pregnancy and
Childhood(ALSPAC) and theéstudy of Health Assessment and Risk in Ethnic
groups(SHARE), respectively.

The adaptation of the FFQ was necessary as fhesdfyassessment of pre-
pregnancy is novel. The pre-pregnancy time peasdjescribed above, may be a
key period in affecting both maternal health artdlfdevelopment. Other cohort
studies investigating nutrition and pregnancy hasteassessed the pre-pregnancy
period likely because of complexity in gaining &ateely valid assessment of
this time period.

There were specific nutrients of interest during treriod including:
dietary fat, including long chain omega-3 fattydscifolate, vitamin B6, vitamin
B12, calcium, vitamin D and iron. The focus onsth@dditional nutrients
required that some additional questions be addéwt&FQ as well as
rearranging of questions in order to improve questaire utility. These changes
to the time frame and food items required thatssessment of relative validity
be completed.

Long chain omega-3 fatty acids were a nutrienhtgrest because of their
role in the development of the central nervousesystpecifically the brain and
retinas (Gardiner, et al., 2008). Folate was tdrast because of its well defined

role during periconception in the prevention of i tube defects (De Wals, et



al., 2007). In addition a poor periconception aigtpattern coupled with low red
blood cell folate, increased plasma total homodystdow whole blood vitamin
Bes and low serum vitamin B were associated with increased risk of cleft lip.
(Vujkovic, et al., 2007). Calcium and vitamin D ng@mportant for their role in
bone development (Gardiner, et al., 2008). Adddilty, the prevalence of
vitamin D deficiency in some segments of this pafiah may be a concern
(Schwalfenberg, Genuis, & Hiltz, 2010). Iron waswdrient of concern as low
iron status in the pre-conception period, meashygolasma haemoglobin, has
been associated with increased risk of low birtigiveand fetal growth restriction

(Gardiner, et al., 2008).

c. Physical Activity

In order to evaluate pre-pregnancy physical agtitite Baecke physical activity
guestionnaire (Pols, et al., 1995) was modifiedgsess physical activity in the 12
months before the participants knew they were @megimstead of “current”
activity for which it was originally designed. TBaecke physical activity
guestionnaire was originally designed for the gehgopulation, assesses three
different types of physical activity and assigrecare for: work, sport, and leisure
time physical activity. It also combines the thiedices to provide a total
physical activity score. It was of interest toestigate multiple types of physical
activity as opposed to just leisure time activiyitthas been shown that
occupational and household/caregiving activity gbnte significantly to

pregnant women'’s energy expenditure (Schmidt, Pekogedson, Markenson, &
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Chasen-Taber2006) and in certain groups contritgitgsficantly to the energy
expenditure in non-pregnant women (Sternfeld, Aorsiy & Quesenberry,1999).
Using the Baecke physical activity questionnaitevetd for a more
comprehensive assessment of physical activity mpregnant women as
opposed to only measuring leisure time activityowdver, because of the
modification made to the time-frame assessed bB#exke physical activity
guestionnaire it was necessary to assess theveelatlidity of the adapted

version.

2. Assessment of Comparison Tools

In order to use the adapted versions of the FF(Baedke physical activity
guestionnaire with confidence in the APrON stutlyyas necessary to test the
relative validity of both tools in the target poatibn. Relative validity is defined
as the comparison of the results of the assessmegthbd in question with a
reference method of assessment that has its ovitatioms (Masson LF, et al.,
2003). Both tools retrospectively measure the datirs prior to pregnancy.

As such it was necessary to determine not only Wweillthe assessment tools
compare to a reference method of assessment lout@is well they represent the
non-pregnant condition. Therefore two differentnparisons were initiated for

each of the FFQ and the Baecke physical activigstjannaire.



a. Dietary Intake

First, a group of pregnant women and a group ofpreégnant women completed
the FFQ, and nutrient intake was compared betwsesettwo groups; the FFQ
completed by pregnant women asked about intakeeiyear prior to pregnancy,
while the FFQ completed by non-pregnant women askedt intake in the past
year. Second, in hon-pregnant women only, nutir@gakes estimated by the
FFQ were compared to nutrient intakes estimatetthéyeference method: 24
hour recall. The non-pregnant group was necesssrguse a 24 hour recall

completed with the pregnant group would not reftemt-pregnant intake.

b. Physical Activity

Similarly, the pregnant and non-pregnant women deteg the Baecke physical
activity questionnaire and activity levels were gared between the two groups.
The non-pregnant women also completed the PastT#at Physical Activity
Questionnaire (PYTPAQ) (Friedenreich, et al., 2086jhe reference method

against which Baecke physical activity scores veerapared.



3. Purpose

The purpose of the thesis was to:

a) To determine the relative validity of a food freqag questionnaire adapted to
assess pre-pregnancy dietary intake.

b) To determine the relative validity of a physicaliaty questionnaire adapted

to assess pre-pregnancy physical activity.



4. Research Questions

a) The primary research questions for this studyewe

Does the FFQ provide a similar estimate of nutrietatke of women
in the 12 months prior to pregnancy compared taenitintake of
non-pregnant women for the past 12 months usingdhee tool?
Does the FFQ provide a similar estimate of nutrietatke of non-
pregnant women for the past 12 months in compatis@n24 hour
recall?

Does the Baecke physical activity questionnairevigiea similar
estimate of physical activity in the 12 months ptmpregnancy
compared to physical activity of non-pregnant worfarthe past 12
months using the same tool?

Does the Baecke physical activity questionnairevipglea similar
estimate of physical activity of non-pregnant wonfi@nthe past 12

months in comparison to the PYTPAQ?

b) Secondary research questions for this studg:wer

Was the FFQ acceptable to participants?

How much time was required for participants to ctetgpthe FFQ?



5. Objectives

The objectives of this study were:

a)

b)

d)

To compare nutrient intake based on the FFQ coexbley pregnant women
(pre-pregnancy intake) and non-pregnant women (ustake for the past 12
months). Specific nutrients compared are outlinetables 1.1 and 1.2.

To compare nutrient intakes based on the FFQ cdatpley non-pregnant
women, with 24 hour recalls to determine the redatialidity of the FFQ.
Specific nutrients compared are listed in Tabldsahd 1.2.

To compare physical activity information from thadgke physical activity
guestionnaire completed by pregnant women (preramegy activity) and
non-pregnant women (usual activity for the pastridhths). The components
of physical activity compared are listed in Tablg.1

To compare physical activity information from thadgke physical activity
guestionnaire completed by non-pregnant women thgHPYTPAQ to
determine the relative validity of the Baecke phgbactivity questionnaire.
The components of physical activity compared artéread in Table 1.3.

To determine the acceptability of the FFQ as ingiddy a Yes/No question
answered by participants.

To determine the length of time and number ofrgiitaken by participants to

complete the FFQ.
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Table 1.1: Macronutrients Compared to Assess Relate Validity

Macronutrients

Energy (kcal) Total Energy

Fats (Q) Total Fat
Saturated Fat
Trans Fat

Monounsaturated Fatty Acids

Polyunsaturated Fatty Acids

Alpha-Linolenic Acid

Eicosapentaenoic Acid and Docosahexaenoic Acid

Carbohydrates (g) Total Carbohydrate

Fibre
Protein (g) Total Protein
Alcohol (g) Total Alcohol

Table 1.2: Micronutrients Compared to Assess Relate Validity

Micronutrients

Folate

Vitamin Bg

Vitamin Byo

Calcium

Vitamin D

Iron

Table 1.3: Components of Physical Activity Comparedo Assess Relative
Validity

Baecke Physical Activity Past Year Total Physical Activity

Questionnaire Questionnaire

Work Physical Activity Score Occupational MET hrhakd
Transportation MET hr/wk

Sport Physical Activity Score Recreational MET Ht/w

Leisure Time Physical Activity =~ Household MET hr/wk
Score

11



Chapter 2: Literature Review

1. Importance of Pre-pregnancy Dietary Intake and Rysical Activity

When studying pregnancy there are two individt@lsonsider: the
mother and the developing child. First, the mgtf@rwhom pregnancy is a time
that has been likened to a “physiological stress te that it may indicate risk of
future disease (Rich-Edwards JW, McElrath TF, Kaoahi SA, & Seely EW,
2010). Outcomes such as gestational diabetestunseliidicates future risk of
type 2 diabetes in the mother while, maternal pesegsia, low birth weight or
preterm delivery may all indicate future materreddiovascular risk (Rich-
Edwards, et al., 2010). Second, the developingfest greatly affected by
maternal lifestyle, which includes dietary intakelaghysical activity (Newnham,
Moss, Nitsos, Sloboda, & Challis, 2002; HegaardldPgen, Nielsen, & Damm,
2007). Maternal lifestyle influences nutrient g@eliy, hormone levels, and
growth patterns (Newnham, Moss, Nitsos, Slobod&hgllis, 2002). Nutrient
delivery is not simply a function of maternal dietit is also affected by maternal
energy expenditure, maternal metabolic and cardmyar function, placental
function, and fetal endocrine status (Gluckman,e2@07). Problems with
maternal energy balance in fetal development mggtineely affect organ
development and birth weight (either high or lowjting the fetus at increased
risk of developing chronic diseases such as casgiaMar disease or type 2

diabetes (Gluckman et al, 2007; Newnham et al, 2002
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A lifecourse approach allows for the considerabboumulative
exposures to risk factors for chronic disease meggin uteroand accumulating
across the lifespan, including consideration diaail periods of development
(Darton-Hill et al., 2004; Ben-Schlomo Y & Kuh DQ@2). Risk of chronic
disease may not only be affected by over the canfrsee lifespan but across
generations (Ben-Schlomo & Kuh, 2002). The psea#d programming risk of
chronic disease occurs before a woman becomesanegmnd was affected by
the fetal environment provided by her own motheiciwhvas affected by the
generation before and so on (Newnham et al, 2002)erefore, in terms of the
present study, lifestyle factopsior to pregnancy have the potential to have a

significant impact on fetal development and musagsessed.

a. Healthy Body Weight/Long-term Consequences

Promotion of healthy lifestyle behaviours and altigy body weight in
women prior to pregnancy have been recognizedrategies that could greatly
improve the health of future generations (CDC, 20M60s, et al., 2008; Downs,
et al., 2009). Development of overweight and aiyesisults from energy
imbalance, high energy intake, low energy expengitar a combination of both
(Guelinckx, et al., 2008). It is unknown whethegthenergy intake or low energy
expenditure prior to pregnancy impacts the devetagrof maternal overweight
or obesity to a greater extent but both impactgnbalance and therefore it is
prudent to have a comprehensive assessment oM@ examining
preconception health and body weight.

13



While lifestyle factors such as dietary intake @hgsical activity play a
role in preconception health, obesity is an indeeanrisk factor for adverse
pregnancy outcomes (Giroux I, Lander S, Charlesw8rtMottola M, 2009).
Overweight and obesity prior to pregnancy have lassociated with poor
maternal health outcomes including polycystic ovamydrome, increased risk of
miscarriage, gestational diabetes, pregnancy-irdibgpertension, venous
thrombo-embolism, induction of labour, and caesacdivery (Guelinckx, et al.,
2008; Mehta, 2008). Poor infant outcomes are ialg@ased with maternal
overweight or obesity, specifically fetal macrosanghildhood obesity and
increased risk of diabetes later in life (Guelincékal., 2008). There are also
links between maternal obesity and fetal birth disfencluding defects of the
neural tube, abdominal wall and heart (Guelinckxale 2008, Mehta, 2008). The
increased risk of neural tube defects associatddincreased maternal pre-
pregnancy obesity has been hypothesized to beodiecteased folate delivery to
the fetus as a result of either poor folate absampir increased maternal
metabolic requirement (Mehta, 2008).

Pre-pregnancy overweight and obesity have also ligeed to excessive
gestational weight gain (Weisman, Hillemeier, Dow@kuang, & Dyer, 2010).
Excessive gestational weight gain may lead to a#veutcomes in the mother as
well as the infant. For the mother, excessiveagestal weight gain has been
associated with postpartum weight retention as aglbng-term weight gain and

obesity (Weisman, et al., 2010; Giroux, et al.,200Negative outcomes for the
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infant include increased risk of high birth weigimacrosomia, and overweight
during infancy (Weisman, et al., 2010). This isoacern as overweight early in
life increases the risk of development of chrongedse later in life including
cardiovascular disease and type 2 diabetes (Datilgret al., 2004).

Weight retention from previous pregnancies mag bks a contributor to
higher BMI in subsequent pregnancies (Moos, €@08). One study of
Canadian pregnant women found that a great maj@8%o) had retained weight
from a previous pregnancy, with an average weigtantion of 12.7 + 9.4kg
(Giroux et al., 2009). Those women who retainetyitefollowing one
pregnancy are at increased risk of retaining maght following another
pregnancy (Giroux et al, 2009). Post-partum weigtgntion increases a
woman'’s risk of long-term overweight and obesityr¢@x et al, 2009).

It may be possible to reverse some of the detriat@ffects of pre-
pregnancy overweight and obesity by initiating tleabehaviours prior to
pregnancy. One study in rodents found that ratis diet induced obesity , when
switched to a normal chow (healthy) diet for onenthqorior to mating, had
offspring with similar metabolic profiles to conksat the time of weaning
(Zambrano, Martinez-Samayoa, Rodriguez-Gonzaledaganielsz, 2010).
However, rats with diet induced obesity who remdioge the high fat diet from
pre-pregnancy through gestation and lactation fiisgring with increased
subcutaneous adipose tissue, and had higher seglyodrides, leptin and

insulin concentrations compared to controls atithe of weaning (Zambrano, et
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al., 2010). At 120 days after birth the offsprmfigdams who had undergone
dietary intervention had insulin resistance indesitsignificantly lower than the
offspring of dams who had remained on the higldi@t; however insulin
resistance in offspring of dams who had undergaetauy intervention was
significantly higher than control animals (Zambraabal., 2010).

Insulin resistance was calculated using a forrfard@n insulin resistance index =
glucose (mmol 1) x insulin (uUmM1Y)/22.5 (Zambrano, et al., 2010).
Additionally, at 150 days after birth the offsprinfdams in the dietary
intervention group had significantly less total pddt and smaller fat cells than
offspring of dams who remained on the high fat;det total body fat and fat cell
size in the dietary intervention offspring werersfigantly higher than control
animals (Zambrano, et al., 2010). This indicatpstantial blunting of the impact
of maternal obesity but not complete reversal gfatiee outcomes by dietary
intervention. Although there is currently a ladkegidence from human studies it
may be possible to reverse the negative impactesppegnancy obesity or reduce
the impact of adverse metabolic changes by implémgehealthy dietary changes

prior to pregnancy.

b. Nutrition Prior to Pregnancy

The impact of pre-pregnancy dietary intake iswell known but it is
possible that improved dietary intake prior to praxgcy may decrease the risk of
poor maternal and fetal outcomes. Maternal natriitatus prior to conception
and during the perimplantation phase is believeaffect embryonic and fetal
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growth (Gardiner, et al., 2008). Nutrition priorgregnancy has been linked to
oocyte and embryo development mediating the aldditymplantation of the
embryo to occur and result in a pregnancy (Kin&let2006). In a mouse model,
maternal obesity induced by a high-fat diet praptegnancy showed
significantly increased apoptotic ovarian folliclemaller oocytes, and more
immature oocytes (Jungheim, et al., 2010). Folhganating, mice on the high
fat diet showed decreased insulin like growth faoteeptor (IGF-IR), smaller
fetuses, increased insulin like growth factor Zzpor (Igf2r) mRNA in the
placenta, and smaller offspring which then undetweich-up growth (Jungheim,
et al., 2010). At 10 weeks following delivery, mglups from obese mice
exhibited increased cholesterol concentrationseased percent body fat, and at
13 weeks these males already exhibited glucostemttce (Jungheim, et al.,
2010). It was not clear why male offspring wererenaffected than female
offspring in this experiment (Jungheim, et al., @01This potential for dietary
intake to reprogram offspring development makasjterative that nutrition
assessment should be completed during the pre-gmegrime period.
Overnutrition prior to pregnancy is not the onbncern. Maternal
nutrient deficiencies prior to pregnancy have &lsen linked with fetal
developmental defects (Goh, Bollano, Einarson, &40 2006). The most well
known defect related to pre-pregnancy nutritiothesincreased risk of neural
tube defects with low levels of maternal folate (Wals, 2007). This relationship

has been thoroughly studied and has led to theglbalth recommendation that
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every woman of child bearing age should take adet@ntaining multivitamin
daily (Wilson, et al., 2007). Since 1998, thers haen mandatory folate
fortification of white flour, cornmeal and enrichpdsta in Canada which resulted
in a significant decrease in the rate of neura¢ tdéfects (De Wals, 2007). Prior
to fortification the Canadian prevalence of netwake defects at birth was 1.58
per 1000 births; after full-fortification, that deased to 0.86 per 1000 births (De
Wals, 2007).

However, folate is not the only nutrient of concer this population. In
addition to folate, a multivitamin taken prior toegnancy and during the first
trimester has been shown to reduce the risk of ¢etagenital anomalies in
addition to neural tube defects including: cardsmedar defects, limb defects,
cleft palate, oral cleft with or without cleft p&ga urinary tract anomalies and
congenital hydrocephalus (Goh et at, 2006). fmtosonly supplements that affect
fetal development. One study in the Netherlandsdathat after adjusting for
energy intake, low maternal dietary intake of vafét protein, fibre, beta-
carotene, vitamin C, vitamin E, iron, and magnesiugne linked to an increased
risk of orofacial clefts in newborns (Krapels, &t 2004).

A number of key nutrients have been identifieghantially inadequate
during pregnancy including: long-chain omega-3yfattids, folate, vitamin 8
vitamin By, calcium, vitamin D and iron (Giddens, et al., @0Denomme, Stark,
& Holub 2005; Bodnar, et al., 2007; Turner, Langkahkenken, Littell,

Lukowski, & Suarez, 2003; Mouratidou, Ford, ProantZ: Fraser 2006). The
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status and intake of these nutrients will be messprospectively during the

APrON study. However, intake prior to pregnancglso of concern.

I. Long-Chain Omega-3 Fatty Acids

Long-chain omega-3 fatty acids especially eicostgmnoic acid (EPA)
and docosahexaenoic acid (DHA) are required fangtdevelopment of the
fetal central nervous system as well as vision (Bow007; Gardiner, et al.,
2008). A sufficient intake of EPA and DHA prior poegnancy may ensure a
sufficient reserve in the mother’s adipose tis&mu¢re, 2007). This reserve can
then help supply these essential omega-3 fattysdoiduring gestation and

lactation where they are important in developm8aiufre, 2007).

ii. Folate, Vitamin B, Vitamin B,

As discussed, folate is of concern as it is ingdlin the proper formation
of the neural tube early in fetal development atelj@ate maternal intake has
been shown to be involved in the prevention of aktube defects (De Wals, et
al., 2007). In addition a poor maternal pericoticgpdietary pattern coupled
with low maternal red blood cell folate, increagdalsma total homocysteine, low
whole blood vitamin Band low serum vitamin 8 were associated with
increased risk of cleft lip in newborns (Vujkovat. al., 2007). Maternal
deficiency in folate, vitamin Band/or vitamin B, have been linked with mild
hyperhomocysteinemia (Leeda M, et al., 1998). &y maternal plasma
homocysteine has been linked with increased incielef neural tube defects, as

well as other negative outcomes such as spontaraauson, preeclampsia,
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premature birth and low birth weight (Leeda, et B998; Obeid & Herrmann,
2005). Maintaining adequate levels of these Bnwiites appears to be of
importance for women planning pregnancy as periepticnal levels are
important in maintaining low levels of homocysteared avoiding negative
outcomes as well as avoiding deficiency during paegy (Obeid & Herrmann ,

2005).

iii. Calcium and Vitamin D

Calcium and vitamin D are important for the deypeh@nt of healthy
bones in the fetus (Gardiner, et al., 2008). Dupregnancy, fetal calcium
requirement is met by maternal sources, a balaetveden dietary intake and
maternal bone stores (Gardiner et al., 2008).ieliady intake of calcium is low
and maternal bones stores do not have enough iafoiuboth maternal and fetal
needs, maternal bone will be weakened to providéhifetus (Gardiner, et al.,
2008). Population dietary intake data suggestswbanen in Canada are not
consuming enough calcium from food and/or suppleésiEnmeet
recommendations (Vatanparast, Dolega-Cieszkowsk\l&ting, 2009).

Vitamin D aids in calcium absorption (Gardineaét 2008). The recent
report on the Dietary Reference Intakes for Calcaind Vitamin D indicated that
population-level vitamin D deficiency may have beserestimated recently due
to a lack of agreement on the level of serum 25«twyl/itamin D (25(OH)D) that
indicates deficiency (Institute of Medicine, 201®jowever, even when the cut-
off of 50nmol/L serum 25(OH)D is applied (a levemanich almost all people
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would have sufficient vitamin D) (Institute of M&the, 2010), a number of
studies still found low serum 25(OH)D levels in @dian subgroups
(Schwalfenberg, et al., 2010). One study in hgaltanadian women 18-35 years
of age found low serum 25(OH)D (defined in thisdstas serum levels
<40nmol/L) in 25.6% of non-Caucasian, non-black vearand 14.8% of
Caucasian women (Vieth, Cole, Hawker, Trang, & RuBD01). In addition,
vitamin D deficiency in animal models has been shéevnegatively impact
fertility (Lewis, Lucas, Halliday, & Ponsonby, 2010These negative impacts
were reversed when animals were fed a high caldietindicating that the
problem may be due to low calcium status as atresilow vitamin D instead of
low vitamin D itself (Lewis, et al., 2010). Althgh it has not been widely studied
in humans, after adjusting for maternal age, bodgsnndex (BMI), ethnicity,

and number of embryos transferred, increased nateenum vitamin D was

predictive of success wiih vitro fertilization (Lewis, et al., 2010).

iv. Iron
Iron is a nutrient of concern as low maternal istatus in the pre-

conception period, measured by plasma haemoglbbsbeen associated with
increased risk of maternal anemia during pregndoeybirthweight and fetal
growth restriction (Krapels, et al., 2004; Gardjredral., 2008). In addition
maternal anemia diagnosed prior to conception baa bssociated with preterm
delivery, indicating a potential role for iron su@mentation during the pre-
pregnancy period (Scholl, 2005).
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c. Physical Activity prior to pregnancy

Physical activity prior to pregnancy has been eissed with appropriate
gestational weight gain which is linked with befpeegnancy outcomes (Lof,
Hilakivi-Clarke, Sandin & Weiderpass, 2008; Weismahal., 2010). Physical
activity before pregnancy appears to decreasadkh®f negative outcomes
including gestational diabetes (Mattola, 2007)gpteampsia and it has been found
to have neither a positive or neutral effect ok dslow birth weight or preterm
delivery (Hegaard, et al., 2007, Hegaard, et 8082. Tyldum, Romunstad, &
Slordahl (2010) did not find a relationship betwgea-pregnancy physical
activity and risk of preeclampsia. The potenthéfits of pre-pregnancy
physical activity on fetal outcomes are not yetlwdefined but it does not appear
to be related to negative fetal outcomes.

In addition, Ning, et al. (2003) reported that gicgl activity in the year
prior to pregnancy was the strongest predictorhysjal activity during
pregnancy. Physical activity during pregnancy lbeen shown to decrease the
risk of adverse maternal outcomes such as gesthtidabetes, preeclampsia and
excessive gestational weight gain and post-partemiw retention (Donahue, et
al., 2010, Weisman, et al., 2010). For the infartessive maternal gestational
weight gain increases the risk of macrosomia afahtroverweight (Weisman, et
al., 2010).

There are many potential sources of physical dgtimidaily life.

Therefore it is important to assess all componehphysical activity including
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occupational activity, sports and exercise, anivisiets performed during leisure
time (Lof, et al., 2008). Schmidt, et al. (2006yhd that occupational and
household/caregiving activities contribute sigrafidy to pregnant women’s
energy expenditure. Additionally, some groupsafipregnant women were
found to have significant contributions to energpenditure from occupational

and household/caregiving activities (Sternfelchlet1999).

2. Pre-pregnancy Diet Assessment Methodology

Diet assessment is typically completed by onénede widely-used
methods: Food Frequency Questionnaire (FFQ), 24 Reuall, or Food
Records. There is currently no single method ef dssessment that can capture
dietary intake completely without error, and eaatthond has its strengths and
limitations (Cade, Thompson, Burley, & Warm, 208tenriquez-Sanchez P, et
al., 2009). It is important to be aware of thesgths and limitations in order to
choose the most appropriate diet assessment migthosle in a specific study

(Serra-Majem, Andersen, et al., 2009).

a. Food Frequency Questionnaire

A FFQ is a questionnaire that contains lists off®and choices for
frequency of consumption. Participants put a cheakk beside the foods they
consume and how frequently they consume theml@etimes per year, 7-12
times per year, 1 time per month, 1 time per wédkne per day, as examples).
The questionnaire may be self-administered orwgarer-administered. It may

also be semi-quantitative if participants havedjpgon to check the portion sizes
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of foods consumed. For example, if a participadtdated that they consume
apples, the corresponding portion size questionavask them to indicate if they
typically eat less than 1 apple, 1 apple, or mbamtl apple. Nutrient intake is
adjusted according to the portion size selectedeview of FFQ validation
studies by Molag, et al., found that increasingrthmber of food items in a FFQ
improved the ability to rank individuals in termisrautrient intake (2007).
However, having participants choose the typicatiporsizes consumed
compared to using standard portion sizes did np¢apto affect validity (Molag,
et al., 2007).

Food Frequency Questionnaires are generally usedidemiological
studies to measure usual dietary intake (Massaa,,62003). They are not as
effective in measuring absolute nutrient intake dretappropriate to rank
individuals into groups of low, medium, and hightment intakes (Masson, et al.,
2003; Molag, et al., 2007).

Some of the strength of FFQs are that they aatively inexpensive,
easily self-administered, and they can measurargi@titake over an extended
period of time or “usual” dietary intake (Molag,at, 2007). Weaknesses include
that they are cognitively complex, affected by heloims, contain a fixed number
of foods, and they are lengthy which may decreasgptetion (Molag, et al.,
2007; Henriquez-Sanchez P, et al., 2009). FFQ$ cmminually be updated to
reflect changes in demographics and changes ifotiiesupply both of which

may change the “usual” diet of the population iesjion (George, Milani, Hanss-
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Nuss, Kim, & Freeland-Graves, 2004). Furthermd®#$ are less able to detect
weak associations between diet and disease asitbeyless precise method of

dietary assessment (Molag, et al., 2007).

b. 24 Hour Recalls

A 24 hour recall is a diet assessment protocolre/be interviewer
prompts an individual to describe all foods anddrages consumed in the past 24
hours. The multiple pass method allows for therwiewer and participant to list
all foods and beverages first, then in a “secors$’ptine participant describes in
more detail food brands and cooking methods. third pass, they describe
portion sizes. The recall is reviewed one finaldito ensure no errors are
present.

Strengths of 24 hour recalls are that they provely detailed information
about one day, are obtained with low participantlbn, and participants are not
able to change their eating behaviours as the bhahlaappened in the past
(Subar, et al., 2007). Some limitations of 24 heawalls are that they rely on
trained interviewers, which makes them more cositkgy do not represent
“typical dietary intake”, and they may be affectgdrecall bias (Subar, et al.,

2007).

c. Food Records
Food records are a diet assessment tool thatresgaiparticipant to record
all food and beverages consumed over a perioanf (iypically 3 to 7 days).

Weighing of food consumed may or may not be reguiréood records provide
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detailed information on foods and beverages condunauding brand names

and cooking methods (Cade, et al., 2001). Howeaeticipants must be literate
and highly motivated as food records involve a brgbarticipant burden and the
process of recording foods and beverages consuragatinange intake (Cade, et

al., 2001).

3. Pre-pregnancy Physical Activity Assessment Metidology

Assessment of physical activity is also compl&ke most commonly
used forms of assessment are either objectived{rect measurement including
direct or indirect calorimetry, doubly labelled wgtheart rate monitors,
accelerometers, or pedometers) or subjectivesgléreported measurement
through questionnaires or activity diaries) (Prineteal., 2008). Currently, as
with diet assessment, there is no gold standarddeessment of physical activity
(Prince, et al., 2008). Methods of assessment &aah category have their
strengths and limitations and the choice of assessincluded in research

depends on the study design and budget (Tudor-L&dWgers, 2001).

a. Objective Measures

Direct calorimetry assesses total energy experediiy measuring heat
production within a contained environment (Vanhegs|., 2005). Indirect
calorimetry measures oxygen consumption and/orocedioxide production and
uses those values to estimate energy expenditaeh@és, et al., 2005). Doubly
labelled water uses stable isotopdsand*®0 in water which is consumed and

distributed throughout the body and the rate ehielation of the isotopes as
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water and carbon dioxide provides a measure obcadioxide production as
well as energy expenditure (Vanhees, et al., 2006 positive aspects of these
direct methods are that participants are able todgeliving thus avoiding
changes to physical activity behaviour, excephandase of direct calorimetry.
However, they are intensive, expensive measureagadesult are not useful for
large scale studies (Vanhees, et al., 2005). €urtbre, these methods only
measure energy expenditure and while this is ustfete are times when it is
important to divide energy expenditure into itsethcomponents: resting
metabolic rate, thermic effect of food, and phylsamivity (Vanhees, et al.,
2005).

Other direct assessment tools of physical actinitjude pedometers and
accelerometers which are both easy to use anddaeoveasurement of physical
activity as opposed to energy expenditure. A pezteris an inexpensive device
worn by a subject which counts the number of staksn determined by the
number of mechanical impacts within the device (\&as, et al., 2005). As a
result, it is only able to measure activities watkiertical movement component
such as walking or running. Other activities sastswimming, bicycling, or
activities focused on the upper body will not beareled (Vanhees, et al., 2005;
Tudor-Locke & Myers, 2001). Similarly an accelerter is a device worn by the
subject and it is capable of measuring either hiaoti triaxial movement,
depending on the device (Vanhees, et al., 2005¢0Fudcke & Myers, 2001).

It measures “counts” of activity by the movemenpudzoelectric transducers and
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microprocessors inside the device which providesasure of both magnitude
and direction of acceleration (Vanhees, et al. 520@idor-Locke & Myers,
2001). Thus it can recognize activity better tt@pedometer but it is still
unable to measure certain types of activities siscbwimming or upper body
activities (Vanhees, et al., 2005).

Additionally, heart rate monitors provide a direstasure of changes in
heart rate or cardiovascular stress as a proxyureas$ physical activity
(Vanhees, et al, 2005). The linear relationshigvben heart rate and oxygen
consumption during moderate to vigorous activitysed to estimate energy
expenditure (Vanhees, et al., 2005). The posé#speects of this tool include that
it is directly related to a physiological responiseglatively inexpensive, and
easy to use (Vanhees, et al., 2005). Howeveretisdarge variability in heart
rate data as the relationship between heart rat®@ygen consumption is not
linear during low-intensity activity and may be éomnded by other factors such
as psychological stress, caffeine intake, and lpadytion which all may increase

heart rate (Vanhees, et al., 2005).

b. Subjective Measures

Subjective physical activity assessments relyhenindividual to report
their activity levels. There are many differenegtionnaires available as well as
physical activity records or diaries, with the % @etivity record being most
widely used (Tudor-Locke & Myers, 2001). Howeutiese subjective measures
are not as accurate as objective measures andlasisiia from questionnaires
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are best utilized to rank participants into lev@lsctivity (i.e. low, medium, high)
rather than to estimate actual energy expendiiaalfees, et al., 2005).
Subjective measures are affected by recall biay, typically do not capture
spontaneous or incidental activity and often doatxtress routine light activity
such as household chores and family care (Tudoké.&cMyers, 2001). As a
result these measures suffer from “floor effectgaming that they are unable to
capture low intensity activity or activity of shattiration which may be
significant for sedentary individuals (Tudor-Loc&eMyers, 2001). Therefore, as
subjective measures tend to be less expensivdduutess specific, they are
considered to be most appropriate for epidemiokdgtudies (Vanhees, et al.,

2005).

4. Validation of Diet Assessment and Physical Aeity Assessment

In order to be confident in the method used tossseatrition or physical activity
it is important that the method is validated. Wation is the process of
comparing the approach in question against thed“gtaindard” which has been
determined to give the closest estimation of the tralue (Cade, et al., 2001).
The higher the level of agreement between the detst the more valid.
Currently, there is no consensus on the gold stdrfda pre-pregnancy dietary
intake or physical activity assessment thus wdianieed to describing relative
validity - comparing one assessment methodologynaganother with its own
set of limitations, and describing the differenobserved (Cade, et al., 2001;
Masson, et al., 2003; Prince, et al., 2008).
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5. Validation of Pre-Pregnancy Diet Assessment

With increasing awareness of the importance efggegnancy
nutrition there is also increased interest in asegdietary intake during that
period, however, this information is difficult taygture. Assessing dietary intake
prospectively is more reliable; however, a prospecample would only include
those women who are actively planning a pregnamith the estimation that
currently fifty percent of all pregnancies in Caaade unplanned, a large
segment of the pre-pregnant population would besedigWilson, et al., 2007). It
is likely that those women planning a pregnancy imaye different dietary intake
patterns than those not planning a pregnancy.

This leaves researchers with the option of assggse-pregnancy dietary
intake retrospectively. Retrospective diet assessis not ideal as it relies on
participant memory in reporting and may be affedigdecall bias. However, for
the purposes of this population group it appeatsetthe only way to include
women with both planned and unplanned pregnandieghe assessments in this
study were retrospective, a FFQ was chosen asgheienly tool which assesses
habitual or “usual” dietary intake retrospectivels such FFQs will be the focus
of this section.

Relative validation of a FFQ should focus on theparability of the
nutrient intake as assessed by the FFQ with thgpadson method of choice,
typically 24 hour recall or diet records (Cadealet2001; Henriquez-Sanchez P,

et al., 2009; Molag, et al., 2007). The correlati@tween a FFQ and the
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reference method may appear high if the sourcesrof are similar between
methods but the agreement will not be high (Veptigoort, et al., 2007, Bland
& Altman, 1986). The sources of error found witeighed food records have
been found to have the lowest correlations withsthérces of error for FFQs
(Cade, et al., 2001). Although measurement ertwéen the 24 hour recall and
the FFQ tend to be more correlated, because batioaerely on self-report of
past intake, 24 hour recall may be a more apprigprederence method if
participants have limited time to invest in thedstuhave a lower literacy level or
are less motivated to complete food records (Cetda,, 2001).

The number of days the reference method assditesries among
studies. Most studies complete 2-5 days of didgt#ake assessment with the
reference method to compare with a FFQ becausadine days captured by the
reference method the more likely it is to estimfatal”’ dietary intake (Cade, et
al., 2001).

A number of characteristics have been identifiéth which to evaluate
the quality of FFQ validation studies includingmgde and sample size, statistical
analysis completed, method of data collection,@salty and supplements
(Serra-Majem, Andersen, et al., 2009). A samplaare than 100 participants
from both sexes with varied levels of socioeconostétus, smoking and obesity
is considered optimal (Serra-Majem, Andersen,.eR809). Statistical analysis
must be used to assess validity including a coraparof method means, medians

or differences, correlations and statistics to sssgreement or similarity in
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classification (Serra-Majem, Andersen, et al., 200ehe Bland-Altman method,
for example, is often used as it assesses theragrédetween two methods
across a range of intakes, instead of agreemehecoheans (Cade, et al., 2001).
For this method a sample of at least 50 but prbferE00 subjects is desirable
(Cade, et al., 2001). Quality is also improvedatfa are collected in person, if
seasonality of food intake is considered in thelptesign, and if supplement
intake is included and validated as part of thes($erra-Majem, Andersen , et
al., 2009).

There have been at least five studies publishédd W&Q’s validated for
use in pregnancy (Erkkola, et al., 2001; Wei, gtl®199; Fawzi, et al., 2004;
Brantsaeter, Haugen, Alexander, & Meltzer, 2008ukatidou, Ford, & Fraser,
2005), however the pre-pregnancy time period hasaweived as much attention
as of yet. One study in women of reproductive iagee Netherlands used a FFQ
to assess maternal folate and vitamjn iBtake for the past month in an effort to
determine risk factors for fetal congenital heafedts (Verkleij-Hagoort, et al.,
2007). Validity was assessed by comparing theltesf the FFQ with three 24
hour recalls completed over 3 weeks as well asadotample for the biomarkers:
serum folate, serum vitaminBand red blood cell (RBC) folate (Verkleij-
Hagoort, et al., 2007). This use of a secondeefee measure is known as the
method of triads, a triangular approach which ukesorrelations between the
three methods to estimate a validity coefficien¢ifleij-Hagoort, et al., 2007).

The validity coefficient attempts to estimate tloefficient between the diet
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assessment method in question, a FFQ in this aadehe “true” dietary intake,
instead of the relationship with an alternate meéttinat is known to have its own
limitation (Verkleij-Hagoort, et al., 2007). Thethors reported acceptable
correlations between the 3 methods with validitgfioients of 0.94 for serum
folate, 0.75 for RBC folate and 1.00 for serummwita B, (Verkleij-Hagoort, et

al., 2007). The correlation coefficients betwesm tivo diet assessment methods,
once adjusted for energy intake and deattenuatadcmunt for day-to-day
variation of intake, were 0.98 for folate and Ofé6vitamin By, (Verkleij-

Hagoort, et al., 2007).

A study in Portugal assessed food intake for te prior to pregnancy by
administering a FFQ early in gestation (Pinto, Bsrdos Santos Silva, 2008).
These researchers also administered a FFQ soordaliteery to assess food
intake during pregnancy (Pinto, et al., 2008)ofder to validate the FFQ, a
subsample of women completed 3-day food recoréaah trimester (Pinto, et al.,
2008). Nutrient intake, as assessed by the FFQ@atay food records, was
compared to assess accuracy of the FFQ during anegr(Pinto, et al., 2008).
There was no prospective diet assessment comgtatéue pre-pregnancy time
period as women were recruited into the study @megnant (Pinto, et al., 200).
Pinto, et al., found that the micronutrients wilke highest proportion of
inadequate intake, compared to the estimated aeeeggirement (EAR), during
the preconception period were vitamin E (83%), t®(®8%) and magnesium

(19%) (2008). Portugal does not currently emplagite fortification of staple
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foods which may provide some explanation to thé thegel of folate inadequacy
observed (Pinto, et al., 2008).

Another study examining the preconception periad the Central
Pennsylvania Women’s Health Study (CePAWI38pbng Healthy Womestudy
which contained 2 phases (Hillemeier, et al., 2008)e first phase was a
telephone health interview conducted with a repriedre sample of non-
pregnant women in central Pennsylvania to deterthieg@revalence of risk
factors for poor gestational outcomes at baselntkt@o years later (Hillemeier,
et al., 2008). Data were collected from self-répod birth records of all live
births that occurred during that two year time perjWeisman, et al., 2009).
They found that self-reported pre-pregnancy vedetaake of at least 1 serving
per day was associated with increased birth weigithin the normal range)
(Weisman, et al., 2009). This indicated a poténtigact of nutritious food
intake on fetal growth and development and prewentif low birth weight which
must be explored further (Weisman, et al., 2009).

The second phase was a prospective community basddmized
controlled intervention examining pre- or interceptonal lifestyle factors
including physical activity, food intake, tobacceey alcohol use, stress exposure
and infection (Downs, et al., 2009). The interni@mincluded 6 bi-weekly
sessions led by a trained instructor (Hillemeieglg 2008). The nutrition
education included ideas on increasing healthy fotake and consumer food

knowledge (Downs, et al., 2009). The study focused social cognitive
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approach to behaviour change and therefore meaattieaies and perceptions
related to healthy eating as opposed to completingtritional assessment on
participants (Hillemeier, et al., 2008). Upon cdetipn, women in the
intervention group, compared with controls, repoitereased self-efficacy for
eating healthy food, increased behavioural intergat healthier foods, and self-
reported behaviour change positive for readingl flabels and daily use of a
multivitamin containing folic acid (Hillemeier, al., 2008). This study illustrated
the potential to have an impact on maternal hgalthr to pregnancy, leading to
improved pregnancy outcomes. In future researchistype, it would be helpful
to complete a pre and post-intervention diet assestson participants to obtain

an estimate of real changes to dietary intake.

6. Validation of Pre-Pregnancy Physical Activity Asessment

As the assessments in the current study werespetotive the only choice
for physical activity assessment was a self-regoestionnaire therefore physical
activity questionnaires will be the focus of thexgon. While direct benefits of
physical activity prior to pregnancy have not beempletely elucidated, physical
activity prior to pregnancy may improve weight agaand therefore improve
overall health status (Moos, et al., 2008). Thatf&s for Disease Control and
Prevention maintains the Pregnancy Risk Assessienitoring System
(PRAMS) which assesses self-reported physical iaciivwomen in the United
States in addition to many other risk factors (Duare et al., 2010). According to
PRAMS, pre-pregnancy obesity (BMI30), underweight (BMI < 18.5), maternal
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education of 12 years (high school), and a higlhenlyer of previous live births
(>3) have all been associated with self-reportedppegmnancy physical inactivity
(active less than 1 day per week) (Donahue, e2@10). In a logistic regression
model maternal education was the most predictigefan terms of pre-
pregnancy physical inactivity (Donahue, et al.,@01That is, the higher the
education the greater likelihood of pre-pregnarityspral activity.

The CePAWHS Strong Healthy Women Study, as distlpseviously,
also examined physical activity behaviours (Dovetsl., 2009). The
intervention phase attempted to improve the nurobaomen meeting the
physical activity recommendation ®80 minutes of moderate or vigorous
physical activity or»4 days per week, increase achievement of perstiyalgal
activity goals and to improve the psychosocial deteants and reduce the
barriers to activity (Downs, et al., 2009). Durithg intervention phase women
reported increased behavioural intent to be moysipally active and the number
of women who reported meeting recommended phyadality levels 0f>30
minutes of moderate or vigorous physical activity>d days per week increased
compared to the pre-intervention period (Hillemgétral., 2008). However, the
use of a validated assessment of physical activityld be important in future

research to quantify any changes to physical diets/that occur.

7. Timeframe for Diet Assessment
Maternal nutritional status at the time of congapts very important
(Gardiner, et al., 2008). Pre-implantation andgbeeod of rapid placental growth
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that follows implantation are the two periods madiuenced by maternal
nutrition status (Gardiner, et al., 2008). Inad®guavailability of nutrients during
that time may negatively affect fetal development kead to “re-programming”
of development that may predispose the infant gatiee health outcomes later
in life (Gardiner, et al., 2008).

Including the 12 months prior to pregnancy asftame of reference for a
FFQ would allow researchers to capture some ofliffierences that occur in
dietary intake according to seasonality (Serra-ktajefrimer, et al., 2009). In
addition, FFQs have typically been designed tossstie previous 12 months

(Serra-Majem, Pfrimer, et al., 2009).

8. Timeframe for Physical Activity Assessment

Accuracy of physical activity measurement decreagéh increasing time
period of assessment (Shephard, 2003). It igetsrecall activity in the
previous day versus the previous month. Howevés,atso important to measure
the past 12 months to get a measure of seasomabwigy in activity (Shephard,
2003). Thus if assessment is retrospective aolytoccurs once, a time period
of 12 months is most appropriate to account fosseal variability.

As described above, nutrition and physical agtigésessment are
complex issues and the population of study, as agethe type of information
required, dictates how the assessment should bpleted. For the pre-
pregnancy population standard tools to assesdioatend physical activity are
not readily available. As a result it was necessamdapt tools to assess the pre-
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pregnancy time period for both of these lifestydeiables. As with any
adaptation it was necessary to test the relatilidityaof the novel tools to ensure

their appropriateness for use in the APrON studydé: et al., 2001).

38



Chapter 3: Methods

1. Recruitment

a. Recruitment Strategies and Questionnaire Dissdnation
Pregnant and non-pregnant women were recruited fihe Edmonton area
with the goal of recruiting 100 women in each groipfferent recruitment

strategies were employed for the pregnant and megrant groups.

For the pregnant group, recruitment was also d faki for one of the
APrON recruitment strategies. This recruitmerdtsigy was set up in
conjunction with the Women and Children’s Healtts®arch Institute (WCHRI)
at the University of Alberta along with two othéudies in Edmonton also
recruiting pregnant women. Upon having pregnamyfioned at a medical
clinic, potential participants were asked if theguld be interested in
participating in pregnancy research. If the indibal indicated that she was
interested, her name and telephone number was ridedido the central WCHRI
office. Names were randomly assigned betweenhitee tstudies recruiting
pregnant women at that time. Inclusion criterijali differed slightly between
studies, were taken into consideration when assigparticipants. Once names
and telephone numbers were received by APrON staffibers, potential
participants were called to solicit participationthe APrON FFQ comparison

study. It was made clear that participants woully e taking part in a “pre-
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study” to test questionnaires for a larger stu@ige time commitment for the
pregnant women was one to two hours to completegtvestionnaires which
would be mailed to them (See Figure 3.1). A staipnpddressed envelope was
also provided to participants to return the questaires to researchers at the
University of Alberta. Other recruitment strategemployed in the current study

included “word of mouth”, maternity events and atboset up at a local mall.

Non-pregnant participants were recruited throughrgety of other
methods as there was no affiliation with medicadict to recruit these women.
These methods included recruitment tables, posdkgrtisements in newsletters
and word-of-mouth at a variety of locations inchuglthe University of Alberta
community and City of Edmonton recreation faciitie In most cases the 24 hour
recall was completed at the point of recruitmerdeotine study had been
explained and the participant had provided inforroasent. If it was not
possible to complete the 24 hour recall at the tpmfimecruitment (i.e. recruitment
via poster or participant did not have enough tiareappointment was made to
complete this aspect of the study at a later datguestionnaire package
containing the FFQ, Baecke physical activity questaire and Past Year Total
Physical Activity Questionnaire (PYTPAQ) was givemon-pregnant
participants either at the time of recruitment iothe subsequent appointment
(See Figure 3.1). A stamped, addressed envelopgmaided to facilitate the
return of the questionnaires to the researchébe Iparticipant was not able to
attend an appointment on the university campus24hieour recall was completed
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over the telephone and the questionnaires wereachtlthe participant’'s home.
All participants had the option to request an assesit of their 24 hour recall

based on guidelines from Canada’s Food Guide.

b. Ethics Approval
This research was approved by the Health Resé&ahots Board — Panel
B at the University of Alberta (Appendix A). Allpticipants provided informed

consent prior to participation (Appendix B and C).

2. Study Design

a. Inclusion Criteria
For the pregnant group, any woman who was cugr@nédgnant was able
to participate. There were no restrictions on neindf weeks of gestation. For

the non-pregnant group, women were recruited whe Wé-45 years of age.

b. Exclusion Criteria

Women in either group were excluded from the stéithyey were unable
to speak, read or write in English. In the nongmant group, women were
excluded if they had been pregnant in the past dting, as the dietary intake

reported in the FFQ would not be entirely repreSeah-pregnant” intake.

c. Sample Size
A sample size of 100 participants in each of tlegpant and non-
pregnant groups was chosen based on the norm fretth@f validation as

recommended by Willett (1990). In addition, a rmaom of 100 participants is
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preferable to complete the Bland-Altman analysistasistical analysis

recommended for validation studies (Cade, et D12

3. Assessment Tools

a. Demographic Assessment

Pregnant participants were asked to report they lagight, weight immediately
prior to pregnancy, and number of week’s gestatidon-pregnant participants
were asked to report their age, height, and cuweright. Both groups were also
asked to respond to a number of categorical dempbgrguestions about marital
status, parity, ethnicity, chronic illness, eduzatievel, employment status, and
annual household income.

Two approaches were taken to assess the relatibty of the FFQ and
Baecke Physical Activity Questionnaire for measgipne-pregnancy dietary
intake and physical activity respectively. It wad possible to assess validity as
that would require comparison against a gold stahdich does not exist for
either of these measures (Cade, et al., 2001)s,dasessment of relative
validity, or comparison of one tool against a santiool with its own strengths
and limitations (Cade, et al., 2001; Masson, et 2003; Prince, et al., 2008) was

performed. The approaches are illustrated in [€iguit.
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Figure 3.1: Study Design

Pregnant Non-pregnant

l A\ 4

— 24 HR #1 24 HR #2

FFQ Q 1] mn=100) | #| (n=20)
(n= 100 (n= 100

+ + +
Baecke Baecke PYTPAQ
(n= 100 (n= 100 (n=42

7

[:] Comparison Between Groups (Pregnant versus Negrant).

[:] Comparison Between Tools (Non-pregnant women)only

Abbreviations: FFQ (Food Frequency Questionnaié)HR (24 hour recall),
Baecke (Baecke Physical Activity Questionnaire),TPAQ (Past Year Total
Physical Activity Questionnaire)
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b. Dietary Assessment Tools

The FFQ was the primary method of dietary assessaiépre-
pregnancy” food intake. It allowed for a retrogperassessment of food intake
over an extended period of time (Molag, et al.,7200n this study, the
assessment was for the previous 12 months.

The second method of diet assessment was a 24duall. Both 24 hour
recalls and dietary records have been used as cmmpanethods for the relative
validation of FFQs (Molag, et al., 2007; Cade,|et2001). For this study, 24
hour recalls were chosen in order to minimize sttiifjene commitment and
resources required for analysis. In addition, gisir24 hour recall kept the
methodology consistent with the larger APrON study.

Both pregnant and non-pregnant women complete&f@ Pregnant
women were asked about dietary intake in the ygar  pregnancy, while non-
pregnant women were asked about intake in theyeast The non-pregnant
women also completed a 24 hour recall where thegrted all food and
beverages consumed in the past day. The 24 hcait veas completed either
face-to-face or over the telephone and utilizedntidtiple pass method. Food
models and common kitchen measurement tools wiizedtto aid in portion
size recall. Nutrient intake between the FFQ ahth@ur recall was assessed only
in non-pregnant women because the goal of the F&Qtavdescribe dietary
intake in the non-pregnant state. The validitga @bmparison between a FFQ and

24 hour recall improves as the number of 24 hocelle completed increases
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(Cade, et al., 2001). As a result, a sub-sampB®afon-pregnant women in this
study completed two 24 hour recalls (Figure 3.1).

The FFQ was adapted from the Canadian versiomeoDiet History
Questionnaire (Csizmadi, et al., 2007) which wagioally developed by the
National Cancer Institute in the United States éuét al., 2001). The original
Diet History Questionnaire utilized the USDA NutridDatabase for Standard
Reference (SR11) and the software program Diet*@aicterface with the
dietary input (Subar, et al., 2001). Csizmadilgt(2007) adapted the FFQ for
use in Canada by utilizing the Canadian Nutriete Z001b nutrient database.
Orange and grapefruit juices fortified with calciamd vitamin D as well as the
artificial sweetener Splenda® were added to thetipm@naire (Csizmadi, et al.,
2007). In addition, highly fortified cereals anot@ato chips made with fat
substitutes were removed from the questionnaitbeswere not available in
Canada. These changes required adaptations tade tmthe Diet*Calc
software. Both the American and Canadian versibrise DHQ were developed
by researchers specifically interested in canéex a result the food items were
more focused on vegetable and fruit as well asdasumption.

In order to focus the FFQ on nutrients of congatar to pregnancy, it
was further adapted for the APrON study. Changelsided the addition of foods
fortified with omega-3 fatty acids (eggs, juice,ngerine, milk, soymilk, and
yogurt), an expanded fish section, and more optionswultigrain/flax grain

products such as bread and pasta. As well, trex ofdsome questions were
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changed from the original DHQ. Some foods wereldosd into a single
guestion in order to keep the time required to deteghe FFQ to one to two
hours. The nutrient profiles of additional foodsrevadded to the nutrient
database using the Canadian Nutrient File 2007hl{i€anada, 2007). The
changes also required substantial modificatiortheédiet *Calc software. As a
result, the Diet*Calc software was re-created wetthnical support in Microsoft
Excel (Excel version 2007). Responses to all FR@ere double-entered to
ensure accuracy and errors were corrected as Begess

The 24 hour recalls were analyzed using ESHA Feradessor SQL
version 10.5.0. (ESHA Research 1987-2010). Thtalshse was supplemented
with detailed omega-3 data using the United Statgsartment of Agriculture
nutrient database (USDA, 2010). Omega-3 values wesezted food-by-food into
the 24 hour recall database by trained researdtasts. All 24 hour dietary
recall entries were double checked by a trainegaret assistant. In addition,
omega-3 fatty acid values chosen for use in thidysénd calculations on omega-
3 fatty acid values for each food item were doublecked by a trained research

assistant.

c. Physical Activity Assessment Tools
The Baecke physical activity questionnaire wassehaas the primary
method for assessing pre-pregnancy physical actigtause it is a short, easily

administered questionnaire that has been validatachumber of populations
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including healthy as well as obese men and womels (Bt al., 1995, Tehard, et
al., 2005). It takes approximately 10-15 minutesamplete.

The Baecke questionnaire was originally designaddasure “current”
physical activity, not activity over the past 12mtiws. Although it does not
appear to have been validated for the pre-pregn@meyperiod, it has previously
been used to retrospectively assess physical tyatiuring the year prior to
pregnancy in a group of Canadian pregnant wometnéRaran, et al., 2009). In
order to assess how well this questionnaire meaglrgsical activity
retrospectively it was compared to the Past YeaalTehysical Activity
Questionnaire (PYTPAQ) in a sub-sample of non-pa@gmomen. The
PYTPAQ was specifically designed to measure physicivity retrospectively
over the past 12 months in Alberta, Canada makiaggood comparison tool for
the Baecke questionnaire as this was the time figrimderest (Friedenreich, et
al., 2006). The PYTPAQ takes approximately 15-20utes to complete.

Both pregnant and non-pregnant women complete8aleeke
guestionnaire which included questions about dgtreélated to work, sports, and
leisure time (Pols, et al., 1995). Work and le¢stime questions utilized a Likert
scale, while questions about sports required ppatnts to list the sport type,
frequency and duration (Pols, et al., 1995). Idicg the Baecke questionnaire
intensity of sport activity was estimated using @@mpendium of Physical
Activity with an activity of less than 3 metaboBquivalents (METS) equal to

light intensity, 3-6 METS equal to moderate intépysand greater than 6 METS
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equal to vigorous intensity (Ainsworth, et al., BP0 Questionnaire coding
provided an index score for each sub-section afiacas well as a total score
(Pols, et al., 1995). In the pregnant group, thedke questionnaire asked about
activity for the year prior to pregnancy, whiletive non-pregnant group it asked
about activity for the past year. A sub-sampléhefnon-pregnant group also
completed the PYTPAQ as a secondary physical &ctigisessment. The
PYTPAQ required participants to list their actiggiin four areas: (1) employment
and volunteer activities (“Occupational Activity'(R) transportation to and from
employment and volunteer activities (added to “Qeational Activity”), (3)
household, childcare and do-it-yourself activi{f#tsousehold Activity”), and (4)
recreation and leisure activities (“Recreationalivity”) (Friedenreich, et al.,
2006). For each area, participants listed the ofctivity, frequency, duration
and an estimate of intensity (1 = sedentary, htlactivity, 3 = moderate
activity, and 4 = vigorous activity) (Friedenreidt,al., 2006). Examples were
provided for each area. The Occupational actiségtion was the only section
that allowed sedentary activity to be listed (Feeckich, et al., 2006). The coded
PYTPAQ provided a measure of the hours of actipéyweek and MET hours of
activity per week for each of the four sectionfie3e sections were summed to
determine the total hours of activity per week totdl MET hours of activity per
week (Friedenreich, et al., 2006).

All Baecke questionnaires were double-enteredhsme accuracy and

data were corrected as necessary. All PYTPAQ ®weded by a trained
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research assistant and all coding and data ensydaable checked to ensure

accuracy.

d. FFQ Feedback Tools

Participants were asked whether or not they agiegdhe FFQ was
acceptable, a simple yes/no question was usedddition, participants were
asked to estimate the length of time it took to ptate the FFQ and in how many

sittings they completed the FFQ.

4. Methods for Comparison of Tools

a. Comparison of Diet Assessment Tools

Nutrient intakes estimated by the FFQ in pregmathen were compared
to nutrient intakes estimated by the FFQ in norgpast women. In order to
compare dietary intake between groups, key nusiemtre chosen. The
comparison of nutrient intakes indicated how clpseatched food intake in the
previous year waetween group§ore-pregnant or non-pregnant food intake).
The key nutrients chosen were long-chain omegadtg éaids, folate, vitamin 8
vitamin By, calcium, vitamin D and iron. In addition, tosalergy and
macronutrient intake (carbohydrate, protein anpi@re comparetetween
groups

Nutrient intakes estimated by the FFQ in non-paagrvomen were also

compared to nutrient intakes estimated by the 24 detary recall. The same
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key micronutrients, macronutrients and energy weesl to compare nutrient
intakebetween tools

It is well known that nutrient intake can vary dayday and that a single
24 hour recall is not an appropriate measure cdludietary intake as it will be
impacted by intra-individual variation (Barr, 2006) method developed by
Nusser, Carriquiry, Dodd, & Fuller (1996) takesiaiccount intra-individual
variation in dietary intake and provides an adjdstsual intake distribution but it
requires that a sub-sample of the individuals uadsessment have repeated
measurements. The Software for Intake DistribuEstimation (PC-SIDE) is a
software program that uses this method (Nusseat,,et996). In order to assess
intra-individual variation in dietary intake in tim®n-pregnant group, a sub-
sample of participants (n=20), approximately 204&re recruited to complete a

second 24 hour recall, in addition to all other suras collected.

b. Comparison of Physical Activity Tools

The key components of physical activity were alsmparedetween
groups(pregnant vs. non-pregnant) anetween tool¢Baecke vs. PYTPAQ in
the non-pregnant group). Scores on the four inglex¢he Baecke questionnaire
were compared between the pregnant and non-pregraupis. The key areas
compared between the Baecke and the PYTPAQ astrdbed in Table 3.1.
Although the key areas were not identical betwasstionnaires they measured

similar types of activities.
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Table 3.1: Variables of the Baecke Physical ActiwtQuestionnaire
Compared to the Past Year Total Physical Activity @estionnaire.

Baecke PYTPAQ

Total Score Total MET hr/week

Occupational Score Occupational MET hr/week and
Transportation MET hr/week

Sport Score Recreational MET hr/week

Leisure Time Score Household MET hr/week

Abbreviations: Baecke (Baecke Physical Activity @iennaire), PYTPAQ (Past
Year Total Physical Activity Questionnaire), MET ébolic Equivalents)
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5. Statistical Analysis

Assessment for outliers for dietary intake data e@spleted using unrealistic
reported energy expenditure as a basis for exclumsaecommended by
Csizmadi et al. (2007). Box plots were also ugseeikamine for outliers for
dietary intake data, Baecke physical activity questaire data and PYTPAQ

data.

a. t-tests

Independent samples t-tests were used to compaup geans for
continuous demographic variables: age, height, iteand body mass index
(BMI). Independent samples t-tests were used igpewe group means for the
key nutrients measured by the FB&weergroups Independent samples t-tests
were also used to compare the key physical actwatiables measured by the
Baecke questionnaiteetween groupsFinally, this test was used to determine if
there were differences in mean time to completd-t@ between groups.

Dependent samples (paired) t-tests were usednpae group means
within the non-pregnant groupetween tool$or the key nutrients measured by
the FFQ versus the 24 hour dietary recall, as agethe key physical activity

variables measured by the Baecke questionnairevéns PYTPAQ.

b. Chi square analysis and Fisher’'s exact test
Chi square analysis and Fisher’s exact test wesd to examine the
differences in categorical demographics betweenpggancluding: marital status,

parity, ethnicity, chronic iliness, education leveinployment status, annual
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household income and BMI classification. Chi sguamalysis was also used to
determine if there were differences between graopise number of sittings taken

to complete the questionnaire.

c. Correlational Analysis

Correlation coefficients are widely used to assedislity and they are of
value when used in conjunction with other methddsssessment (Cade, et al.,
2001). Correlations were completed examining éhationshipbetween tootsfor
key nutrients as measured by the FFQ and the 24rboall in non-pregnant
women and key physical activity variables as measby the Baecke
guestionnaire and PYTPAQ in non-pregnant women.

A Pearson product moment correlation coefficieas wtilized when data
was normally distributed while the Spearman coti@becoefficient was used for
non-normally distributed data (a more conservagistemate of correlation). In
this sample, the intake of some nutrients appeaoechal while others were
clearly skewed. To test for normality the Kolmog@iSmirnov (K-S) Test was
performed. This test determines whether or notitiia set has a distribution
significantly different from a normal distributiorzor those nutrients where the
K-S Test was significant, data was not normallyrihated and therefore a
Spearman correlation coefficient was utilizedth# K-S Test was not significant,
data was normally distributed and a Pearson Caioelaoefficient was used

(Appendix E).
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d. Bland Altman Plots

In addition to correlation coefficients which meesthe strength of the
relationship between two tools it was also impdrtarassess agreement between
the two tools in question (Bland & Altman, 198@land Altman plots are a
preferred method for testing relative validity (@adt al,, 2001). Firstly, for each
comparison, the key values for the primary tooleygiotted against the key
values as measured by the reference tool. Usiagntormation, pair-wise
correlation coefficients were calculated to testrlll hypothesis of no linear
relationship between the two tools. Secondlydifferences in the key values
between the tools were plotted against the meareval the two tools to
demonstrate the relationship between the methbisits of agreement (95%
confidence interval) were also determined by caliod) 1.96 + the standard
deviation of the mean difference.

Bland-Altman plots were constructed for those ieatrcomparisons
where correlations met the minimum acceptable I6vel.3) as per Cade, et al.

(2001).

e. Agreement of Ranking

For the comparison of non-pregnant dietary in@dsessed by FFQ and
by 24 hour recall, nutrient intake levels were ded into tertiles. Physical
activity levels of non-pregnant participants welsoalivided into tertiles based on
physical activity level as assessed by the Baenllebg the PYTPAQ. Results
were reported by classification in the same tedild misclassification
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classification in x 2 tertiles. The kappa statistias used to assess agreement
between diet assessment methods and physicaltg@ssessment methods.

All analyses were performed using SPSS (versiof, BPSS Inc, Chicago
IL) except for the demographic variables: parigiieation level, annual
household income and BMI classification. For thesgables the Fisher’s exact
test was used to detect differences between gnasipg the statistical software

program STATA (version 10, StataCorp LP, Collegatish TX).
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Chapter 4: Results

1. Recruitment

Overall, 98 pregnant women (67% of total recruit@ad 103 non-pregnant
women (65% of total recruited) completed partidgain the study. The
majority of pregnant women were recruited throudhad of the APrON
recruitment strategy as described in the methdadsaddition two participants
were recruited by word of mouth and two particigamnere recruited through
additional APrON recruitment efforts: one participat a Welcome Wagon
maternity event and one through an APrON recruitrbenth at a local mall.
Recruitment strategies for non-pregnant womenntimeber of women recruited
and the number of women who completed the studlisiesl in Table 4.1. In

total, 10 locations were visited with 5 differeatruitment strategies utilized.

2. Demographic Information

Participant demographic information is describedables 4.2 and 4.3. Height
and weight values were self-reported. The womehemregnant group were
asked to report their weight immediately prior tegnancy and the women in the
non-pregnant group were asked to report currerghweiBMI was calculated by

dividing weight (in kilograms) by height (in metgsjuared.

Significant differences were found between grdigpsnean body weight

and mean BMI. In both cases, weight and BMI weghér in the pregnant

group.
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A secondary analysis was completed to determiagef parity, or
presence of a chronic disease were significandg@ated with BMI using
Pearson’s chi square analysis for categorical blasaand independent t-test for
the continuous variable (age). Participants weéreleld into two groups: normal
BMI range (BMI< 24.9) and above normal BMI range (BMPR5.0). There were
no significant differences found between BMI groupserms of age, parity, or

chronic illness.

The women in the pregnant group were more likelgg married
(p<0.01), have more children (p<0.05), be empl¢ye0.05), have a higher
household income (p<0.01), and have a body welgtitplaced them in the
obese category in terms of BMI (p<0.05). Thereen®s significant differences
found between groups for ethnicity, chronic ilinesslevel of education. Data on
ethnicity was collapsed into two groups, Caucaaiah Other. Pregnant
participant self-reported “Other” ethnicities inded: Chinese (n=5), Aboriginal
(n=2), Arab (n=2), Japanese (n=2), Latin Ameriaa2), Southeast Asian (i.e.
Cambodian, Indonesian, Laotian, Vietnamese) (n&Byriginal/Caucasian (n=2),
Portuguese (n=1), Filipino (n=1), Korean (n=1), &tack (n=1). Non-pregnant
participant self-reported ethnicities included:ibaamerican (n=4), Korean
(n=2), Chinese (n=2), South Asian (i.e. East IndRakistani, Sri Lankan) (n=2),
Arab (n=2), Japanese/Caucasian (n=2), Chinese/Siancg=1), East
Indian/Caucasian (n=1), West Asian (i.e. Afghaanian) (n=1). Data on chronic
illness was also collapsed into two groups, YeNardue to a wide variety of
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chronic illness reported. Chronic illnesses regubtty women in the pregnant
group included: Irritable bowel syndrome (n=5), bijgyroidism (n=4),
gestational diabetes (n=3), type 1 diabetes, bozester (in remission),
fibromyalgia, gallstones, myasthenia gravis, astheheonic headaches,
ventricular tachycardia, Crohn’s disease, and ivastarcoidoisis. Chronic
illnesses reported by the non-pregnant group irdudAsthma (n=7), irritable
bowel syndrome (n=5), allergy (environment, foodig) (n= 2), celiac disease
(n=2), polycystic ovary syndrome, multiple sclesysihronic gastritis,
gastroesophageal reflux disease, and ventricutagtardia. Chronic illnesses

were reported by just 1 participant unless othexwnslicated.
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Table 4.1: Recruitment Strategies for Non-PregnanParticipants

Recruitment Location Approach Women Women
Recruited Completed

University of Alberta

Community

Graduate Student’s Weekly E-newsletter 31 31
Association

Students Union Building  Recruitment Table 48 25
Gymnastics Centre Recruitment Table 15 11
Bulletin boards around  Posters 7 3
campus

Michener Park Spouse’s Described face-to-face 2 2
Coffee Time

Nutrition 100 Class In-class Announcement 2 2
Recreation Facilities

Millennium Place, Recruitment Table 30 14
Sherwood Park, AB

All City of Edmonton Posters 2 1
Recreation Centres

Other

Word of Mouth Described face-to-face 15 12
Edmonton Pakistani Recruitment Table 6 2
Community Centre

Edmonton Pregnancy Fair Recruitment Table 1 0
Total 159 103

Table 4.2: Participant Demographic Characteristic§ Continuous)

Pregnant (n=98) Non-Pregnant (n=103) p value

(mean + SD) (mean + SD)
Age (years) 30.2+5.3 289+7.6 0.169
Weeks Gestation 30.6 £8.2 N/A N/A
Weight (kg) 68.9 + 19.0 62.9+9.0 0.004**
Height (cm) 166.3+6.4 166.3+7.3 0.997
Body Mass Index  24.9 +6.5 22.8+3.1 0.003**

(BMI) (kg/m?)

*Independent t-test significant at p<0.05 level;lftlependent t-test significant at
p<0.01 level.

Abbreviations: SD (standard deviation), kg (kilagrs), cm (centimeters), m
(meters)
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Table 4.3: Participant Demographic Characteristic§ Categorical)

Pregnant Non-Pregnant p value
(n=98}' (n=103}
Marital Status <0.001**
Married/Common Law 96% 51%
Single/Divorced/Other 4% 49%
Parity 0.011*
0 53% 68%
1 31% 14%
2 or more 15% 18%
Ethnicity 0.377
Caucasian 78% 83%
Othef 22% 17%
Chronic lliness 0.869
No 82% 83%
Yes 18% 17%
Education Level 0.662
High school graduate or less 7% 5%
Some college or university 16% 20%
College or university degree or 77% 73%
above
Employment Status 0.024*
Income 70% 54%
No Incomé 30% 45%
Annual Household Income <0.001**
<$30,000 6% 34%
$30-59,000 19% 21%
> $60,000 73% 40%
BMI Classification (kg/m?) 0.037*
Underweight (BMI<18.5 kg/f) 3% 3%
Normal (BMI = 18.5-24.9 66% 79%
kg/n)
Overweight (BMI = 25.0-29.9) 14% 13%
Obese (BME 30.0) 15% 4%

*p value significant at p<0.05 level; **p value gsifcant at p<0.01 level.

®May not equal 100% due to no response on someiguesty some participants
P value indicated Chi square analysis.

“p value indicated by Fisher's Exact Test

dpregnant participant self-reported ethnicitiestideld: Chinese (n=>5),
Aboriginal (n=2), Arab (n=2), Japanese (n=2), L&kimerican (n=2), Southeast
Asian (i.e. Cambodian, Indonesian, Laotian, Vietaae) (n=2),
Aboriginal/Caucasian (n=2), Portuguese (n=1), Kilin=1), Korean(n=1), and
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Black(n=1). Non-pregnant participant self-reporégianicities included: Latin
American (n=4), Korean (n=2), Chinese (n=2), SAdhan (i.e. East Indian,
Pakistani, Sri Lankan) (n=2), Arab (n=2), Japar@ésaetasian (n=2),
Chinese/Caucasian (n=1), East Indian/Caucasian) (N¥dst Asian (i.e. Afghan,
Iranian) (n=1).

°Pregnant participant self-reported chronic illnesseluded: Irritable bowel
syndrome (n=5), hypothyroidism (n=4), gestationabdtes (n=3), type 1
diabetes , breast cancer (in remission), fibromgalgallstones, myasthenia
gravis, asthma, chronic headaches, ventriculaytaetia, Crohn's disease,
inactive sarcoidoisis. Non-pregnant participatitssported chronic illnesses
included: Asthma (n=7), irritable bowel syndrome3}), allergy (environment,
food, drug) (n= 2), celiac disease (n=2), polyaystrary syndrome, multiple
sclerosis, chronic gastritis, gastroesophagealxeafisease, and ventricular
tachycardia. Chronic illnesses were reported pgriicipant unless otherwise
indicated.

'Denotes individuals that stated they were emplayezklf-employed.

9Denotes individuals that stated they were studémisiemakers, unemployed or
other.

Abbreviations: BMI (body mass index), kg (kilogre)pm (meters)
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3. Nutrient Intake
Nine participants (7 pregnant and 2 non-pregnaetevexcluded from all nutrient
intake analysis on the basis of unrealistic repbetgergy intake on the FFQ as

recommended by Csizmadi et al. (2007) and aftemexag for outliers.

a. Nutrient Intake Comparison Between Groups (Pregant versus Non-
Pregnant)

Energy and macronutrient intakes are shown inéfdll. The women in
the pregnant group had significantly higher medakies of saturated fat (p< 0.05)
and trans fat (p<0.01) compared to the non-pregganip. The non-pregnant
group had a significantly higher mean intake obhatd (p<0.05).

Macronutrient intakes were compared to the Acd#ptilacronutrient
Distribution Range (AMDR) described by the Ins&wf Medicine as part of the
Dietary Reference Intakes (2005). In order tohds, the mean macronutrient
intake percentage was calculated using the meaheioergy for each group.
Both groups of women had macronutrient distribugiadithin the recommended

ranges (Table 4.5).
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Table 4.4: Energy and Macronutrient Intake Measuredby FFQ (Pregnant
vs. Non-Pregnant)

Nutrient Pregnant Non-Pregnant p-value

(n=91) (n=101)

(mean + SD) (mean + SD)
Energy (kcal) 1927 + 537 1869 + 529 0.456
Carbohydrate (g) 261.8 +82.2 246.9 +78.9 0.204
Fibre () 22.2+9.2 24.1 +10.2 0.169
Protein (g) 77.6 £25.6 77.3+£26.2 0.958
Fat (g) 67.6 +22.1 66.1 +25.2 0.660
Saturated Fat (g) 22.1+£8.6 19.6 +8.1 0.039*
Monounsaturated Fat (g) 26.6 £9.8 27.1+£12.0 ®.73
Polyunsaturated Fat (g) 13.1+4.7 13.5+5.8 0.527
ALA () 1.8+0.8 1.7+0.7 0.265
EPA/DHA (g) 0.14 +0.13 0.17+0.21 0.246
Trans Fat (g) 35+14 29+14 0.007**
Cholesterol (mg) 200.6 £ 75.6 182.7 £82.7 0.120
Alcohol (g) 3.7+4.9 56+7.3 0.043*

*Independent samples t-test significant at p<Oed&l; **Independent samples t-
test significant at p<0.01 level.

®Energy and macronutrient intake for the year pdsecoming pregnant
PEnergy and macronutrient intake for the past year

Abbreviations: FFQ (food frequency questionnaikegl (kilocalories), g (grams),
mg (milligrams), SD (standard deviation), ALA (aghnolenic acid), EPA/DHA
(Eicosapentaenoic acid/Docosahexaenoic acid)

Table 4.5: Macronutrient Intake as a Percent of Tatl Energy Measured by
FFQ in Pregnant and Non-Pregnant Women

AMDR? Pregnant (n=91) Non-Pregnant (n=101)

Carbohydrate 45-65% 54% 53%
Protein 10-35% 16% 17%
Fat 20-35% 32% 32%

4nstitute of Medicine, 2005.
Abbreviations: AMDR (Acceptable Macronutrient Dibtution Range), FFQ
(food frequency questionnaire)

63



Micronutrient intakes are reported in Table 4.6e BAR is presented for
comparison. The EAR was utilized instead of recomuhed dietary allowance
(RDA) because intake was examined on the group.l&valcium intake was
significantly higher among the pregnant group corag@do the non-pregnant
group (p<0.05). Intakes of all other key micromnts were similar between

groups.
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Table 4.6: Micronutrient Intake Measured by FFQ of Pregnant and Non-
Pregnant Women

EAR? Pregnarft(n=91) Non-Pregnafit(n=101) p value
(mean + SD) (mean = SD)

Folate (1Q) 320 369 +124 392 + 148 0.250
Vitamin Bs(mg) 1.1 21+0.8 2.1+0.8 0.856
Vitamin By, (Lg) 2.0 51+23 5023 0.802
Calcium (mg) 800 1146 + 556 988 + 408 0.026*
Vitamin D (ug) 10 58+35 52+3.2 0.204
Iron (mg) 8.1 15.3+5.0 16.4+6.0 0.193

*Independent samples t-test significant at p<Oed&l; **Independent samples t-
test significant at p<0.01 level.

4nstitute of Medicine, 2010, 2001, 1998.

PMicronutrient intake for the year prior to becomimrggnant

“‘Micronutrient intake for the past year

Abbreviations: FFQ (food frequency questionnaineg, (milligrams), pug
(micrograms), SD (standard deviation), EAR (Estedafverage Requirement)
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b. Nutrient Intake Comparison Between Tools in No-Pregnant Women

(FFQ versus 24 Hour Recall)

i. Paired Samples t-test

The comparison of energy and macronutrient intekteveen tool¢Table
4.7), demonstrated that intake of monounsaturate(®0.01), polyunsaturated
fat (p<0.01), alpha-linolenic acid (p<0.01), anahis fat (p<0.01) were
significantly higher when assessed by the FFQ mparison to the 24 hour
recall. Although day of the week on which the 2uihrecall was completed was
not controlled for statistically, 83 (82%) of thé Bour recalls reflected a
weekday (Monday-Friday) and 18 (18%) reflected akead day (Saturday or
Sunday).

Macronutrient intake as assessed by each tootwragerted into a percent
of total mean energy intake and compared agaiesAMDR (IOM, 2005).
Percent intake from each of the macronutrientsidghin the recommended

ranges for both tools (Table 4.8).
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Table 4.7: Energy and Macronutrient Intake as Measted by FFQ and 24
Hour Recall in Non-Pregnant Participants (n=101)

FFQ 24 Hour Recall  p value

(mean = SD) (mean + SD)
Energy (kcal) 1869.8 £ 629.4 1937.9 £ 565.2 0.341
Carbohydrate (g) 246.9 £ 78.9 264.8 £88.5 0.074
Fibre () 24.1 +10.3 22.6 +10.7 0.170
Protein (g) 77.4 £26.2 77.2£26.7 0.949
Fat (g) 66.1 + 25.3 63.7 £ 29.8 0.511
Saturated Fat (g) 19.6+£8.1 21.2+11.8 0.242
Monounsaturated Fat (g) 27.1+£12.0 19.2+11.9 01()89]
Polyunsaturated Fat (g) 13.6+5.8 10.3+6.9 07000
ALA (9) 1.7+0.7 1.1+£0.9 0.000**
EPA/DHA (g) 0.17+0.21 0.19£0.55 0.676
Trans Fat (g) 2914 0.6+0.8 0.000**
Cholesterol (mg) 182.7 +82.7 209.8 £ 157.0 0.099
Alcohol (g) 56+£7.3 5.7+15.3 0.916

*Paired samples t-test significant at p<0.05 le¥&Paired samples t-test
significant at p<0.01 level.

®Energy and macronutrient intake for the past year

PEnergy and macronutrient intake for the past 24$iou

Abbreviations: FFQ (food frequency questionnaikegl (kilocalories), g (grams),
mg (milligrams), SD (standard deviation), ALA (aghnolenic acid), EPA/DHA
(Eicosapentaenoic acid/Docosahexaenoic acid)

Table 4.8: Macronutrient Intake: Percent of Total Energy Measured by FFQ
and 24 Hour Recall in Non-Pregnant Women (n=101)

AMDR? FFQ 24 Hour Recafl
Carbohydrate 45-65% 53% 55%
Protein 10-35% 17% 16%
Fat 20-35% 32% 30%

4nstitute of Medicine, 2005.

PEnergy and macronutrient intake for the past year

“Energy and macronutrient intake for the past 24$ou

Abbreviations: AMDR (Acceptable Macronutrient Dibtrition Range), FFQ
(food frequency questionnaire)
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Mean micronutrient intake measured by the FFQ wgrsfeeantly higher for all

key micronutrients except calcium, compared tohdour recall (Table 4.9).
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Table 4.9: Micronutrient Intake as Measured by FFQand 24 Hour Recall in
Non-Pregnant Participants (n=101)

EAR® FFQ 24 Hour Recafl p value
(mean = SD) (mean = SD)

Folate (1Q) 320 392+ 148 304+ 203 <0.001**
Vitamin Bs (mQ) 1.1 21+0.8 1.5+0.7 <0.001**
Vitamin By, (LQ) 2.0 50x24 3.6+28 <0.001**
Calcium (mg) 800 988 + 408 943 + 404 0.345
Vitamin D (uQ) 10 52+33 40+3.2 0.002**
Iron (mg) 8.1 16.4+£6.0 146+7.2 0.031*

*Paired samples t-test significant at p<0.05 letd#Paired samples t-test
significant at p<0.01 level.

4nstitute of Medicine, 2010, 2001, 1998.

PMicronutrient intake for the past year

“‘Micronutrient intake for the past 24 hours

Abbreviations: FFQ (food frequency questionnaineg, (milligrams), pug
(micrograms), SD (standard deviation), EAR (Estedafverage Requirement)
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ii. Correlation Analysis

Correlation coefficients for nutrient intake measiiby FFQ and 24 hour recall
were calculated to assess the strength of theaeddtip between tools. The K-S
Test indicated that ALA, EPA/DHA, trans fat, alcéhatamin B,,, and vitamin

D were not normally distributed. All other macroments and micronutrients
were normally distributed.

The correlation coefficients between intakes messby the FFQ and 24
hour recall were significant for the macronutriemtsrbohydrate (p<0.01), fibre
(p<0.01), protein (p<0.05), monounsaturated faD(ps), polyunsaturated fat
(p<0.01), trans fat (p<0.05) and alcohol (p<0.09kle 4.10). Correlation
coefficients between intakes determined by thedassessment methods were also
significant for intakes of the micronutrients: vitan Bg (p<0.01,), vitamin B,
(p<0.01), calcium (p<0.01), vitamin D (p<0.01) a@rwh (p< 0.01) (Table 4.11) as

determined by the two assessment methods.
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Table 4.10: Pearson and Spearman Correlation Coeffients of
Macronutrient Intake Measured by FFQ and 24 Hour Recall in Non-
Pregnant Participants (n=101)

Correlation p value
Energy (kcalj 0.147 0.142
Carbohydrate (§) 0.300 0.002**
Fibre (gf 0.455 <0.001**
Protein (9° 0.207 0.038*
Fat (gf 0.178 0.075
Saturated Fat (8) 0.125 0.213
Monounsaturated Fat () 0.235 0.018*
Polyunsaturated Fat () 0.341 <0.001**
ALA (g)° -0.107 0.286
EPA/DHA (g)f 0.189 0.059
Trans Fat (d) 0.204 0.042*
Cholesterol (md) 0.177 0.077
Alcohol (g 0.400 <0.001**

*Correlation is significant at p<0.05 level; **Calation is significant at p<0.01
level.

®Pearson correlation coefficient

bSpearman correlation coefficient

Abbreviations: FFQ (food frequency questionnaikegl (kilocalories), g (grams),
mg (milligrams), ALA (alpha-linolenic acid), EPA/DA(Eicosapentaenoic
acid/Docosahexaenoic acid)

71



Table 4.11: Pearson and Spearman Correlation Coeffients of Micronutrient
Intake Measured by FFQ and 24 Hour Recall in Non-Pegnant Participants

(n=101)

Correlation p value
Folate (ud) 0.181 0.070
Vitamin Bs (mg)’ 0.406 <0.001**
Vitamin By (ng)f 0.312 0.002**
Calcium (mg]j 0.308 0.002**
Vitamin D (ugy 0.393 <0.001**
Iron (mgYy 0.275 0.005**

*Correlation is significant at p<0.05 level; **Celation is significant at p<0.01

level.
3Pearson correlation coefficient
bSpearman correlation coefficient

Abbreviations: FFQ (food frequency questionnaineg, (milligrams), ug

(micrograms)
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iii. Bland-Altman Plots

Two plots were created to examine agreement fdn eatrient between
the two dietary assessment methods using the Bétnthn approach. The first
plot in the pair for each nutrient represents treatation between intake of the
nutrient as determined by the two methods. Therskplot in the pair represents
the difference between intakes measured by eatlplatted against the mean
intake of both tools. The solid line representsiiiean difference between tools
and the dotted lines represent the 95% limits oéament, which is £1.96
standard deviations from the mean difference (Bl&adtman, 2003). As a
result of using 1.96 standard deviations from tleamto determine placement of
the limits of agreement, approximately 95% of tbenfs should be within 1.96
standard deviations from the mean difference (B&amdtman, 2003) (Figures

4.1-4.8).
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Figure 4.1A: Correlation of Carbohydrate Intake Measured by FFQ and
24HR
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Figure 4.1B: Bland Altman Plot of Difference Versusviean Carbohydrate
Intake
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Figure 4.2A: Correlation of Fibre Intake Measured by FFQ and 24HR
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Figure 4.3A: Correlation of PUFA Intake Measured byFFQ and 24HR
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Figure 4.3B: Bland Altman Plot of Difference VersusMean PUFA Intake
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Figure 4.4A: Correlation of Alcohol Intake Measuredby FFQ and 24HR
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Figure 4.4B: Bland Altman Plot of Difference Versugviean Alcohol Intake
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Figure 4.5A: Correlation of Vitamin B¢ Intake Measured by FFQ and 24HR
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Figure 4.6A: Correlation of Vitamin B 1, Intake Measured by FFQ and 24HR

Vitamin B12 Intake (mcg) Measured by FFQ

0 T T T T T
0 5 10 15 20

Vitamin B12 Intake (mcg) Measured by 24HR

Spearman r = 0.312, p = 0.002
Abbreviations: FFQ (Food Frequency Questionnai4iR (24 hour recall),
mcg (micrograms)

Figure 4.6B: Bland Altman Plot of Difference VersusMean Vitamin B,
Intake

8" 107
£ o
S
g ° o
£ 5 e Mean + 1,96 SD
N o o] o]
- o]
@ gooo °
= B Oo o
- &5 0
§ o @aoog@gn%o o Mean
§ o‘%@‘%’@o o 00
) % % °
88 &
g o%) ©o o
g 5 g o °
@ Mean - 1.96 SD
& o]
o
o]
-10 T T T T T
0 5 10 15 20

Mean Vitamin B12 Intake (mcg)

Mean Difference = -1.36g, Standard Deviation: g8
Limits of Agreement: 4.1ug, -6.8ug
Abbreviations: mcg or pg (micrograms), SD (stand#diation)

79



Figure 4.7A: Correlation of Calcium Intake Measuredby FFQ and 24HR
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Figure 4.8A: Correlation of Vitamin D Intake Measured by FFQ and 24HR
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While the mean differences were relatively clasedro for most nutrients
assessed, the limits of agreement were large.lifflits of agreement (95%
confidence interval) for carbohydrate were 176.8g €12.5¢g indicating an
intake for one tool would be expected to be wiB®g of the other tool. By
calculating this difference between the limits gfeement for each of the
nutrients assessed, a range was determined withichvene tool would be
expected to predict intake compared to the otRer.fibre this range was 42.8g,
for polyunsaturated fat the range was 28.9¢, foolabl the range was 58.5g,
vitamin Bs had a range of 3.2mg, vitaminBhad a range of 10.9ug, the range for
calcium was 1872.7mg and for vitamin D the range &&9ug.

For all plots, there did not appear to be a a®he tool to overestimate
or underestimate consistently. This was illusttdig points falling equally on
either side of the mean difference.

From visual inspection, it appears that variapilit measurement
increases as intake increases among alcohol, vitBigi calcium and vitamin D.
However, there does not appear to be differenceanability across intake for

carbohydrate, fibre, polyunsaturated fat and vitaBai

iv. Tertile Classification

An alternate analysis in assessment of agreeméataxamine the ability
of a FFQ to rank nutrient intake into tertiles @i medium, and high intake in
comparison to a reference method (Masson, et@03;2Volag, et al., 2007). The
ability of the FFQ to rank energy, macronutrieriake and micronutrient intake
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in comparison to the reference method, 24 houllriscdescribed in Table 4.12
and Table 4.13.

It was not possible to quantify alcohol intake swead by the 24 hour
recall into tertiles as more than 1 tertile hacd®glcohol intake per day. For
energy and macronutrients, the proportion of pigdiats classified into the same
tertile by both tools ranged from 31-47% while greportion of participants
misclassified by + 2 tertiles ranged from 12%-26%.

For micronutrients (Table 4.13), the proportiorpafticipants classified
into the same tertile by both tools ranged fronb2€6 while the proportion of
participants misclassified by + 2 tertiles rangeahf 13%-19%.

A kappa statistic, which is a measure of agreerwerdategorical
variables, was also calculated (Cade et al, 20B&j.energy and macronutrients
the kappa statistic ranged from -0.04 to 0.198: rkicronutrients the kappa

statistic ranged from 0.035 to 0.272.
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Table 4.12: Proportion of Non-Pregnant ParticipantsCategorized into the
Same Tertile or Misclassified into + 2 Tertiles oEnergy and Macronutrient
Intake using the FFQ and 24 Hour Recall (n=101)

Nutrient Proportion Proportion of Kappa
categorized into the misclassification £ 2 Statistic
same tertile (%) tertile (%)

Energy (kcal) 33 18 -0.010
Carbohydrate (g) 43 14 0.139
Fibre () a7 12 0.198
Protein (g) 43 16 0.139
Fat (g) 39 21 0.079
Saturated Fat (g) 37 22 0.049
Monounsaturated Fat (g) 42 23 0.124
Polyunsaturated Fat (g) 39 20 0.079
ALA () 31 26 -0.040
EPA/DHA (g) 38 16 0.064
Trans Fat (g) 41 18 0.109
Cholesterol (mg) 40 19 0.094
Alcohol (g) N/A N/A N/A

Abbreviations: FFQ (food frequency questionnaikegl (kilocalories), g (grams),
mg (milligrams), ALA (alpha-linolenic acid), EPA/DA(Eicosapentaenoic
acid/Docosahexaenoic acid), N/A (not applicable)

Table 4.13: Proportion of Non-Pregnant ParticipantsCategorized into the
Same Tertile or Grossly Misclassified into = 2 Teites of Micronutrient
Intake using the FFQ and 24 Hour Recall (n=101)

Nutrient Proportion Proportion of gross Kappa
categorized into the misclassification + 2 Statistic
same tertile (%) tertile (%)

Folate (1g) 40 19 0.094

Vitamin Bs (mQ) 52 15 0.272

Vitamin By, (1Q) 45 14 0.168

Calcium (mg) 45 14 0.168

Vitamin D (png) 46 13 0.183

Iron (mQ) 36 17 0.035

Abbreviations: FFQ (food frequency questionnaineg, (milligrams), ug
(micrograms)
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v. Intra-individual Variation

In order to determine the intra-individual vartatiin dietary intake a sub-
sample of non-pregnant participants (n=20) comglei® 24 hour recalls. A
comparison of mean intakes of energy and macramnifriand the correlation
between intakes for day 1 and 2 are describedle™al14. A comparison of
mean key micronutrient intakes and the correldbetween intakes for day 1 and
2 are described in Table 4.15. The K-S Test wasagilized to determine
whether nutrient intake in the sub-sample of 20-pgnant participants was
normally distributed (Appendix E). It was foundatienergy and all nutrients
were normally distributed except alcohol and EPAADHAS a result Pearson
correlation coefficients were calculated for altnents except alcohol and
EPA/DHA where Spearman correlation coefficientsevesed.

Although approximately 20% of the non-pregnant gianhad repeated 24
hour recall, there were not enough repeated meaguradjustment for the whole
sample using PC-SIDE, thus usual nutrient intake mat determined. In this
sub-group there were no significant differencesveen mean intakes of energy,
macro or micronutrients between the first and sd&@hhour recalls. In addition
there were fair correlations (r > 0.3) between ltecand 2 for fibre, fat, saturated
fat, monounsaturated fat, alcohol, and vitamiraB well as good correlations (r

>0.5) for energy, carbohydrate, and polyunsaturtenhtake.
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Table 4.14: Comparison of variability of nutrient intake assessed by 24 hour
recall in a subset of non-pregnant participants (n20)

Nutrient 24 HR #1 24 HR #2 Paired t-test r

(Mean = SD) (Mean £ SD)  (p value)
Energy (kcal) 2144 + 586 2204 + 866 0.703 0.601**
Carbohydrate (d) 294.7 + 103.9 286.9 £ 107.2 0.733 0.542
Fibre (g)° 25.7+14.4 28.3+11.6 0.400 0.440
Protein (gf 82.4 +25.0 90.5 +36.3 0.365 0.228
Fat (g)° 72.4+£31.8 78.0+£45.0 0.578 0.387
SFA (g)° 23.8+12.8 21.9+16.7 0.621 0.351
MUFA (g)*® 22.3+12.6 23.5+16.4 0.756 0.308
PUFA (g)° 13.3+8.6 14.5+10.5 0.536 0.628**
ALA (g) ® 1.06 £ 0.59 1.43+1.49 0.338 -0.091
EPA/DHA (g)° 0.29 £0.81 0.18 £ 0.50 0.567 0.039
Trans Fat (g 05+0.7 0.3+05 0.215 0.143
Cholesterol (mg) 245.7 + 206.8 198.1 £ 146.1 0.369 0.174
Alcohol (g)° 6.5+10.9 7.3+12.8 0.771 0.414

*Significant at p<0.05 level; **Significant at p<@L level.

®Pearson correlation coefficient

bSpearman correlation coefficient

Abbreviations: 24HR (24 hour recall), r (correlaticoefficient), kcal
(kilocalories), g (grams), mg (milligrams), SD (stiard deviation), SFA
(saturated fat), MUFA (monounsaturated fat), PUp8lyunsaturated fat), ALA
(alpha-linolenic acid), EPA/DHA (Eicosapentaena@@Docosahexaenoic acid)
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Table 4.15: Comparison of variability of nutrient intake assessed by 24 hour
recall in a subset of non-pregnant participants (n20)

Nutrient 24 HR #1 24 HR #2 Paired t-test Pearson
(Mean = SD) (Mean + SD) (p value) r
Folate (1Q) 354 + 202 267 +155 0.128 0.084
Vitamin Bs(mg) 1.8+0.9 1.9+0.7 0.692 0.475*
Vitamin By, (ug) 4.6 +4.3 3.2+20 0.227 -0.114
Calcium (mg) 977 £419 1095 + 589 0.463 0.060
Vitamin D (ug) 50£3.6 44 +4.6 0.592 0.147
Iron (mQ) 15.7+5.2 153 +5.8 0.854 0.075

*Significant at p<0.05 level; **Significant at p<@L level.
Abbreviations: mg (milligrams), pg (micrograms), $flandard deviation), r
(correlation coefficient)
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4. Physical Activity

a. Physical Activity Comparison Between Groups (Pmgnant versus Non-

Pregnant)

i. Independent t-test

In a similar manner to the dietary intake data,tfean physical activity levels
measured by the Baecke physical activity questibanegere compared between
the pregnant and non-pregnant groups using indepeémdests. Significant
differences between groups were found for the sgmmmte (p<0.01), leisure time
score (p<0.05), and total activity score (p< 0.08)h the pregnant group having

lower values than the non-pregnant group for thiess® variables (Table 4.16).
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Table 4.16: Physical Activity Level Measured by thé&aecke Physical Activity
Questionnaire (Pregnant vs. Non-Pregnant)

Physical Activity Pregnant (n=98) Non-Pregnant (n=103) p value

Component (mean = SD) (mean = SD)

Work Score 2.6+0.80 2.4 +0.65 0.061
Sport Score 2.6 £0.87 3.1+0.78 <0.001**
Leisure Time Score 2.7 +0.59 29051 0.010*
Total Score 7.8+1.65 8.3+1.24 0.016*

*Independent samples t-test significant at p<Oed&l; **Independent samples t-
test significant at p<0.01 level.
Abbreviations: SD (standard deviation)

89



b. Physical Activity Comparison Between Tools in Nh-Pregnant Women
(Baecke Physical Activity Questionnaire versus Padear Total Physical

Activity Questionnaire)

i. Paired Samples t-test

It was not appropriate to use paired samples $-testompare the mean scores for
the Baecke Physical Activity Questionnaire andRNgPAQ because the two
guestionnaires report activity level using diffedrsoales. As such, mean scores

would be significantly different but this would nog¢ an informative comparison.

ii. Correlation Analysis

The strength of the relationship between the Ba&tiesical Activity
Questionnaire and the PYTPAQ was determined bytslog Pearson
correlation coefficients, presented in Table 4.Péarson correlation coefficients
were used because K-S tests confirmed that da&amneemally distributed
(Appendix E). Correlations were significant for nkmccupation score (p<0.01),

sport/exercise score (p<0.01), and total score.(350

iii. Bland Altman Plots

It was not appropriate to use a Bland-Altman pioa$sess the agreement between
the Baecke physical activity questionnaire andRM&@PAQ because the two tools
provided an output in different units. This iniague because one of the
measures used in the Bland-Altman analysis is ifferehce between the two

scores. This would not provide a meaningful nunviaér different scales.
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Table 4.17: Pearson Correlation Coefficients of Ptgical Activity Measured
by the Baecke Physical Activity Questionnaire andhe PYTPAQ in Non-

Pregnant Participants (n=42

Variables Baecke Score | PYTPAQ Pearsonr
(Baecke versus PYTPAQ) | (mean £ SD) (MET hr/week)

(mean + SD)
Work Score versus 24+£0.7 86.6 £47.7 0.572**
Occupational MET hr/week
Sport Score versus 3.1+0.8 37.7+35.3 0.581**
Exercise MET hr/week
Leisure Time Score versus | 2.8 £ 0.6 36.1+ 22.8 0.130
Household MET hr/week
Total Activity 8.3+t1.4 160.3 + 65.8 0.662**

*Correlation is significant at the 0.05 level; *@elation is significant at the 0.01

level

Abbreviations: SD (standard deviation), MET (Metib&quivalents), PYTPAQ
(Past Year Total Physical Activity Questionnait®)(hour)
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iv. Tertile Classification

The ability of the Baecke physical activity questiaire and PYTPAQ to
categorize non-pregnant women into the same terftidetivity level was
examined in Table 4.18. The proportion of paraaifs classified into the same
tertile by both tools ranged from 38-74% while greportion of participants
misclassified by + 2 tertiles ranged from 2-19%hekappa statistic was also
calculated for each of the physical activity valésband ranged from 0.071 to

0.607.
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Table 4.18: Proportion of Non-Pregnant ParticipantsCategorized into the

Same Tertile or Grossly Misclassified into + 2 Teites of Physical Activity

using the Baecke Physical Activity Questionnaire ahPYTPAQ (n=42)

Physical Activity Proportion Proportion of Kappa
categorized into the misclassification Statistic
same tertile (%) * 2 tertiles (%)

Work Score versus 45 7 0.179
Occupational MET hr/week

Sport Score versus 74 2 0.607**
Exercise MET hr/week

Leisure Time Score versus 38 19 0.071
Household MET hr/week

Total Activity 55 2 0.321**

*Kappa statistic is significant at the 0.05 leveéKappa statistic is significant at
the 0.01 level

Abbreviations: MET (Metabolic Equivalents), PYTPARast Year Total
Physical Activity Questionnaire), hr (hour)

93



5. FFQ Feedback

a. Acceptability of the FFQ
Nearly all participants in the pregnant group (9&%J non-pregnant group
(99%) indicated that the FFQ was acceptable (T4ll8). Acceptability was

assessed by a simple Yes or No question.

b. Time to Complete the FFQ

Self-reported time taken to complete the FFQ isgméed in Table 4.20 and
number of sittings required for participants to bete the FFQ is presented in
Table 4.21.

There was no significant difference between tlegpant and non-
pregnant groups in the reported time to complezeHihQ when mean time to
complete was compared using independent t-testreTas also no significant
difference in the number of sittings in which tHieé(Fwas completed between

groups when compared using a Chi square analysis.
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Table 4.19: Acceptability of the FFQ to Pregnant ad Non-Pregnant
Participants

Acceptable Pregnant (%) Non-Pregnant (%)
(n=91}% (n=101}

Yes 97 99

No 1 0

®Percentage may not add up to 100% as some partisidal not complete the
guestion. (Pregnant n=2, Non-pregnant n=1)
Abbreviations: FFQ (food frequency questionnaire)

Table 4.20: Self-reported time to complete FFQ bfPregnant and Non-
Pregnant Participants

Pregnant (n=91) Non-Pregnant (n=101) p value
(Mean + SD) (Mean = SD)

Time to complete (min) 77 £ 34 80 + 35 0.522

*Independent samples t-test significant at p<Oed&l; **Independent samples t-
test significant at p<0.01 level.

Abbreviations: FFQ (food frequency questionnaist), (standard devation), min
(minutes)

Table 4.21: Number of sittings to complete FFQ by fegnant and Non-
Pregnant Participants

Pregnant (n=89) Non-Pregnant (n=100) p Value

Number of sittings 0.816
1 30% 37%

2 36% 33%

3 24% 21%

4 or mor8 10% 9%

% value indicated Chi square analysis
A maximum of 8 sittings were reported
Abbreviations: FFQ (food frequency questionnaire)
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Chapter 5: Discussion

1. Research Questions and Findings

Assessment of the relative validity of dietary k@and physical activity is
difficult. Many studies have examined the relasioip between a FFQ and
alternative method of diet assessment (Molag,.e@07). However, differences
in the FFQ used, sample size, time period coveyddH®), reference method, and
demographic characteristics make it difficult tongare across studies. The
novel aspect of this study is the comparison batvweegnant and non-pregnant
women to determine if there were differences invtlag pregnant women recalled
their food intake and physical activity in the y@aior to pregnancy versus non-
pregnant women for the past year. It appearedlitiea¢ were differences
between groups in terms of physical activity butdietary intake. However, it is
not known whether these differences were due toaadifferences in food intake
and physical activity between groups or differenogbe way women answered

the questionnaires between groups.

a. Nutrient Intake
Two comparisonsbetween groupandbetween toolswere used in this study to

determine the ability of a FFQ to measure foodkatarior to pregnancy.
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I. Nutrient Intake Comparison Between Pregnadtidan-Pregnant Women
Pregnant and non-pregnant women completed the &E@términe its ability to
measure food intake for the year prior to pregnamegus the past year of non-
pregnant intake in order to answer the first redequestion:

Does the FFQ provide a similar estimate of nutrienintake of women

in the 12 months prior to pregnancy compared to nutent intake of

non-pregnant women for the past 12 months using theame tool?
In order to answer this question energy, macroanit@and micronutrient intakes
measured by the FFQ were compared between gr&gisrated fat, trans fat,
and calcium intakes were significantly higher, atcbhol intake was
significantly lower in the pregnant group recallithg year prior to pregnancy
compared to the non-pregnant group recalling tts¢ year. The differences in
intake may have been due to a number of possdsi)ia few examples are: 1)
some women may have made dietary changes in thggieato becoming
pregnant if they were planning their pregnancyth2ye may have been real
differences between groups in usual intake irrespeof whether the pregnancy
was planned or not, and finally 3) there may hasenbincreased reporting bias
among the pregnant women such that they percensdheir diet was healthier
in the year prior to pregnancy than it actually w&sr example, a woman
planning a pregnancy may decrease or eliminat&entéalcoholic beverages and
increase consumption of other beverages, suchlis iiie mean difference in

calcium intake between groups was 158mg which psagdmately the amount of
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calcium in half a cup of milk (Health Canada, 200%pturated and trans fats may
be present in milk although in varying amounts aeligg on the type of milk.
Thus even if some of the pregnant women changediiéeerage consumption as
a result of planning pregnancy, intake of theseientis would be higher in this
group. However, data on whether the pregnancyphaasied was not collected
so a definitive statement on this issue cannot dgem

Although this is a novel comparison, one studi?amtugal also asked
pregnant women to recall their dietary intake far year prior to pregnancy using
a FFQ (Pinto, et al., 2008). The FFQ was validébegregnancy but not the pre-
pregnancy time period (Pinto, et al., 2008). Dietatakes reported in this study
were very similar to those reported by pregnant eom the present study.
Mean intake of macronutrients (% of energy) as aglkey micronutrients from
the pregnant women in the present study were ¢toseedian intakes from the
Portuguese study and within the interquartile rdiogall except energy, vitamin
D and vitamin B, (Pinto, et al., 2008). Energy intake in womeihia present
study (mean: 1927kcal) was lower than the Portugeseen (median: 2393) and
below the interquartile range (1973-2796kcal) (®iet al., 2008). Vitamin D
intake in women in the present study was higheafm8.8 ug) and vitaminiB
(mean: 5.1 nug) intake was lower compared to theuBoese women (median
vitamin D: 3.9 ug and vitaminig 9.1 pg). However, in both instances mean
intakes from Alberta women exceeded the EAR. Vitabhintake from dietary

sources is not a concern for Portuguese womenahiglter amounts of UV sun
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exposure throughout the year (Pinto, et al., 20@8hough mean folate for
women in the present study (3691g) fell within ithterquartile range of folate
intakes (239.4-380.1 pg) of the Portugese womaeir, thedian intake was only
293.5 pug (Pinto, et al., 2008). This differencénitake is likely due to folic acid
fortification that is present in Canada but noPortugal (Pinto, et al., 2008; De
Wals, et al., 2007).

In the adaptation of the DHQ for Canadian usezi@adi, et al. also
reported mean energy and nutrient intake of wonges 85-60 years (2007).
Reported intakes of energy, all macronutrientgtélvitamin B,, calcium,
vitamin D and iron reported were all slightly lowtban intakes in pregnant and
non-pregnant women in the present study (Csizneddil., 2007). This
systematic difference is likely due to the diffezenn age of study participants.
Women from the study by Csizmadi, et al., were B85#8ars (2007) compared to
present study where women were 18-45 years of ligerecognized that dietary
intake tends to decrease with age (Wakimoto & Bl@€K01).

In addition two studies from the Netherlands USEQ’s to assess
preconception dietary intake, one that examineagmat nutrient intake in
relation to risk of orofacial cleft in infants ugim FFQ with a time frame of 1
month prior to conception until 2 months after agptton (Krapels, et al., 2004)
and another that examined food intake for the pastth using a FFQ in women
planning pregnancy and in controls (non-pregnantnen) (de Weerd, et al.,

2003). Nutrient intakes from the women in the prestudy were similar to those
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found in both studies with two exceptions. Womethia study examining risk of
infant orofacial cleft consumed a mean of 81g ofday (case) and 88g fat/day
(control) (Krapels, et al., 2004) whereas womethapresent study consumed
approximately 68g (pregnant) and 66g (non-pregrafrfgt per day. However,
fat intake in the present study was still withie 8f and 95' percentile presented
by Krapels, et al. (2004). Secondly, energy ingtuely by de Weerd, et al., was
also higher than observed in women in the pregadiy$y approximately 400
kcal per day (2003). However, different FFQ’s wesed in these studies and
while FFQ'’s are typically believed to overestimatgrient intake it may be that
some overestimate intake more than others or endarastimate intake (de
Weerd, et al., 2003; Krapels, et al., 2004; Subiaa)., 2003).

Overall, the FFQ provided a similar estimate afrgy, macronutrient
intake and key micronutrients: folate, vitamig Bitamin By, vitamin D and iron
of women in the 12 months prior to pregnancy comg@o nutrient intake of
non-pregnant women for the previous 12 months. ¢&l@n the measurement of
some of the components of fat (saturated and fedhas well as calcium were

not comparable between groups.

ii. Nutrient Intake Comparison Between Tools infN@regnant Women (FFQ
versus 24 Hour Recall)

The second comparison examined nutrient intakesared by FFQ with a
reference method, 24 hour recall. This allowedHiersecond research question

to be examined:
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Does the FFQ provide a similar estimate of nutrienintake of non-

pregnant women for the past 12 months in comparisoto a 24 hour

recall?
At the group level, the tools had similar estimaiesnergy and macronutrient
intake. However, the different components of faake or micronutrient intake
were not comparable between tools. It is relagieeimmon for a FFQ to provide
a validated estimate of macronutrient intake batmieronutrient intake (Serra-
Majem, Andersen, et al., 2009) and this FFQ appegoerform similarly. Intake
of monounsaturated fat, polyunsaturated fat, AltAns fat, folate, vitamin 8
vitamin By, vitamin D and iron were consistently higher wim@asured by FFQ
compared to the 24 hour recall. The overestimatlmserved for this FFQ is in
agreement with a strong body of literature on ostameation of intake with
assessment by FFQ and underestimation of intal hur recall (Erkkola, et
al., 2001; George, et al., 2004; Mouratidou, et28l06; Ortiz-Andrelluchi,
Doreste-Alonso, Henriqguez-Sanchez, Cetin, & Sereggelwh, 2009; Overby,

Serra-Majem, & Andersen, 2009).

However, the Observing Protein and Energy Nutm(©PEN) Study,
compared the original American version of this RFgh 24 hour recall as well as
biomarkers of energy (doubly labeled water) andgino(urinary nitrogen)
(Subar, et al., 2003). The FFQ as well as thed2# hecall were found to
underestimate intake of energy and protein compartgdtheir respective
biomarkers (Subar, et al., 2003). On the FFQ, wowere found to
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underestimate energy by 34-38% and protein by 238-&ubar, et al., 2003).

On the 24 hour recall, women were found to undenasé energy by 16-20% and
protein by 11-15% (Subar, et al., 2003). This was of the first times a FFQ
was compared against objective measures of digttake instead of a subjective
measure of dietary intake (i.e. 24 hour recallietaty record) with a large
number of participants (n=484) (Subar, et al., 2003t brought into question the
commonly accepted idea of FFQs over-reporting dygtdake. There are a
couple of reasons for this. First, FFQs previauthis were being compared
against other tools which are also known to ungemtentake. Therefore it is
possible for the FFQ to appear to over-report iesak comparison with the
reference tool while in reality both tools wereagmg intakes below the actual
intake level. Secondly, in the OPEN study, enevgg underreported more than
protein (Subar, et al., 2003). This indicates #wahe foods may be underreported
than others, i.e. energy-dense, high fat foods lbeaselectively underreported
while nutrient-dense, low energy foods may be regabaccurately or even over-
reported. This may help explain why some of theramutrients appeared to be

overreported in the current study.

Correlations were calculated to determine thengtteof the relationship
between toolsn measuring nutrient intake. In terms of validatstudies
assessing nutrient intake with FFQ'’s, a correlafior8 is considered poor, 0.3-
0.49 is considered fair, and >0.5 is consideredid@vantsaeter, et al., 2008).
Fair correlations were found for carbohydrate,dilppolyunsaturated fat, alcohol,
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vitamin Bg, vitamin By, calcium, and vitamin D. Correlations for eneegyd all
other nutrients were poor.

It is difficult to compare between studies becanfsthe differences in
types of FFQ, time period covered by FFQ, and patpart group. However,
three other studies were found that compared anwiEt24 hour recalls that
examined most of the nutrients of interest in thespnt study. One validation
study of a FFQ for use in pregnancy found mostlgrpmrrelations (r < 0.3)
between FFQ-estimated nutrient intake over the pasteks and the mean of two
24 hour recalls (Mouratidou, et al., 2005). Onbyd and iron were found to have
fair correlations (r = 0.3-0.49) (Mouratidou, et, &005). A study in Canadian
women by Boucher, et al. (2006) found correlatibesveen FFQ and the mean
of two 24 hour recalls that were higher than tHosmd in the present study for
all macro and micronutrients except polyunsaturéaednd alcohol. Correlations
in this study ranged from 0.24-0.63 (Boucher, et24106). A study by Wei, et al.
(1999) in pregnant women also found for all nuttsenf interest that correlations
between FFQ and the mean of one, two, or threeoB4 ecalls were higher than
correlations found in the present study (range.861). The reasons for the
higher correlations found in this study likely wehee to the fact that the
reference method, 24 hour recall, was repeatecttiwicthe most part. Also,
Boucher, et al. (2006) utilized the Block FFQ whilki, et al. (1999) used the

Harvard Service FFQ adapted for use in low inconegpant women which only
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inquires about food intake for the past 4 week#feiznt FFQ’s are likely to
have different levels of validity.

Validation studies often report correlations (Gagteal., 2001), however,
the issue with this type of analysis is that biasgdtionships may still be strongly
correlated (Bland & Altman, 1986). For exampl&RQ may be found to
overestimate calcium intake compared to a 24 hecalk. However, if the
overestimation is consistent across participahtsyelationship would be strong
(as measured by correlation) but agreement bettestswould be weak.

In order to measure agreement between tools, BMinaan plots were
utilized. Bias appeared relatively low as the méidierences in nutrient intake
were close to zero and were not consistently pasdr negative. Variability
increased as intake increased for alcohol, vitéBapncalcium, and vitamin D.
For alcohol, variability increased once intake wesater than approximately one
alcoholic drink/day (approximately 14g of alcohelr341mL bottle of beer or
150mL glass of wine) (Health Canada, 2007b). Kamin By, calcium, and
vitamin D, variability was increased at intake lisvieeyond the EAR (IOM, 2010;
IOM 1998).

The limits of agreement for all nutrients assedsethese plots were very
wide. For example, from this analysis it wouldeg@ected for one tool to vary
by 3899 of carbohydrate compared to another tdbis would be the dietary
equivalent of approximately 26 slices of bread (agjmately 159 of

carbohydrate per slice) (Health Canada, 2007b)a Aesult there was found to be
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an unacceptable level of agreement between toolIfoutrients assessed. In
their study of pregnant women, Mouratidou, et 2006) utilized Bland-Altman
plots and also found increased variability in agreet between diet assessment
tools as nutrient intake increased as well as Vifdis of agreement. The
similarity in assessment of agreement betweenrésept study and that of
Mouratidou, et al. (2006) appears to be due tgptbblem of comparing two
different diet assessment tools that were desifpresvo different purposes.
While one tool provides a more general a measuuswdl intake over time the
other provides a specific description of foods eatéhin a 24 hour time period.
It is expected that the two would not agree well this is demonstrated in the
present study as well as that of Mouratidou, e{24106).

Another way to assess comparability betweerstmaio determine the
similarity between tools in ranking individualsartertiles of low, medium, and
high intake. As mentioned above, a FFQ assesses digtary intake in a broad
way. Itis not expected that an FFQ would delwectise determinations of
energy and nutrient intake however, it should de &brank an individual's
intake into a category of low, medium or high ireglKCade, et al., 2001; Masson,
et al., 2003; Molag, et al., 2007; Willet, 1990)herefore, the ability of a tool to
classify intake into tertiles has also been usatklyiin the validation literature.
Masson, et al. (2003), state that for a tool teh@wn to reliably rank nutrient
intake compared to another, greater than 50% d¢icgaants should be correctly

classified in the same tertile and less than 10¢adiicipants misclassified by + 2
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tertiles. In addition, a kappa statistic of greaitan 0.4 is desirable (Masson, et
al., 2003). Vitamin Bwas the only nutrient where more than 50% of pigdints
were classified into the same tertile in the prestudy. Energy as well as all
nutrients had more than 10% of participants misdi@sl by + 2 tertiles. The
kappa statistic did not reach 0.4 for energy or @frtye nutrients. It was
determined that good agreement between tools wigzresent in terms of
ranking nutrient intake.

In comparison, Mouratidou, et al., ranked peopte guintiles of nutrient
intake and observed more than 50% of participdassified in the same quintile
except alcohol (48% classified in same quintiledenms of macronutrients and
key micronutrients (that were examined the prestrmty) (2006). The correct
classification may be high in this case becausé&H@ inquired about food intake
over the past 4 weeks as opposed to the past yreaddition George, et al. used
a FFQ in two groups of women (college studentslawdincome women) to
measure intake over the past 6 months (2004). rdbamation of food records and
24 hour recalls were used as reference methods¢&eet al., 2004). Intake
measured by FFQ and reference methods rankeduattilgs performed
similarly to the present study. In the group dfee women no nutrients had
more than 50% of participants ranked in the sanaetidgl while protein and iron
had more than 10% of participants grossly misdigss{George, et al., 2004).
Similar results were found in the low-income growjth alcohol being the only

nutrient of interest with more than 50% of partanps classified in the same
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quartile; however all nutrients had less than 1@%eaoticipants grossly
misclassified (George, et al., 2004).

It is well known that nutrient intake can vary wig day-to-day. Thus, a
single 24 hour recall is not an appropriate meastitssual dietary intake as it
will be affected not only by inter-individual vatian but also intra-individual
variation (Barr, 2006). In the sub-group that ctéetgd two 24 hour recalls, there
were no significant differences between mean irgafeenergy, macro or
micronutrients between the first and second 24 hecalls. In addition there
were fair correlations (> 0.3) between recall 1 aridr fibre, fat , saturated fat,
monounsaturated fat , alcohol , and vitamgeaB well as good correlations (>0.5)
for energy, carbohydrate, and polyunsaturatechtake. It appears as though
dietary intake was very similar between the firsdl @econd 24 hour recall.
However, because adjustment with the PC-SIDE progvas not an option,
nutrient intake determined from 24 hour recall doesrepresent usual dietary

intake in this group.

Overall, there were few significant differencesenms of mean dietary
intake between groups. However, correlation amalifastrated a poor to
moderate relationship between tools, assessmdiané-Altman plots showed
relatively poor agreement between tools, and gholitools to similarly classify
intake into tertiles was also poor. Thereforedsponse to the second research

guestion, based on the restrictions of the sammdetlze tools available, the FFQ
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does not provide a similar estimate of nutrierdketin comparison to 24 hour

recall.

b. Physical Activity
Two comparisonsbetween groupandbetween toolswere used in this study to
determine the efficacy of the Baecke physical a@gtjuestionnaire to measure

physical activity for the year prior to pregnancy.

i. Physical Activity Comparison Between Groupse@rant versus Non-
Pregnant)
First, pregnant and non-pregnant women complete®@#ecke physical activity
guestionnaire in order to answer the third resequestion:
Does the Baecke physical activity questionnaire pwide a similar
estimate of physical activity in the 12 months prioto pregnancy
compared to physical activity of non-pregnant womerior the past 12

months using the same tool?

The non-pregnant group had significantly higher maetivity levels for the sport
score, leisure time score, and the total activitys. Two potential reasons for
the significant differences are: 1) there were difé¢rences in usual activity level
between groups or 2) there may have been increapeding bias among the
pregnant women such that they perceived a highet & activity in the year
prior to pregnancy than there actually was. fiassible that real differences in

usual activity level existed between the pregnadtthe non-pregnant groups as
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self-reported pre-pregnancy body weight was sigaiftly higher than self-
reported current weight in non-pregnant women.sTiniturn lead to a

significantly higher pre-pregnancy BMI in the praghgroup.

Another study of Canadian pregnant women use8#aeke physical
activity questionnaire to assess activity in tharyarior to pregnancy
(Retnakaran, et al., 2009). The physical actisdgres were divided into quartiles
and were comparable to the activity scores fourr@gnant women in the
present study as seen in Table 5.1 (Retnakarah, @009). Mean scores from
non-pregnant women in the present study also fhiwithese quartiles except for
the Sport score, which was higher among non-preégmamen. This
demonstrates that the non-pregnant sample in #sept study may have been
more physically active than the general populatibas explaining the differences
between groups. It is not likely that pregnant warokanged their activity level
in preparation for pregnancy as activity levelsavewer in this group compared
to the non-pregnant group. If women were makighange prior to conception it
would be expected that activity would increasenireHort to improve health

(Donahue, et al., 2010).

In comparison to the non-pregnant group, thregissuthave reported
Baecke physical activity questionnaire values fam-pregnant women. Although
the three studies reported scores similar to timepregnant group in the present
study for work activity, the other two activity vables as well as the total activity

score were lower in each study (Ono, et al., 26W0fs, et al., 1995; Tehard, et al.,
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2005). However, Tehard, et al. (2005) examinedelrgomen while Ono, et al.
(2007) studied women with hip disorders; both &ely to be relatively
sedentary populations. Pols, et al. (1995) studesdthy active women aged 20-
70 years. The mean age was 48.8 years, approxy2&tegears older than the
mean age of the present non-pregnant group, wheghirave accounted for the
difference in activity level (Pols, et al., 2005Activity scores in these three
studies were similar to those in the pregnant grdts possible that the non-

pregnant group was highly active, more so thargéreral population.

Overall, a definitive statement cannot be madéerreason for the
difference between groups. However, the pregnantmreported similar levels
of physical activity prior to pregnancy as othen@adian pregnant women. In
addition, significant differences in BMI betweerogps suggest that the groups
may have had real differences in activity and thedke physical activity
guestionnaire accurately assessed these differefi¢tes in response to the third
research question, based on the participants tedrigr this study, the Baecke
physical activity questionnaire does not providgmailar estimate of activity for

the year prior to pregnancy as opposed to theyeastin non-pregnant women.
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Table 5.1: Comparison of the Baecke Physical Aclity Questionnaire Scores
from the Present Study (Pregnant Women) to Those Rerted by
Retnakaran, et al.

Pregnant First Quartile Fourth Quartile
women in (Retnakaran, et al., (Retnakaran, et al.,
Present Study 2009). 2009).
(Mean = SD) (Mean = SD) (Mean = SD)

Work Score 2.6 +£0.80 20+04 29+0.6

Sport Score 2.6 +0.87 1.6+0.4 3.0+£0.7

Leisure Time Score 2.7 + 0.59 25 +04 35+05

Total Score 7.8+1.65 6.2+0.6 9.4+0.7

Abbreviations: SD (standard deviation)

111



ii. Physical Activity Comparison Between ToolsNion-Pregnant Women
(Baecke physical activity questionnaire versus PXQP
The second comparison of physical activity assessbeween tools allowed for

the fourth research question to be examined:

Does the Baecke physical activity questionnaire puide a similar
estimate of physical activity of non-pregnant womeror the past 12
months in comparison to the Past Year Total PhysidaActivity

Questionnaire?

Correlations were greater than 0.5 for the compas®f work/occupation
activity, sport/recreational activity, and totatiaity. This indicates that there
was a strong relationship between activities asselsstween tools. The poor
correlation between tools that was found for lesime/household activity may
be due to more subjectivity in this category thamdthers and potentially more
variability over time. Pols, et al. (1995) fourht the leisure time activity score
had the lowest level of repeatability comparech® dther scores.

The correlations in this study were greater therse found by Pols, et al.
(1995) in validation of the Baecke physical acyivuestionnaire against four 3-
day activity diaries where correlation of totaliaity ranged from 0.42-0.44. In
the present study both assessments of physicaitgetiere by questionnaire.
Therefore, it is possible that if participants pd®d a biased answer on the first
guestionnaire they would also do so on the secdigre was a strong

relationship found between the Baecke physicaVigtuestionnaire and the
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PYTPAQ. However, as it was not possible to cré&aémd-Altman plots for these
variables thus the agreement between tools is wmknd-uture studies should
include an alternate type of physical activity asseent (such as an activity diary)
or an objective assessment tool like a pedometacaelerometer in order to
better assess relative validity.

As the PYTPAQ is relatively new, only a few stugdtbat have utilized it
and none have involved pregnant women. Howemrpregnant participants in
the present study had higher reported levels @figctvith this questionnaire
than were found in the validation of the PYTPAQr{g#pants age 35-64 years)
(Friedenriech, et al., 2006) and one study of peswpausal, sedentary women
(age 50-74 years) in Alberta Canada (Friedenriethl., 2010). The non-
pregnant participants were younger than particppanthese reference studies
which may have been why activity was higher in trisup. Nevertheless, this
adds to the evidence that non-pregnant particigarite present study were a
highly active group.

The ability of these two questionnaires to rarkividual’s physical
activity levels into tertiles was also assesselde Baecke physical activity
guestionnaire and the PYTPAQ were comparable imgdef classification of
participant activity levels into tertiles. Spoettreation activity and total activity
had more than 50% of participants categorizedtimcsame tertile and less than
10% misclassified by + 2 categories which is des{fMasson, et al., 2003).

Work/occupation activity was found to have closelé¢sired level of correct
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classification at 45% and was below the recommed@8d misclassification by
+2 tertiles. Leisure time/household activity did nespond as well as the other
physical activity variables. Although the leistiree/household activity variable
appears to be slightly less comparable than ther etlriables, the overall total
activity score performed very well which is an imamt result for the fourth
research question. In validation of the Baeckespay activity questionnaire
against four 3-day activity diaries percent agregmes 40-44% while gross
misclassification was 11% (Pols, et al., 1995)is jpossible that the higher
percent agreement seen in the present study suli of correlated errors with the
guestionnaires. A more objective measure of playsictivity in comparison to

the Baecke appears to have lower agreement.

Overall, in response to the fourth research qoestiappeared that the
Baecke physical activity questionnaire and the PXQmrovide similar estimates

of physical activity in non-pregnant women over past year.

A summary of the findings to the four primary rasad questions is

presented in Figure 5.1.
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Figure 5.1: Summary of Findings

Pregnant

Non-pregnant

Rod

FFQ
(n=100

24 HR
(n = 100)

Baecke
(n=100

PYTPAQ
(n=42

C] Comparison Between Groups (Pregnant versus Negriant).

[:] Comparison Between Tools (Non-pregnant women)only

Abbreviations: FFQ (Food Frequency Questionnaé)HR (24 hour recall),
Baecke (Baecke Physical Activity Questionnaire) TPAQ (Past Year Total
Physical Activity Questionnaire)
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C. Secondary Research Questions
In addition to the four key research questions, $&condary research

guestions were asked in this study. They were:

i. Was the FFQ acceptable to participants?

ii. How much time was required for participants to ctetgthe FFQ?

In total, 97% of pregnant participants and 99%arf-pregnant
participants responded “yes” that the FFQ was d@abdpwhen asked a yes/no
guestion. Thus it was determined that the FFQagageptable to participants. In
terms of time required to complete the FFQ, it tpodgnant participants
approximately 77 minutes to complete the FFQ andpregnant participants
approximately 80 minutes to complete the FFQ aeddhimes were not
significantly different. In addition, participamsost commonly used 1, 2 or 3
sittings to complete the FFQ and number of sittialge was not significantly
different between groups. This may indicate thre group did not struggle with
answering the questionnaires more than the otli@ne group found the

guestionnaire more difficult, longer times and msiténgs would be likely.

2. Strengths and Limitations

One strength of this study was that recruitmerg eanducted over the
period of about 18 months. At the group levek thibuld have dampened the

seasonal effect on 24 hour recall versus the FFi@hndovers the year.
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Anecdotally, it was noted that 24 hour recalls wadfected by season. Seasonal
vegetables and fruit and foods associated withdbags are two examples of
differences in foods reported in 24 hour recaltstighout the year. Although we
did not control statistically for day of the wediat the 24 hour recall took place,
the distribution was fairly representative of aitgbwork week. Friday was the
most common day with 25 recalls (25%) occurringtaat day. This occurred
because recruitment was most successful on Satiedapmmunity locations.

In terms of the FFQ, every effort was made to tgtlze food list to
include new fortified foods that have been addetthécfood supply as well as a
variety of ethnic foods. However, one of the wesdges of FFQs in general is
that they continually need updating to reflect aesin the food supply as well
as changes in demographics of the population efest.

Another strength of this study was that the PYTR&&3 specifically
designed for people living in Alberta and allows meeasurement of changes in
activity across seasons. Additionally, it was dated for activity recall for the
past 12 months which was the time frame of intefie@sthe Baecke physical
activity questionnaire.

Additionally, all data entry was completed in atgynatic and thorough
way. All entries were either double entered (FIFQ Baecke physical activity
guestionnaire) or double checked (24 hour recalRYiTPAQ) by a second
researcher depending on the type of data. Thogsvall for great confidence in the

data presented.
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Finally, in assessing the comparability betweetstanore than one
statistical analysis was applied. As more asseastswere completed, a clearer
picture of the comparability of tools resulted. &#as, simply relying on one
statistical analysis may have led to a misleadmgctusion. As a result, there is
high confidence that the proposed research quesivene thoroughly considered.

There are also some limitations to this studye fitst is that neither of
the diet assessment tools is considered a goldatdn There are known
limitations to each tool, and their purposes ireassg dietary intake are quite
different. Therefore comparing one against thewothinherently problematic. A
FFQ was chosen for the APrON study because it habést tool to assess the
research question of nutrient intake prior to peemry. One of the limitations of
the APrON study is that women are recruited ontgrgfregnancy is confirmed.
This only allows for retrospective assessment efedly intake for the year prior
to pregnancy and the FFQ is the only commonly ukeidassessment tool that
assesses usual intake retrospectively. TypicBFQs are used at the
epidemiological level with thousands of particigan® his study included only
100 participants in each group. It is likely teatme of the disagreement between
tools was a result of the small sample size. HawnelOO0 participants is a
recommended number for validations studies (Willé80). The 24 hour recall
was chosen as the reference method in order ta lparécipant burden and
because it was the other diet assessment methogl &@iployed in the APrON

study therefore it was a way of keeping methodologysistent. In the space of
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more time and more resources, repeated 24 houltsretay have improved the
comparability between tools as the more 24 houwliethat are completed, the
closer the estimate of nutrient intake gets to uistiake (Cade, et al., 2001).
Additionally, with a larger sample of repeated 2uihrecalls it would have been
possible to assess intra-individual variation itrieat intake in order to estimate
usual intake.

Similarly, neither of the physical activity asseent measures is
recognized as a gold standard. Each of these wasdsleveloped separately to
assess physical activity in different ways. Astsuwomparing these tools in the
assessment of relative validity has its limitatiotisis interesting that they appear
to measure physical activity in the past year sirhjilin non-pregnant women.
However, this similarity does not necessarily mesat they are interchangeable.

In addition, there were significant differenceshe demographic
characteristics of the two groups. This may haygneented the differences
observed when comparing the same tool between grolepr example, the
significantly lower weight status of non-pregnammen compared to pregnant
women may indicate differences in food intake ahgsgral activity patterns
between groups. There were also significant diffees in marital status, parity,
employment status, household income and BMI cliassibn. The difference
found in marital status was not surprising as likisly that pregnant women
would be in a married or common-law relationshipleZmany of the non-

pregnant participants were single. This may aeelcontributed to the
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differences in parity seen between groups. Onsore#or the differences in
employment status and household income was thay ofahe non-pregnant
women were students recruited from the Univerditlberta community. Also,
more pregnant women had a partner who was liksly ebntributing to
household income. If a diet assessment or phyadatality assessment tool is
consistent and valid, when it is applied to twdet#nt groups it should measure
the actual difference between groups.

These differences in demographics were likelysalteof recruitment
strategies and the apparent ease with which prégvanen participated and the
difficulty in recruiting non-pregnant participantt.is likely that motivation to
participate also differed between groups. Pregnamien may have been
motivated by their pregnancy, a desire to makethgahoices for their growing
child and to contribute to knowledge of healthyafetevelopment. Non-pregnant
women would not have the same motivating factévs.a result it is possible that
the non-pregnant participants reflected more otypéecal characteristics of self-
selected research participants and were more gilysactive, and regularly ate
what they considered to be nutritious foods thangineral population.

Finally, supplement intake was not measured uia@4 hour recall
methodology. As a result, nutrient intake was ssse only from food, not food

and supplements.

120



3. Conclusion

Over the course of this study, we have confirnieddifference between
the two diet assessment tools more than we haessess$ their comparability.
The FFQ provides a general look at usual dietagkimfrom a finite list of foods
which is then calculated to one day’s intake. Thén@ur recall is a rigorous look
at specific foods consumed on one specific days dkpected that there would be
differences between tools, and these differences haen confirmed.

There are times when FFQs are the appropriateetioi diet assessment.
For example, a FFQ may more accurately measurentgmwith sporadic intake
as opposed to daily intake. In this case a 24 hexall may miss intake of these
nutrients. For example, long-chain omega-3 fatig antake may be best
measured by FFQ as foods containing high levelsng-chain omega-3 fatty

acids (i.e. fatty fish) are typically not eatenadaily basis (Innis & Elias, 2003).

This is the first time to the researcher’s knowledhat the relative
validity of pre-pregnancy dietary assessment has bempleted. That
comparison showed similar dietary intake betweengsegnancy and non-
pregnancy. In future research, it would be helpfltnow whether the pregnancy
was planned or not as there may have been diffesendietary intake between

those women who were planning their pregnancy bhoset who were not.

With the data collected in the current studys ihot possible to state that
the FFQ is relatively valid. However, there isoailssufficient evidence to state

the the FFQ is invalid. At the group mean levstjreates of micronutrients were
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significantly different. Therefore, with the datallected, considering the
limitations of the tools and the populations retadj the FFQ can only be
recommended for assessment of group mean macremiutitake at this time. At
the individual level, estimates of macro and micitoient intake were not
acceptable. Future research should include meltplys of dietary intake using
the reference tool for comparison against the FFQder to generate stronger

conclusions regarding the relative validity of #€Q.

The FFQ is currently being used in the AlbertagReency Outcomes and
Nutrition (APrON) cohort study and has been congaldiy approximately 1600
pregnant women up to this point. Although thetrefeship between the FFQ and
24 hour recall was not strong in this assessmerdlafive validity it still has a
role in the larger study. The sample size in tiRe@N study will be very large
and it is expected that some of the variabilityntake measured by the FFQ will
normalize due to sample size. However, it is essahat data from this
guestionnaire be interpreted and utilized with imauespecially in terms of group
micronutrient intake and individual intake of maautrients as well as

micronutrients.

Alternatively, we have confirmed similarities betwn physical activity
assessment tools. At the individual level the Ragqihysical activity
guestionnaire appears to estimate activity sinyilarlthe PYTPAQ. We are
unsure whether the differences between groups ekexdo real differences in

activity level or differences in perception of tipgestions based on state of
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pregnancy or non-pregnancy. However, we have denée in the data due to the
fact that pregnant women in our study reportedvagtievels similarly to another
Canadian study looking at pre-pregnancy activiipgishe same tool. In future
research it would be helpful to match the pregaadt non-pregnant women for
demographic variables including age and BMI in otdeavoid problems in

interpretation of data when groups are different.

It is likely that using the Baecke physical adinjuestionnaire to
retrospectively assess physical activity in ther yger to pregnancy is a
worthwhile tool which may provide interesting dé&tecontinue to inform that
base of knowledge surrounding the importance ofppegnancy physical activity.
The Baecke physical activity questionnaire is alswently being used in the
APrON cohort study and has been completed by appeigly 1600 pregnant
women up to this point. However, as with resuftthe FFQ, data on pre-
pregnancy activity assessed by the Baecke physitizity questionnaire should

be interpreted carefully and used with caution.
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Appendix A: Ethics Approval

September 30, 2008

Dr. Rhonda Bell
Alberta Institute Human Nutrition File# B-140908

4126 HRIF — East

Re: Validation of a Food Frequency Physical Actity Questionnaire
Dear Dr. Bell:

Thank you for your email correspondence dated Sepge 17", 2008, which
addressed the requested revisions to the abovaeemedtstudy. These changes
have been reviewed and approved on behalf of tse&eh Ethics Board. Your
approval letter is enclosed.

In order to comply with the Health Information Aatcopy of the approval form
is being sent to the Office of the Information d&rizacy Commissioner.

Next year, a few weeks prior to the expiration ofiyapproval, a Progress Report
will be sent to you for completion. If there haween no major changes in the
protocol, your approval will be renewed for anotiiear. All protocols may be
subject to re-evaluation after three years.

For studies where investigators must obtain infalm@nsent, signed copies of
the consent form must be retained, and be avaitablequest. They should be
kept for the duration of the project and for a minim of seven years following its
completion.

Approval by the Health Research Ethics Board do¢€ncompass authorization
to access the patients, staff or resources of &ldpéalth or other local health
care institutions for the purposes of researchquigies regarding Capital Health
administrative approval, and operational approwakfeas impacted by research,
should be directed to the Capital Health Regioreddarch Administration office,
#1800 College Plaza, phone 407-6041.

Sincerely,
Charmaine N. Kabatoff
Senior Administrator

Health Research Ethics Board (Panel B)
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1. Original Information Letter
Information Sheet

Title of Project

Validation of a Food Frequency and Physical Activig Questionnaire
(Part of theAlberta Pregnancy Outcomes and NutritigkPRON) study)

Principle Investigators

Dr. Rhonda Bell 780-492-7742 rhonda.bell@ualberta.ca

Dr. Linda McCargar 780-492-9287 linda.mccargar@ualberta.ca
Dr. Donna Manca 780-492-8592 dmanca@ualberta.ca

Dr. Catherine Field 780-492-2597 catherine.field@ualberta.ca
Purpose

This purpose of this study is to determine what gatiand drink. We also want to find
out how physically active you are.

We are testing some new questionnaires that witlsuee what you eat and drink and
how active you are. We want to use them in a lasaely calledAlberta Pregnancy
Outcomes and NutritioPAPRON) study. This larger study is about whagpiant

women eat and drink, their mental health duringypamcy, and the mental and physical
development of their children. The questions Haeen asked in studies with non-
pregnant women, and comparing the responses af@négnd non-pregnant women will
help us in planning our research.

Background
What women eat and drink may affect their healith@ren the health of their children.

We need to find questionnaires that will help uasuee what women are eating and how
active they are while they are pregnant.

Procedure

If you agree to participate, you will be asked mewser a Food Frequency Questionnaire
(FFQ), and a questionnaire about how physicallivagtou are. If you are not currently
pregnant, you will also be asked to tell us what ste during the last 24 hours. The FFQ
will take approximately one hour to complete arg physical activity questionnaire will
take about ten minutes to complete. There aresals® questions about your age,
ethnicity, how many children you currently have atlder general information.

You will be asked questions about what you eatdximk during the year and how often
you eat these foods and drinks. You will also Beedsabout how much of the food or
drink you usually eat (or drink). We will then agbu how long you took to finish the
guestionnaire and whether you had any trouble staleding the questions.
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The physical activity questionnaire asks abouttspgu do and what physical work you
do in a paid job and at home.

You can take these questionnaires home to fileogt return them to us in the mail, or
you can fill them out and return them to us in parat our study site.

If you are not currently pregnant one of our steéff ask you to remember everything
that you ate and drank yesterday. This is call2d hour dietary recall. You can either
do this now or we can make an appointment for godiat this either on the telephone or
in person at a later date and time that is conmeiioe you. The 24 hour dietary recall
may take up to 45 minutes.

Confidentiality
If you are part of this study you will be assigreestudy number and we will use that

number on all your questionnaires. Your name mall appear on any of the
guestionnaires. Data from this study will be sumineal, meaning we are interested in
studying groups versus specific individuals. W# keep a list of the study numbers and
names in locked filing cabinets along with the data. Only the study team will have
access to your name. The results from this studybmeaused for scientific publications
and presentations.

Benefits

If you like, after the study is finished, we wiltrsd you an assessment of your diet,
according to Canada’s Food Guide. You will helpnake sure that the questionnaires
we use in the larger study are right for womemliyvin Alberta. This may benefit child
and women’s health in our community, and help \Wigalth planning.

Risks
There are no known risks or inconveniences to@petiing in this research other than the
time you need to take to complete the questiongaire

Voluntary Participation

Whether you decide to participate in this studgriirely voluntary. If you don’'t want to
participate your health care, nor your child’'s tieabre, will not be jeopardized in any
way. You have the right to quit participatingtls study at any time. Your decision to
complete and return the questionnaires will berprted as you consent to participate.

If you want more information, or have any questiahsut this study, please contact any
of the principal investigators on the list aboVeyou have any concerns about the way
this study is being run or about your rights assearch participant, please call the Health
Research Ethics Office at the University of Albeet780-492-0302.
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2. Information Letter with Addition of Past Yeaofal Physical Activity
Questionnaire
Information Sheet

Title of Project
Validation of a Food Frequency and Physical Activig Questionnaire

(Part of theAlberta Pregnancy Outcomes and NutritigkPRON) study)

Principle Investigators

Dr. Rhonda Bell 780-492-7742 rhonda.bell@ualberta.ca

Dr. Linda McCargar 780-492-9287 linda.mccargar@ualberta.ca
Dr. Donna Manca 780-492-8592 dmanca@ualberta.ca

Dr. Catherine Field 780-492-2597 catherine.field@ualberta.ca
Purpose

This purpose of this study is to determine what gatiand drink. We also want to find
out how physically active you are.

We are testing some new questionnaires that willsmes what you eat and drink and
how active you are. We want to use them in a lasgely calledAlberta Pregnancy
Outcomes and NutritioPAPRON) study. This larger study is about whagpiamnt

women eat and drink, their mental health duringypamcy, and the mental and physical
development of their children. The questions Haeen asked in studies with non-
pregnant women, and comparing the responses ofi@négnd non-pregnant women will
help us in planning our research.

Background
What women eat and drink may affect their healith@ren the health of their children.

We need to find questionnaires that will help ussuee what women are eating and how
active they are while they are pregnant.

Procedure

If you agree to participate, you will be asked mewaer a Food Frequency Questionnaire
(FFQ), and two questionnaires about how physicaitive you are. If you are not
currently pregnant, you will also be asked totslwhat you ate during the last 24 hours.
The FFQ will take approximately one to two hourgdonplete and the physical activity
guestionnaires may take one hour to complete. Tdreralso some questions about your
age, ethnicity, how many children you currently édiand other general information.

You will be asked questions about what you eatdximk during the year and how often
you eat these foods and drinks. You will also Beedsabout how much of the food or
drink you usually eat (or drink). We will then agbu how long you took to finish the
guestionnaire and whether you had any trouble staleding the questions.
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There are two physical activity questionnaires #&kt about sports you do and what
physical work you do in a paid job and at homeger€hare two because we plan to
compare the results of both questionnaires.

You can take these questionnaires home to fileogt return them to us in the mail, or
you can fill them out and return them to us in parat our study site.

If you are not currently pregnant one of our staff ask you to remember everything
that you ate and drank yesterday. This is call2d hour dietary recall. You can either
do this now or we can make an appointment for godiat this either on the telephone or
in person at a later date and time that is conmeiide you. The 24 hour dietary recall
may take up to 45 minutes.

Confidentiality
If you are part of this study you will be assigreestudy number and we will use that

number on all your questionnaires. Your name moll appear on any of the
guestionnaires. Data from this study will be sumneal, meaning we are interested in
studying groups versus specific individuals. W# keep a list of the study numbers and
names in locked filing cabinets along with the data. Only the study team will have
access to your name. The results from this studybeaused for scientific publications
and presentations.

Benefits

If you like, after the study is finished, we wiltrsd you an assessment of your diet,
according to Canada’s Food Guide. You will helpnake sure that the questionnaires
we use in the larger study are right for womemiivin Alberta. This may benefit child
and women'’s health in our community, and help \Wighalth planning.

Risks
There are no known risks or inconveniences to@petiing in this research other than the
time you need to take to complete the questionsaire

Voluntary Participation

Whether you decide to participate in this studgriirely voluntary. If you don’'t want to
participate your health care, nor your child’'s tleahre, will not be jeopardized in any
way. You have the right to quit participatingtls study at any time. Your decision to
complete and return the questionnaires will berprted as you consent to participate.

If you want more information, or have any questiahsut this study, please contact any
of the principal investigators on the list aboVeyou have any concerns about the way
this study is being run or about your rights assearch participant, please call the Health
Research Ethics Office at the University of Albeet780-492-0302.
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3. Information Letter with Addition of Second 24 ttdRecall

Information Sheet

Title of Project
Validation of a Food Frequency and Physical Activig Questionnaire
(Part of theAlberta Pregnancy Outcomes and NutritidkPRON) study)

Principle Investigators

Dr. Rhonda Bell 780-492-7742 rhonda.bell@ualberta.ca

Dr. Linda McCargar 780-492-9287 linda.mccargar@ualberta.ca
Dr. Donna Manca 780-492-8592 dmanca@ualberta.ca

Dr. Catherine Field 780-492-2597 catherine.field@ualberta.ca
Purpose

This purpose of this study is to determine what gatiand drink. We also want to find
out how physically active you are.

We are testing some new questionnaires that willsmes what you eat and drink and
how active you are. We want to use them in a lasaely calledAlberta Pregnancy
Outcomes and NutritioPAPRON) study. This larger study is about whagpiant

women eat and drink, their mental health duringypamcy, and the mental and physical
development of their children. The questions Haeen asked in studies with non-
pregnant women, and comparing the responses ofi@négnd non-pregnant women will
help us in planning our research.

Background
What women eat and drink may affect their healtth@ven the health of their children.

We need to find questionnaires that will help ussuee what women are eating and how
active they are while they are pregnant.

Procedure

If you agree to participate, you will be askedmewaer a Food Frequency Questionnaire
(FFQ), and two questionnaires about how physicaitive you are. If you are not
currently pregnant, you will also be asked totsllon two different days, what you ate
during the last 24 hours. The FFQ will take apprmtely one to two hours to complete
and the physical activity questionnaires may take lwour to complete. There are also
some questions about your age, ethnicity, how neaiigiren you currently have and
other general information.

You will be asked questions about what you eatdximk during the year and how often
you eat these foods and drinks. You will also bedsabout how much of the food or
drink you usually eat (or drink). We will then agbu how long you took to finish the
guestionnaire and whether you had any trouble staleding the questions.

There are two physical activity questionnaires #&kt about sports you do and what
physical work you do in a paid job and at homeer€hare two because we plan to
compare the results of both questionnaires.
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You can take these questionnaires home to fileoat return them to us in the mail, or
you can fill them out and return them to us in parat our study site.

If you are not currently pregnant one of our steéff ask you to remember everything
that you ate and drank yesterday. This is call2d hour dietary recall. You can either
do this now or we can make an appointment for godiat this either on the telephone or
in person at a later date and time that is conwefidg you. The 24 hour dietary recall
may take up to 45 minutes. A second 24 hour dietrall will be completed in 2-3
weeks. Again, we can make an appointment to doothithe telephone or in person.

Confidentiality
If you are part of this study you will be assigreestudy number and we will use that

number on all your questionnaires. Your name moll appear on any of the
guestionnaires. Data from this study will be sumineal, meaning we are interested in
studying groups versus specific individuals. W# keep a list of the study numbers and
names in locked filing cabinets along with the data. Only the study team will have
access to your name. The results from this studybmaused for scientific publications
and presentations.

Benefits

If you like, after the study is finished, we wiltrsd you an assessment of your diet,
according to Canada’s Food Guide. You will helpnake sure that the questionnaires
we use in the larger study are right for womemiivin Alberta. This may benefit child
and women’s health in our community, and help \Wigalth planning.

Risks
There are no known risks or inconveniences to@petiing in this research other than the
time you need to take to complete the questionsaire

Voluntary Participation

Whether you decide to participate in this studgrisirely voluntary. If you don’t want to
participate your health care, nor your child’'s tieabre, will not be jeopardized in any
way. You have the right to quit participatingls study at any time. Your decision to
complete and return the questionnaires will berprted as you consent to participate.

If you want more information, or have any questiahsut this study, please contact any
of the principal investigators on the list aboVeyou have any concerns about the way
this study is being run or about your rights assearch participant, please call the Health
Research Ethics Office at the University of Albeeti780-492-0302.
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Appendix C: Consent Form

5 UNIVERSITY OF Department of Agricultural, Food and Nutritional Science

L E RT Faculty of Agricultural, Life and Environmental Sciences

410 Agriculture/Forestry Centre www.afns.ualberta.ca Tel: 780.492.3239
Edmonton, Alberta, Canada T6G 2P5 afns-chair@ualberta.ca Fax: 780.492.4265

Consent Form

Part 1 (to be completed by the Principal Investigator):

Title of Project: Validation of a Food Frequency Questionnaire and Physical Activity
Questionnaire

(Part of the Alberta Pregnancy Outcomes and Nutrition (APRON) Study)

Principal Investigator(s): Rhonda Bell Phone Number(s):780-492-7742
Co-Investigator(s): Phone Number(s):
Linda McCargar 780-492-9287
Donna Manca 780-492-8592
Catherine Field 780-492-2597
Part 2 (to be completed by the research subject):
Yes No
Do you understand that you have been asked to be in a research study? O O
Have you read and received a copy of the attached Information Sheet? O O
Do you understand the benefits and risks involved in taking part in this research study? o O
Have you had an opportunity to ask questions and discuss this study? O O
Do you understand that you are free to withdraw from the study at any time, O O

without having to give a reason and without affecting your future medical care?

Has the 1ssue of confidentiality been explained to you? O O
Do you understand who will have access to your records? O O
Do you want the investigator(s) to inform your family doctor that you are O O

participating in this research study? If so, give his/her name

Who explained this study to you?

I agree to take part in this study: YES O NO O

Signature of Research Subject

(Printed Name)

Date: Signature of Witness

I believe that the person signing this form understands what is involved in the study and voluntarily
agrees to participate.

Signature of Investigator or Designee Date

THE INFORMATION SHEET MUST BE ATTACHED TO THIS CONSENT FORM AND
A COPY GIVEN TO THE RESEARCH SUBJECT
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Appendix D — Adapted Version of Baecke Physical Astity Questionnaire

We would like you to recall the22 MONTHS before you knew you were pregnant.
Please answer the following questions accordinghat youusually did during this
time. Some of the questions ask about your ocaupator some people this will be

your job, for oth

ers this could be attending schaval studying or household activities.

Consider your main daily activities to be your guation.

1. BEFORE you knew you were pregnantwhat was your main occupation?

2. Based on the definitions below, how would yate ryour occupation in terms of

physical activity

1 3

Almost all occupations will contain all three raginof physical activity once in a while.
However, please choose the rating that fits yogupation mosbf the time.

1 (light)

desk work, driving, teaching, studying, housewaitkpther occupations with
university education

3 (moderate)

Occupations requiring moderate effort and conslierase of arms, legs
occasional total body movements including cleasieiyices, waiting tables of
institutional dishwashing, carpentry, plumbing,céfieal work, dry wall,
farming, assembly line work (tasks requiring movatrad the entire body, arm
or legs with moderate effort), mail carriers, patieare (bathing, dressing,
moving patients, physical therapy).

5 (vigorous

Occupations requiring strenuous effort and extentital body movemel
including sports, teaching an aerobics or physicéVity class requiring active
and strenuous participation, fire fighting, maseigavy construction work,
manually shoveling or digging ditches, most fonesiork, moving items

n

professionally.

BEFORE | knew | was pregnant...

3. Atwork | sat

Never

4. Atwork | stood...

Never

5. At work | wal

Never

Seldom Sometimes enOft Always

Seldom Sometimes enOft Always
ked...

Seldom Sometimes enOft Always
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6. At work | lifted heavy loads...

Never Seldom Sometimes enOft Very Often

7. After work | was tired...

Never Seldom Sometimes enOft Very Often

8. At work | would sweat...

Never Seldom Sometimes enOft Very Often

9. In comparison with others my own age | thinkwork was physically...

Much lighter Lighter as heavy
Heavier Much heavier
10. Did you play sport? Yes No
If yes: -which sport did you play most fueqtly?

-how many hours a week?

-how many months a year?

If you played a second sport--which sport is it?

<1 1-2 2-3 3-4

<1 1-3 4-6 7-9

-how many hours a week?
<1 1-2 2-3 4 3-
-how many months a year?

<1 1-3 4-6 7-9

>4

>9

>4

>9

11. In comparison with others my own age | thinkwhysical activity during leisure

time was...
Much less Less The same
More Much more

12. During leisure time | would sweat...

Never Seldom Sometimes enOft Very often

13. During leisure time | played sport...

Never Seldom Sometimes enOft Very often

14. During leisure time | watched television...

Never Seldom Sometimes enOft Very often
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15. During leisure time | walked...
Never Seldom Sometimes enOft Very often

16. During leisure time | cycled...
Never Seldom Sometimes enOft Very often

17. How many minutes per day did you walk andjamleto and from work, school and

shopping?
<5 5-15 15-30 30-45 >45

18. During leisure time | did do-it-yourself agtigs...
Never Seldom Sometimes enOft Very often

19. During leisure time | worked in the garden...
Never Seldom Sometimes enOft Very often

20. How many hours per day did you sleep on awstag
<5 6 7 8 >9
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Appendix E — Kolmogorov-Smironov Tests for Normaliy

Table E.1: Kolmogorov-Smirnov Test for Normality in NutrieData from
Comparison of FFQ versus 24 Hour Recall in Non-Raeg Participants (n=101)

Nutrient FFQ 24HR

K-S Z score p value K-S Z score p value
Energy (kcal) 0.574 0.897 0.793 0.556
Carbohydrate (g) 0.778 0.580 0.993 0.277
Fibre (g) 0.948 0.331 0.497 0.966
Protein (Q) 0.758 0.614 1.033 0.236
Fat (g) 1.273 0.078 0.837 0.486
Saturated Fat (g) 1.225 0.099 1.023 0.246
MUFA (g) 1.256 0.085 1.168 0.131
PUFA (g) 1.063 0.208 1.327 0.059
ALA (9) 1.258 0.084 1.443 0.031*
EPA/DHA (g) 2.190 <0.001** 3.930 <0.001**
Trans Fat (g) 1.103 0.175 2.528 0.000**
Cholesterol (mg) 1.145 0.145 1.179 0.124
Alcohol (g) 2.240 <0.001** 4.090 <0.001**
Folate (1Q) 0.647 0.797 1.192 0.117
Vitamin Bs (Mmg) 0.526 0.944 0.803 0.539
Vitamin By, (1Q) 1.197 0.114 1.570 0.014*
Calcium (mg) 1.180 0.123 1.205 0.110
Vitamin D (pQ) 1.501 0.022* 1.284 0.074
Iron (mg) 0.820 0.512 1.046 0.224

*Significant at p<0.05 level; **Significant at p<@L level.
Abbreviations: K-S (Kolmogorov-Smirnov Test), FFRobd Frequency
Questionnaire), 24HR (24 hour recall), kcal (kilecges), g (grams), mg

(milligrams), pg (micrograms), MUFA (monounsatuchtat), PUFA

(polyunsaturated fat), ALA (alpha-linolenic aci®RA/DHA (Eicosapentaenoic

acid/Docosahexaenoic acid)
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Table E.2: Kolmogorov-Smirnov Test for Normality in NutrieData from
Comparison of 24 Hour Recall 1 versus 24 Hour Récal Non-Pregnant
Participants (n=20)

Nutrient 24HR 1 24HR 2
K-S Z score p value K-S Z score p value

Energy (kcal) 0.561 0.911 0.699 0.712
Carbohydrate (g) 0.593 0.874 0.513 0.955
Fibre (g) 0.779 0.579 0.784 0.570
Protein (g) 0.666 0.767 0.554 0.919
Fat (g) 0.841 0.479 0.709 0.696
Saturated Fat (g) 0.741 0.642 0.923 0.362
MUFA (g) 0.678 0.747 0.603 0.861
PUFA (9) 0.953 0.324 0.815 0.520
ALA () 0.680 0.744 0.952 0.325
EPA/DHA (g) 2.059 <0.001** 1.973 0.001**
Trans Fat (g) 0.971 0.302 1.316 0.063
Cholesterol (mg) 0.884 0.415 0.626 0.829
Alcohol (g) 1.517 0.020* 1.720 0.005**
Folate (ng) 0.738 0.648 0.670 0.760
Vitamin Bs (mg) 0.660 0.776 0.547 0.925
Vitamin Bi2 (1Q) 0.943 0.337 0.686 0.734
Calcium (mg) 0.723 0.672 0.721 0.675
Vitamin D (uQ) 0.672 0.756 0.934 0.348
Iron (mQ) 0.695 0.720 0.412 0.996

*Significant at p<0.05 level; **Significant at p<@L level.

Abbreviations: K-S (Kolmogorov-Smirnov Test), 24HE4 hour recall), kcal
(kilocalories), g (grams), mg (milligrams), ug (mgrams), MUFA
(monounsaturated fat), PUFA (polyunsaturated fsth (alpha-linolenic acid),
EPA/DHA (Eicosapentaenoic acid/Docosahexaenoic) acid
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Table E.3: Kolmogorov-Smirnov Test for Normality in Physicattivity Data
from Comparison of Baecke versus PYTPAQ in Non-Rasg Participants
(n=42)

Physical Activity Variable Tool K-S Z p value
score

Work Score Baecke 1.061 0.210
Sport Score Baecke 0.705 0.702
Leisure Time Score Baecke 0.630 0.822
Total Activity Score Baecke 0.674 0.755
Occupation MET hr/week PYTPAQ 1.189 0.118
Exercise MET hr/week PYTPAQ 1.230 0.097
Household MET hr/week PYTPAQ  0.900 0.392
Total Activity MET hr/week PYTPAQ 1.025 0.245

*Significant at p<0.05 level; **Significant at p<@L level.

Abbreviations: K-S (Kolmogorov-Smirnov Test), B&edBaecke Physical
Activity Questionnaire), PYTPAQ (Past Year TotalBical Activity
Questionnaire), MET (Metabolic Equivalents)

149



