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CHAPTER |

INTRODUCTION

The overall goal of this research is to examine the daily dietary infdkeastfeeding
mothers and determine the extent to which psychological and sociogcdaotors affect the
nutritional intake of breastfeeding mothers. Women who choose to breastfeaghased to
conflicting recommendations while breastfeeding, including recommend&t increase dietary
intake, but they're also recommended to lose weight after pregnandly, 4987). Breastfeeding
women are recommended to increase their daily energy intake by 5€ldiles per day (from
their usual intake before pregnancy (Khan, 2006). Breastfeeding women arascaged to
lose weight after pregnancy to maintain a healthy lifestyle (Wolk, 12@¢prding to the
Subcommittee of Nutrition during Lactation Report, weight loss should at@urate of 1.3 —
1.6 pounds (0.59 — 0.73 kg) per month, but breastfeeding women should not restrictetgi
intake to 1500 kilocalories (6276 kJ) or less per day (Nutrition Duringatiant 1997). This
report also states that women who do not lose weight or women who are gaighgafter the
first two months of lactation are recommended to decrease enerkgy lnytd 00 kilocalories
(418.4 kJ) per day, in addition to increasing physical activity. Dietagygy intake may also
affect protein intake, which is recommended to increase to 1.05 g/kg/dayg Bueiastfeeding
(“Dietary Guidance”, 2009). A moderate caloric restriction, around 1700akildes per day,
does not affect the mother’s breast milk content, but a caloric riestraftless than 1700

kilocalories per day can affect the content of the mother’s milk ivegat



(Qian, Chen, Lu, Wu, & Zhu, 2010). Without clear dietary recommendations,fbezisy
could become just another stressor in the lives of women.

Stress levels of breastfeeding women do not significantly differ whmpared with
women who do not breastfeed, but non-breastfeeding women have a higher prevalence of
negative moods (Groer, 2005). Socioeconomic status is an important fact@stida@ing
because research has shown women of a lower socioeconomic status havesadl@teke of
important micronutrients and macronutrients, which is related to aatsm amount of nutrients
in the mother’'s milk (Qian et al., 2010).

The hypothesis of this study is that dietary intake of breastfeeding woitheliffer
based on psychological and socioeconomic status. The specific aims of tharstudy

l. To describe the intake of breastfeeding women and compare it to the Dietary
Recommended Intake.
Il. Examine the effect of stress, age, income, and marital status, on the digteey of
calories, protein, calcium, zinc and iron.
a. Protein needs increase during breastfeeding, but may be impacted by lossg
recommendations
b. The maternal intake of zinc and iron are part of the larger study. Zinc is
important in the normal development and growth of the fetus and is a factor in
appropriate milk production during lactation (Fung, Ritchie, Woodhouse, Roehl,
& King, 1997). If the mother’s daily intake of iron is low, it will affebiet
concentration of iron in the mother’s milk, which could cause iron deficiency
anemia in the infant (Pisacane et al., 1995).

The design of the study is cross-sectional and observational. The dpeaifiocn of the
study is Oklahoma and it is being conducted in a rural community setting. arbere
approximately 100 women who predominately breastfeed their three monitiewitsi
participating in the study. The materials that are used in this stedlgeaDiet History
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Questionnaire (DHQ), Parent Stress Index-short form (PSI), and a demodomphidhe DHQ
is a food frequency questionnaire (FFQ) that was developed by the Rtsk Manitoring and
Methods Branch of the National Cancer Institute and consists of 124 questjarding the
dietary intake, portion sizes and dietary supplementation of the subjegketogithe
questionnaire (“Diet history questionnaire”, 2009). The PSI short f@guestionnaire that
contains 36 questions that relate to the mother’s stress, containingfferendisubscales,
Parental Distress (PD), Parent-Child Dysfunctional Interacticd®¥B; Difficult Child (DC), and
Defensive Responding (DR) (PSI Short Form, 2010). The demographic form i® usdber
data regarding the subject’s income, age, and marital status. THeo@kl&tate University

Institutional Review Board approved the study’s methods and procedures.

Summary

Nutrition during lactation is an area of nutrition that is comprigexbioflicting
recommendations. Breastfeeding women are recommended to increasedtwirintake, but
also are recommended to lose weight postpartum. Some studies have showotérate caloric
restriction does not affect breast milk, but if a mother drops heryeimgadce too much this can
cause a problem with breast milk production. Some factors that might impaottheting
recommendations for breastfeeding mothers include socioeconomic sthiiseas.
Socioeconomic status can affect the breastfeeding mother’s dietddg.irtlothers from a lower
socioeconomic status have been shown to consume lower amounts of importamtimets
and macronutrients, but this group of women also has access to programs like MWame
Children (WIC) and the Food Stamp Program. Stress in mothers that atécediag has been

shown to relate to the decrease in the duration of breastfeeding.



CHAPTER Il

LITERATURE REVIEW

The period during which a new mother breastfeeds can be a stressful timentaa’'svo
life. There are multiple dietary recommendations for breastfeedingen that could be affected
negatively by stress and socioeconomic status. Overall, thisuiteraview will discuss the
dietary recommendations, weight loss recommendations, and the diedégyohbreastfeeding
women, with a particular focus on protein, energy, iron, calcium and zinc .iffla&diterature
review will concentrate on whether stress and socioeconomic statcificafig age, income and

marital status, impact dietary intake during breastfeeding.

Section 1 - Dietary Recommendations for Breastfeeding Women

There are multiple dietary guidelines or recommendations thatatfeeding mother
can follow to promote a proper or adequate dietary intake. The two otbetitative sources are
the Dietary Reference Intakes (DRI) and the USDA Food Guide PyrarhglDRI are a set of
dietary recommendations that are suggested by the Institute of Mediwil consists of the
recommended daily intake of macronutrients, minerals, and vitatfietdry Guidance,” 2009).
The DRI consists of Estimated Average Requirements (EAR), the Rexafech Dietary
Allowance (RDA), Adequate Intake (Al), and Tolerable Upper Limit (ULARESs based on the
dietary intake that is expected to satisfy the needs of 50% sthple or age group, whereas the
RDA is the daily intake of a nutrient that is recommended to meet tds n€87 — 98% of the
sample or population group. Al is used when no RDA has been set for a spediictraurtd is
set to be adequate for the demographic sample. UL is set so the kaawsenhat the maximum

amount of any specific nutrient is before there is an occurrence of aniveeside effects



(“Dietary Guidance,” 2009). The Food Guide Pyramid is provided by the UniagesSt
Department of Agriculture (USDA) and recommends the consumption ofedyvaf groups,
including grains, milk, fruits, vegetables, and meat/beans. The Food GuideidPyra
recommendations are based on the person’s specific age, weight and pluyisiitgl and also
takes into account the specific samples, including pregnant orfeesisg women
(“mypramid.gov,” 2010). However, the Food Guide Pyramid does not provide a deliailéar
breastfeeding mothers. This study will be focused on the DietarydRetemtakes when
examining standards for dietary intake of this specific sarbpézstfeeding women.

The specific dietary factors of interest in this study ardwraldron, zinc, protein and
energy intake. During lactation, protein needs increase (“Dietary Geid&@@99) and energy
intake recommendations are conflicting for breastfeeding women (Wolk, 198@)sz factor
in the appropriate production of breast milk (Fung et al., 1997) and iror iistakuld affect the
concentration of iron in the mother’s breast milk (Pisacane et al., 19@8yding to the DRI, the

proper amount of these nutrients for breastfeeding women include:

Nutrient RDA for Breastfeeding women 19 — 50 years
Protein 71 g/d

Iron 9 mg/d

Zinc 12 mg/d

Calcium 1,000 mg/d*

(“Dietary Guidance”, 2009) *(Office of Dietary Supplements: Calcium, 2011).
The EAR values for breastfeeding women differs slightly when compathd DA values that
are given. The EAR values for breastfeeding women, in regards to thesie spirients

include:




Nutrient EAR for Breastfeeding women 19-50 years
Protein 60 g/d

Iron 6.5 mg/d

Zinc 10.4 mg/d

Calcium 800 mg/d*

(“Dietary Guidance,” 2009) *(“Office of Dietary Supplements: Calciu2®11).
Estimated Energy Requirements (EER) is determined empirically edunation for lactating
women is in two different categories, 0 — 6 months postpartum and 7 — 12 monthdyostpa

The equations are:

0 — 6 months postpartum EER = Nonpregnant EER0O - 170

7 — 12 months postpartum EER = Nonpregnant EE&RDO - 0

!(“Dietary Guidance,” 2009)
The EER equation provides for kilocalories per day and is NonpregnantB@R Energy
Output — Weight Loss. This equation would be the most rigorous way to calculatestigy

needs of a lactating mother according to the DRI (“DRI,” 2006).

Section 2 - Dietary Intake of Breastfeeding Women

In 1984, Butte et al. completed a four-month longitudinal study that examined dietar
intake, breast milk production, and body composition of 45 lactating wormexatoine
relationships present amongst these variables. The subjectsomsigered healthy and
exclusively breastfeeding for four months. The women were in the miggler socioeconomic
level, with a mean age of 28 years. Each of the subjects completed-dapdietary record,
which included one weekend day, once during the four-month period. Samples of thésmother

breast milk were collected at the one, two, three and four month peniddssted for the volume

! Non-pregnant EER = 354 - (6.91 x age [y]) + PA(©@{36 x weight [kg]) + (726 x height [m]) }
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of milk produced during a 24-hour period and the monthly values of fat, caloriegand to
nitrogen levels.

The study results showed that the maternal energy intake steantiyasied over the
four-month lactation period. The mean energy intake for the mothers was 2,186all@8ykor
37+10 kcal/kg/day. The range of energy intake from the three-dayydsetalysis was 1,099 to
4,398 kcal/day. The average overall consumption of energy for the mothenmécnonutrients
was 37% from fat, 46% from carbohydrates and 17% from protein. Calcium inteke for
mothers was between 94-102% of the recommended dietary allowances arthsuwmation
was 80% of the recommended intake for non-pregnant, non-lactating women. Apisiyi
94% of the mothers continued using their prenatal multivitamin-minepplsments while
lactating, and 33% took additional calcium supplements and 23% took additmnal ir
supplements (Butte, Garza, Stuff, Smith, & Nichols, 1984).

A study completed in 2006 by Eileen Fowles and Lorraine Walker, colledizdioda
identify if there was any correlation between the dietary qualifgadf being consumed and the
post pregnancy weight retention in women. The study received 100 compiretegssrom
women, 18 years or older, that delivered singleton babies. A self-reportedraégimc form was
used to look at the socioeconomic status of the women in the study. The dietayweps
assessed using the Food Guide Pyramid’s five main food groups. The padicipegasked to
select the number of servings they had per day for each of the five food.giemht retention
was collected for each subject by subtracting the pre-pregnancy weighthie postpartum
weight. The women completed the Feelings and Thoughts about Weight tahedsured
their attitude towards their postpartum weight.

The subjects in the study ranged from 18-42 years of age, and were tlixemdoths
postpartum during the study. During the three to six months postpartum, 56 waotime istindy
retained less than 3 kg of body weight and the other 44 women retained Bddyafeight or
more. This study found a significant association between dietary qualitg sfibjects’ diets and
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breastfeeding. Breastfeeding women were more likely to consumiélaalemced diet, according
to the Food Guide Pyramid, when compared to non-breastfeeding women in the study
Breastfeeding women were more likely to consume, according to the FoodRytaaeid, the
recommended servings of bread, vegetables, fruit and milk. Also, thereowsamificant
correlation between attitude toward postpartum weight or gestationditvgaig and the
postpartum dietary quality. The study did find that gestational weightaga weight-related
distress were significantly, positively related to weight retentastgartum (Fowles & Walker,
2006).

Olson completed a study in 2005 that examined the food choices women made during the
transition to motherhood, and whether social location, income and breegjfaffdcted these
choices. The study observed three food choices, including drinking two or moref coifisa
day, eating three or more servings of fruit and vegetables per day, andoeadikigst every day.
The study looked at five different points during the transition of motherlwddding pre-
pregnancy, during pregnancy, and postpartum, to observe the food choices the mothers made.
The study focused on whether the mothers would change their eating habitseffpragimancy
to postpartum.

The women in the study received questionnaires in the mail and their medicdbkre
were reviewed. The questionnaires were mailed to the women duririgstioe econd trimester
of pregnancy, and six months, one year, and two years postpartum (Olson, 20053lingdoor
the results, the women in the study had a dramatic decrease chfiditegetables consumption,
milk consumption and breakfast intake from pregnancy to 6 months postpartum. When the
consumption of fruits and vegetables and frequency of breakfast duringrifigdraof
motherhood was compared to the women'’s pre-pregnancy intake there was anignifilease
of both factors. Overall the study found that mothers who breastfed up to op®ygErtum
were more likely to consume at least three servings of fruits amdaldgs per day and to eat
breakfast every day, but the breastfeeding women were not more likely toreotvgo or more
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servings of milk per day. There was a change in the consumption of frditeegetables during
the transition to motherhood, but there was not a significant change in the ptinsurhdairy
(Olson, 2005).

Women who are breastfeeding have a more balanced diet that enhancethbir ov
dietary quality, when compared to non-breastfeeding women (Fowles & \V2({K¥; Butte,
Garza, Stuff, Brian Smith, & Nichols, 1984). Breastfeeding women are alsolikaly to
consume fruits and vegetables and breakfast daily (Olson, 2005) yjetdity was found to be
positively associated with dietary quality in breastfeeding womenlé&sosvWalker, 2006),
which implies breastfeeding women are consuming a diet that ismutdle and providing an

adequate amount of the essential micro and macronutrients.

Section 3 - Weight Loss and Weight Gain Recommendations for Breastfting Women

The retention of postpartum weight may lead to an increase in tdemaee of obesity in
the individual (Mohammad, Sunehag, & Haymond, 2009). Mohammad et al. examined two
different diets that were assigned to women after pregnancy and duringitetdagee if there
were any adverse effects on the mother’s production of breast milk. There vaal of seven
healthy, lactating mothers of different races, in this studyh Bexnan was studied for eight
days, on two different occasions. The study was conducted at home forysandiat a central
location the other four days of the study. Diet one was a high fat, high carbehgiétaivhich
contained 60% carbohydrates, 25% fat and 15% protein by total kilocalorieseaitwiadas a
low carbohydrate, high fat diet, consisting of 30% carbohydrates, 15% protein arfelt3526
total kilocalories. One significant finding of the study was the highdiatcarbohydrate diet
increased the fat content in the breast milk by approximately 13 pendeah caused the milk to
be higher in caloric density (Mohammad, Sunehag, & Haymond, 2009). The high fat cbnten
the milk causes an increase in calorie intake from fat for thatindnd could potentially increase

the chance of weight gain and obesity.



Olson, Strawderman, Hinton and Pearson (2003) conducted a study that examined the
importance of gestational weight gain, energy intake pre and postpartuniieeciag, and
postpartum exercise and its affect on the weight gain or loss betwegpregriancy and one
year postpartum. The study had a total of 540 healthy women, over the age of 1&lye@ave
birth to singleton babies. The study followed these women from early pregnamhonarnytear
postpartum. The women in the study were recruited from a primary caresgtibéan that served
a ten county area in upstate New York. The sample of women in the stoelypmmarily
Caucasian, rural and socioeconomically diverse. The women in the stueynaiéed
guestionnaires and food frequency questionnaires during the first and secostéts s
months postpartum and one year postpartum. Data were also obtained from the women'’s
obstetrical records. The women’s weight and height were retrievld ahtenatal visits and at
one year postpartum.

The outcome variable that was of specific interest for this studyh&aseight retention
in kilograms between early pregnancy and one year postpartum (Olsordeétream, Hinton, &
Pearson, 2003). The weight categories that were used in the studyomethd Institute of
Medicine, which classified the women as underweight, normal, overweighése alocording to
the BMI index. Gestational weight gain was also determined for each pétt@pants in the
study. The amount of energy that was expended each week was calculatdg:fptrysical
activity questionnaire. Breastfeeding status for each of the rsailaar collected at the sixth
week obstetrical visit and at six months and one year postpartum. eAssatesigned to
determine the exclusiveness of the mother’s breastfeeding status. Goaraling variables of
the study included age, education level, smoking status, annual incomereyekgnancy BMI
and marital status.

At the six-week postpartum visit, approximately 81% of the women in ulky sad
initiated breastfeeding, 66% were still breastfeeding at 6 weeks, andf4B&%women were
breastfeeding at six months postpartum. During the second six monthstpostd®.4% of the
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participants decreased their food intake and 13% decreased their fdad“mtot”. At the one
year postpartum visit, 41.7% of the women in the study had a body weight that wiete equa
less than their body weight early on in their pregnancy, 32.8% retained 0 — 4.55daytpost
and 25.6% were 4.55 kg heavier or more at one year postpartum when comparedadyheir e
pregnancy weight. At one year postpartum, 25% of the women were breastfidnedli infants.
The mean energy intake change during the second six months postpartum wad2918.1+
kJ/day. According to the study, women who exercised often, ate less postpaduvere
breastfeeding at one year postpartum had a significant differenagghtwetention when
compared to the other women in the study. The findings in this study showed tkteboag
up to one year postpartum may help women with weight retention; it is not codsadenkely
significant avenue for losing weight (Olson et al., 2003).

Butte et al. completed a study in 1984 that examined the effect of matietrahd its
relation to lactation performarfcén regards to weight the study found there was a steady weight
decline during the 4 months postpartum and the average weight loss for thesmaitd8
g/day, with a mean weight loss of 3.8 kg during the first month postpartum.

A factor that can help women lose weight postpartum is breastfeeding. Women who
breastfeed had a steady weight decline postpartum, and up to one year postpaasifee ey
women had a decline in weight retention (Butte et al. 1984; Olson et al., Z63kising and
decreasing dietary intake postpartum are also factors that can help aloxeheeight after

pregnancy.

Section 4 - Socioeconomic Status and Dietary Intake in Breastfeeding Wem
A study completed in Shanghai, China by Qian, Chen, Lu, Wu, and Zhu, (2010)
examined the socioeconomic status of women and how the level of socioecstains affects

dietary intake during breastfeeding. The study examined three diffetean areas and one

2 Refer to section 2 for background information trdg: (Butte et al., 1984)
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suburban area of Shanghai, China. The suburban area of Shanghai had a loeeorsotiic
status when compared to the urban areas of Shanghai. The specific socioeautioas
contributing to socioeconomic status were occupation, education levelcomia. They
examined the macronutrients and micronutrients, including protein,, lgadsohydrates, energy
intake, manganese (Mn), sodium (Na), chloride (Cl), calcium (Ca), irgndéieper (Cu), zinc
(Zn), and phosphorus (P), for the mothers in both the urban and suburban areas ofi.Shangha
China.

The sample for this study was 120 healthy, lactating women between thaf agesnd
36 years who were recruited through hospitals (Qian et al., 2010). Breasamikes were
obtained from the mother approximately 8 — 10 days postpartum and they waredbta
manual expression. A 24-hour recall and dietary questionnaires were aelrathist obtain the
dietary intake of the mothers. The mothers filled out the 24-hour reealbghbefore the breast
milk sample was collected. The suburban area had a significantly $osieeconomic status,
when compared to the urban areas. The mothers in the suburban area were ydumager an
higher unemployment levels. Also, the level of education for the suburban @sexd the
elementary school level and the subjects in the suburban area had etmmer status, when
compared to the urban areas. The weight gain of the infants from the subetbamas
significantly lower than the infants in the urban area at six monthgeof a

The women in the suburban area of the study had a significantly lowey dintéke of
protein, lipids, Na, K, P, and Ca when compared to the urban area of women imyhe stu
Although there was a significant difference in the intake of speadifigents for the women in the
lower socioeconomic bracket, there was not a significant differenaedethe two groups in
terms of energy intake. The concentration of micronutrients and macdeoisitn the breast
milk of the women in the study varied between the two groups. The women from thiegasubur
area, or the lower socioeconomic level of women, had a lower concanhall micronutrients
and macronutrients in breast milk, except for carbohydrates, when compdredvanten in the

12



urban areas of the study. Specifically, the dietary intake of Fe (p = 013 Enap = <0.001)
were both significantly lower for the suburban group of women (Qian et al., 2010).

An interesting finding of the study was that both women from urban and subuelaan a
in Shanghai, China had a low intake in calcium. The postpartum milk sasteed a
significantly lower amount of zinc and iron in suburban mothers’ breast mil&.oV¥érall finding
in this study was dietary intake might be dependent on the socioecondomsoo$tdne women.
The women in the study, considered in the lower level of socioeconortis, $tad a decreased
intake of important micronutrients and macronutrients, and there wasddsoease in the
micronutrients and macronutrients of the mother’s breast milk in the wofrlewer
socioeconomic status (Qian et al., 2010).

In California, a study examined socioeconomic status and its affect otfdedasy.

The study was a large, randomized sample of women who were ethnically divecke
Braveman, Cubbin, Chavez, & Kiely, 2006). The study hypothesized thahalatariables
would be stronger than paternal variables in relation to breastfeeddhthat maternal education
would have a large influence on the initiation of breastfeeding, when companedaei or
occupation. There were a total of 10,316 infants included in this study. THerdhia study
were retrieved from the California Maternal and Infant Healtbe8sment (MIHA) that asked
guestions regarding breastfeeding. Information regarding the mother laexdsfatiucation level,
occupation, method of delivery, maternal age and birth-weight werevegtrieom the infant’s
birth certificates. The demographics that were observed in this sitldged marital status,
maternal age, country of birth, and whether the mother was enrolled in Whg durafter the
pregnancy.

The results of the study showed that women who had a lower level of education and a
lower income were less likely to ever breastfeed. Also, for both tHeemand father, a lower
level of occupational status and unemployment was associated witteastféeding their child.
Women in the study who had three or more children were less likely tofbeshsthen
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compared to lower-parity women. Non-obese women, nonsmokers and alcohol drimmkers we
more likely to breastfeed their infant. Women with a lower matexge, between 15 to 18 years
and single, unmarried women were less likely to breastfeed. Also, wohtehad a
professional or executive occupation were less likely to breastidexresults of this study
showed that maternal education was a significant predictor of thegiontiof breastfeeding.
Overall, the study found that paternal and maternal education levadath more important
factors in the initiation of breastfeeding, when compared to income andatiotufHeck et al.,
2006).

The American Dietetic Association published a study by George, Hannss#itemni,
and Freeland-Graves in 2005 that examined the postpartum dietary behawersnaidme
women. There were 149 ethnically diverse women who qualified for Meditaiel women
received a food frequency questionnaire (FFQ) to examine theinydietake for the first six
months postpartum. The FFQ was self-administered and examined for congadtgseudy
staff. The sociodemographic information was collected by self-adenadsquestionnaires that
were filled out at the hospital. Lactating women were categorizexthsely breastfeeding or
both breastfeeding and bottle-feeding at 6 months postpartum. There were 18.1%avhéme
(n=27) in the study that were in the lactating category. The women stuithe had to consume
at least 830 kilocalories per day, but no more than 4,830 kilocalories per daydipatarin the
study.

The study results found that the low-income women did not meet the dietdejirges
for vegetables, fat and dairy, according to the Food Guide Pyramid. Lactatimgn in the
study reported having a higher intake of fruits and vegetables, and laalex of fat in their diet
when compared to the non-lactating women. According to the study, a reason for feed choi
that are high in fat and kilocalories might be due to the socioeconomis sfahe women.
Some speculations for the high fat intake of low-income women includéoMttenst of energy
dense and low nutrient content foods ,nutrition knowledge, availability, anidl‘saarketing
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campaigns” (George et al., 2005). The study saw an increase in milluandi¢e consumption,
which could be contributed to the distribution of flyers and vouchers from WA€ study found,
overall, that women who breastfed their children up to 6 months postpartumohagositive
dietary behaviors, when compared to non-lactating women. Also, the study shatwedrien
who were lactating had a lower level of energy intake, when compared taatatidg women in
the study (George et al., 2005).

Olson (2005) completed a study that focused on the dietary intake of mothegsttari
transition to motherhoddOlson examined whether social location (including number of births,
parity and socioeconomic status), income and breastfeeding affectedhbess. The study
results, in regards to social location and income, found the low-income worttenstudy, when
compared to the high-income women, had a significantly lower consumption of@®r m
servings of fruits and vegetables, and eating breakfast each ddgwrimeome women were
less likely to engage in healthy, positive food choices, when compared tohkadoge
women. During pregnancy and at 2 years postpartum, the low-income and high-incoe®@ wo
only differed significantly in the consumption of fruits and vegetable(QR005)

A study completed in 2005 examined low-income women and their compliance with the
Dietary Guidelines in late postpartum, and observed whether psychosoieiblesahad an
impact on the compliance with the Dietary Guidelines (George, Milani, H¥unss, & Freeland-
Graves, 2005). There were a total of 146 low-income, ethnically diversenninrties study.

The women filled out a food frequency questionnaire (FFQ), after beingvgitten and verbal
instructions from a nurse or nutritionist. The dietary behavior of thecipanits was compared to
the Dietary Guideline Index. The psychosocial questionnaires were seffistgnad and were
received via the mail.

According to the study, the low-income women generally did not compitytiae

Dietary Guidelines (George, Milani, Hanss-Nuss, & Freeland«z;,e2005). The

% Refer to section 2 for background information trdg: (Olson, 2005)

15



recommendations for meat, fish poultry, dry beans, eggs and nuts were not met&Q26d
the participants in the study, and the intake of fruit, grains, vegetatldairy was low according
to the dietary guidelines. Participants following the Dietary Guidelhad a decrease in stress,
depressive symptoms, neglect of self-care, and any perceived barriemka might have
towards weight loss. In this study, the majority of women retained tlegnancy weight gain
one year postpartum and the mean BMI was 26+0.5 (pre-pregnancy) and inawez&6dQ@.6 (1
year postpartum). Also, the women in the study had a high intake of total dedtesaffat, and
cholesterol. According to the study, some reasons for poor dietary italkieireclude the high
cost of more nutritious foods, lack of knowledge about nutritional foods, lacoking skills,
and insufficient shopping facilities (George, Milani, Hanss-NusBréeland-Graves, 2005).
Women who are considered of lower socioeconomic status are not meeting dietary
recommendations according to the Food Guide Pyramid, or consuming enough micro and
macronutrients (George, Milani, Hanss-Nuss, & Freeland-Graves, @e@bge, Hannss-Nuss,
Milani, & Freeland-Graves, 2005; Qian, Chen, Lu, Wu, & Zhu, 2010). Women of lower
socioeconomic status are consuming a higher fat, higher caloric dieathatfect the breast
milk content that is being fed to the baby (George, Hannss-Nuss, MilagliafdeGraves, 2005;

Mohammad, Sunehag, & Haymond, 2009).

Section 5 - Stress and Lactating Women

There have been numerous studies that show maternal psychologieakdsstelated to
the mother’s perception that their child is difficult (Thomedexl & Ramel, 2004). A study
conducted in Finland showed that mothers with depressive symptoms often hashaalacr
breastfeeding duration when compared to mothers that did not experienceidegsgsptoms
(Tammentie Tarkka, Astedt-Kurki, & Paavilainen, 2002). Slykermaa. dound that mothers
with high levels of emotional stress had children that were maely li& have developmental

delays (Slykerman, Thompson, Clark, Becroft, & Robinson, 2007).
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Thome et al. examined the relationship between parenting stress imwdroevere
exclusively breastfeeding their children during the first two and thierehs postpartum.
(Thome, Alder, & Ramel, 2004). There were 1000 women recruited for thig stiwo months
after the women delivered their babies, questionnaires were mailed apg@Eodimately 734
women answered the questionnaires completely. The Parenting Stress Bijlesh@t form,
was used to examine the mother’s stress levels and a self-reportéonma@st was used to
collect information about the infant’s feeding methods (Thome et a4)200

The results of the study showed psychosocial factors and demographic fdetrhaf
likelihood of a mother exclusively breastfeeding her infant (Thome, Ald&a&el, 2004).
Thome et al. found that the higher the incidence of depressive symptomeeardtke lower the
chance of the mother exclusively breastfeeding her infant. The nctdnsfghat negatively
impacted the chance of the mother exclusively breastfeeding her @hitmhaeducation level,
birthing twins, marital status, and incidence of depressive symptortsoudh this study did not
examine stress and how it relates to the dietary intake of a leestiatf mother, it did
demonstrate an increase in depressive symptoms was related toaaelbdesire to breastfeed
(Thome et al., 2004).

A study conducted by Mezzacappa, Guethlein, and Bagiella focused on théesgisss
of breastfeeding women. An online survey was made available to participdiné study via the
Internet. The study included 168 breastfeeding women, and 65 mothers who had weaned their
children from breastfeeding between 4 and 208 weeks postpartum. The Reftergs Scale, or
PSS, was used in this study to determine the women'’s levels of stressdiAgdto the study,
the women who were currently breastfeeding had lower levels of stress whesredro the
mothers who had weaned their children from breastfeeding (Mezzacapmihle, & Bagiella,
2000).

Mezzacappa, Guethlein, and Katkin conducted a second study that further éxberde
findings from 2000. The study compared the perceived stress of mothers who weridycurre
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breastfeeding (n=561) and mothers who had breastfed in the past (=462 bz,
Guethlein, & Katkin, 2002). Some important factors that were included irsffessment of
breastfeeding status were the frequency of nursing, the cumulative arhbredsifeeding
throughout the mother’s lifetime, and the duration since the last nur$iad?3S was used in this
study to determine the stress of the mother. The results of the study shate@astfeeding
women had a lower level of perceived stress, when compared to the non-bdeastieenen
(Mezzacappa et al., 2002).

Mezzacappa and Katkin conducted a third study in 2002 that observed thendiein
stress levels between breastfeeding mothers, exclusive and noskexo(n=28) and mothers
who only bottle-fed their infants, (n=27) (Mezzzacappa, Katkin, 2002). Theensah the study
would visit the laboratory once to breast-feed or once to bottle-feedrifagits. The results
showed that women who were breastfeeding their children had a lowenfleegative mood,
both before and after feeding. Also, the breastfeeding group of mothergdepaving a lower
level of stress, when compared to the group of mothers who did not bredstieetiitdren.
Mothers who bottle-fed their children had a lower incidence of posiivad, and the mother’s
who breastfed their children had a lower incidence of negative mood. ildrerls age,
mother’s work status and number of children were controlled duriagtindy (Mezzzacappa &
Katkin, 2002).

A study completed in 2005 observed the differences in stress levels and rnvweenbe
exclusive breast-feeders (n=84), formula-feeders (n=99) and a cawupl @=33) of healthy,
non-postpartum women between 4 and 6 weeks postpartum (Groer, 2005). The radttiesis f
children normally and within one to three hours afterwards a blood sample Vegs$etbl The
Perceived Stress Scale, Tennessee Postpartum Scale, Profile of stesdatd Inventory of
Small Life Events were used to help determine the mothers’ moods andestetss The study’s
sample showed that mothers who breastfeed were older, smoked less, mote bkeinarried,
and had a higher income, when compared to the formula-feeders. There wésranaddifin
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postpartum stress levels when comparing the breast-feeders tonidaffeeders. The
significant difference between the two groups was their mood scores.rédst-feeders had
significantly lower scores in the categories of depression, anger aietyamwhen compared to
the formula-feeders. There were three demographics, including age| statits, and income,
that were different among the breast-feeders and formula-feederdallgi@ius and age were
not related to the mother’s mood, but lower income was a factor relategréssion and anxiety
in the mothers. Overall, the study found that women who exclusively breatstééechild have
a more positive mood and have less perceived stress, but that income capdwseed
influence on these specific variables (Groer, 2005).

If a woman is experiencing higher stress and a higher incidence of depsgaptoms,
she could be less likely to exclusively breastfeed. Women who werefbeglirsg had lower
levels of stress than women who decided to wean their children off lpeiat or didn’t
breastfeed their child (Mezzacappa, Guethlein, & Bagiella, 2000z&dappa, Guethlein, &
Katkin, 2002; Mezzacappa & Katkin, 2002). Another study found that stress thdalt vary in
women who were breastfeeding, formula-feeding, and a control group, but that nelsdvere
different. Breastfeeding women had a lower level of depressive feelimggs, @and anxiety.
Although there are conflicting results in breastfeeding women and,dtressseems to be a
pattern in the decrease of depressive symptoms in breastfeedingsfGitoer, 2005; Thome,

Alder, & Ramel, 2004).

When an individual is stressed, numerous hormones (e.g., cortisol) asedely the
hypothalamic-pituitary-adrenal (HPA) axis, and the sympathetic-adeshdrary (SAM)
response (e.g., norepinephrine and epinephrine) (Mezzacappa, 2004). Syoiptivess include
an increase in blood pressure and heart rate. During lactation in thtsifb® and SAM
signaling are decreased or inhibited when stress is present (LigHt882). Oxytocin is a

hormone that is involved in breastfeeding. The function of oxytocin is to setha stimulation
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of uterine contractions and also stimulates the release of milkif@mammary glands
(Mezzacappa, 2002). When there is an increase in the level of oxytoicig breastfeeding,

there is a decrease in negative mood for the mother (Uvnas-Moberg, 1993).

Section 6 - Energy and Protein Needs During Lactation

Energy needs during lactation can vary based on whether the mother is ekclusiv
breastfeeding or not (Dewey, 1997). Women who are exclusively breastfeedingnhaverage
energy cost of 595 kilocalories (2490 kJ)/day during the first 2 months didacséad an average
of 670 kilocalories (2803 kJ)/day during the third through eighth monthstafiat The average
needs of energy for exclusively breastfeeding women can range between 32800 to
kilocalories (10,460 — 13,807 kJ) per day. If a woman is consuming 2500 kiloc#ldj¢§0
kJ)/day this is the lower end of the calorie recommendation that dthowsveight loss of 500
grams per month. If a mother is consuming less than 2500 kilocalories (1048 kiien she
is most likely not exclusively breastfeeding and is losing weigatradre rapid pace when
compared to 500 grams per month (Dewey, 1997). The protein needs of breastfeedirgy mothe
are 71 grams per day (“Dietary Guidance,” 2009). The level of protein indteeris milk
depends on what stage of lactation she is in, with values declining itatorrevith the length
of lactation (Dewey, 1997).

The DARLING (Davis Area Research on Lactation, Infant Nutrition amaveh) study
collected milk samples during the first 12 months of lactation from a &zngple of well-
nourished women (Dewey, Heinig, Nommsen, & Lonnerdal, 1991). Nommsen et al. corapleted
study in 1991 that examined the factors that could be associated with the siirirletast milk
at 3, 6, 9 and 12 months of lactation and used the sample set from the DARLING study
(Nommsen, Lovelady, Heinig, Lonnerdal, & Dewey, 1990). There were a totallwieast-
feeding participants at three months, 60 at six months, 50 at nine months and 46eat twelv

months. The mothers and infants in the study were all healthy and did not giam tioeir child
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solid foods before four months or to feed their child more than 120 mL per day otdarmany
other type of milk. The participants were visited monthly for eighteen mémtiesrieve the
mother’s height and weight. The babies were weighed before and afiagriardour
consecutive days at the three, six, nine and twelve month time points.ilKlsamples were
collected for each of the feedings that occurred over a 24-hour time. franere were 32
participants that completed a record of their dietary intake o8atay period during the three,
six, nine, or twelve-month periods.

The results of the study found specific variables that were sigmtificaegards to milk
concentration, including percentage of Ideal Body Weight (IBW), frequeneyreing, the
percentage of milk that was pumped, the reoccurrence of menstruation, andaityomen in
the study who lost more weight postpartum had a lower concentration of proteimmiitkth& he
concentration of protein in the milk was positively correlated witmtimaber of feedings that
occurred in a 24-hour time period at 6 months. A significant finding was thebicelation
between energy density and lipid concentration. At the six, nine, and twelve-mdethi@as,
the concentration of lipid in the milk was influenced by maternal fat,IBW%6 At nine months,
the volume and % IBW was significantly correlated with the conceartrafi protein in the breast
milk. The mean energy intake of the participants was 2340 kiloca(8i@4 kJ) per day, with
17% coming from protein, 32% from fat, and 50% from carbohydrates. There wagsealatizor
found between dietary intake and the milk concentration of protein, but the caticentf lipid
and energy in the breast milk was influenced by the maternal protein {Nakensen, et al.,
1991).

Butte et al. (1984) found that the intake of energy was significaathglated with the
production of milk during the second and third months postpartum in their breastfsadipié.
The study found that approximately 13% of the variability in the milk produetas explained

by the energy intake of the mother. Protein, carbohydrates and fat had horattee quantity

4 Refer to section 2 for background information ardg: (Butte et al., 1984)
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or quality of the mother’s breast milk. The study found that 2300 kilocal(@&23 kJ)/day

would be required for adequate milk production among this sample of women .th&lseomen

in the study had approximately 1730 kilocalories (7238 kJ)/day for the maiotenfdaily
activities, not accounting for the energy requirements of lactationth&women in this study

met the required energy needs, consuming 2186 kilocalories (9146 kJ)/day, to suppateadequ
lactation and gradual weight loss (Butte et al., 1984).

Mohammad completed a study in 2009 that looked at different diets postpartum. A
significant finding in the study was that moderate caloric réistni¢or the mother did not affect
the production of breast milk or the energy content of the milk. Moderatéca@siriction in
this study was considered 1785 + 22 kilocalories (7468+92 kJ) per day (MathrS8omehag, &
Haymond, 2009).

The calorie recommendations for breastfeeding women vary between bt@0okies
(7112 kJ) to 3500 kilocalories (14,644 kJ) per day. If a woman is losing weigttityrapi
postpartum it can affect the content of her breast milk (Dewey, Heinigniéen, & Lonnerdal,
1991; Butte et al., 1984). Moderate caloric restriction was not shown tothtetibther’s milk
production, but restriction less than 1700 kilocalories (7112 kJ) per day fedt #ie mother’s

milk content and production negatively (Mohammad et al., 2009; Qian et al., 2010)

Section 7 - Calcium Intake in Breastfeeding Women

The consumption of calcium during lactation is important because if the sffocalcium
in the body deplete, then there could be adverse effects on bone health (&idfemssnan,
2005). During pregnancy and lactation, approximately 210 mg/d is transferheddiaild during
breastfeeding (“Institute of Medicine,” 2010). Recently, the renended intake of calcium has
been changed from being an Al value, to becoming an RDA and EAR value. The new RDA
value for calcium, in breastfeeding women between 19-50 years, is 1,000 mg/dag BAdRt

value is 800 mg/day (“Dietary Guidance”, 2010). An increase in gliewcium intake during
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breastfeeding is not necessarily needed, due to evidence that showsetwimtake of calcium
during breastfeeding is not related to the transfer of calciunetméther’s breast milk (Prentice,
2000). Evidence from Prentice’s previous studies showed that the bodyzemhikufficient
amount of calcium for proper fetal growth and the production of breast mikoutiincreasing
the dietary intake of calcium (Prentice, 2000)

When a mother breastfeeds her infant for longer than three tmathsn she will lose
more calcium via breast milk than she lost in the transfer to thedetuy her entire pregnancy
(Prentice, 2000). The amount of calcium that is transferred frotmemtt child via breast milk
depends on the milk concentration and/or the amount of milk that is producedrbgttiex. The
region that the mother resides in also influences the concenteaditt@lcium in the breast milk,
and in the United States women have approximately 300 mg/liter of calciugiribrbast milk.
A hypothesis that is being examined by studies currently is whether thertaatietary intake
during pregnancy has an effect on the milk concentration of calcium.

A study completed by Prentice in 2000 found that there is a signifedmnttion in
maternal bone mineral density during the first three to six months otfieesting. The area of
major loss of bone mineral density is the spine and hip, with an averargaskeof 3 — 5%
during the first three to six months of breastfeeding. A study completedskgyand Prentice
in 1999 found that the rates of bone loss increase the longer a womarebosasficcording to
Prentice, the levels of calcium that are lost during lactation magaserthe woman'’s risk of
osteoporosis and this is especially true if the woman has a pooy dntgke of calcium before
pregnancy and lactation (Prentice, 2000).

In 1999 Polatti et al. examined the bone mineral changes in women who breastfed
(n=234) for 6 months, with one month of weaning, and then followed them for twelve months
after lactation had stopped. They also followed a group of non-lactatimgm(n=153) for
eighteen months, with the same timeline as the lactating womenaiti@pants in the lactating
group were separated based on three factors:
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1. the consumption of calcium supplementation, consuming one gram per day (n=121)

2. Or not consuming calcium supplementation (n=113)

3. Based on whether their menstrual cycle started before or aftendivéhs postpartum.
Dietary intake was not restricted for any of the groups in the study.

The results of the study showed a significant progressive decreaseiminamal
density in the lactating women during the first six months of lactabut there was a recovery of
bone mass at eighteen months postpartum that was higher than the iretiaebabhe
breastfeeding women who had started their menstrual cycles duringsthizzdirmonths
postpartum had a greater decrease in bone, but they gained a signifjoeaitty amount of bone
mass after their cycle began. The supplementation of calcium fdirlgatgomen in the study
had no significant effect on the decrease of bone mass when the two groupsmgaieed. The
non-lactating group in the study had an increase in bone mineral density whgaredo the
baseline levels. The study’s main limitation was the lack of acéoutite dietary intake of

calcium for all women in the study (Polatti et al. 1999).

The dietary requirements for calcium recently changed from being an #ddgtake
nutrient to being classified as an Estimated Average Requiremeri®y @8 Recommended
Dietary Allowance (RDA) nutrient, which lowered the recommended ét@l800 mg (EAR)
and 1,000 mg (RDA) (“Dietary Guidance,” 2010). Calcium consumption is impacduelp
restore depleted stores of calcium, which will help prevent any advésts e¢hat might occur
for the mother’s bone health (Thomas & Weisman, 2005; Prentice, 2000). Théaegs amount
of calcium that is transferred to the infant via breast milk (bistibf Medicine, 2010). Since
there is a large amount of calcium that is lost via breast milk,ntpsritant for a breastfeeding
mother to consume enough calcium to help prevent osteoporosis and bone loss {Bb)atti e

1999; Prentice, 2000; “Institute of Medicine,” 2010).
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Section 8 - Iron and Lactation

A study conducted in 2004 examined the concentration of zinc, copper, and ironin breas
milk (Domellof, Lonnerdal, Dewey, Cohen, & Hernell, 2004). The study was condatcteo
different sites, one in Honduras and one in Sweden. The inclusion doteii@ sample (n=191)
was birth weight greater than 2,500 grams, maternal age over 16 yearsxofasively
breastfed at four months, gestational age greater than 37 weeks andrthbenfg free of any
chronic illnesses. Between six and nine months postpartum, the motheromaeslidl give the
infant food or fluids besides breast milk. Blood and milk samples weraebdthom the mother
at nine months postpartum. The Honduras sample completed a biweekly 24-hoyreostih
and a FFQ, between 6 and 9 months postpartum. The Swedish sample completédysbmont
day food diary during 6 and 9 months postpartum.

The results of the study showed a sample difference between the svdkséeHonduran
women were younger, had a higher parity rate, lower weights and heightswandbilth lengths
and weights for their infants. The Honduran mothers in the sample had |loelerdé
hemoglobin and ferritin. Also, the Honduran mothers had lower levels of ironiiilbtbast milk,
when compared to the Swedish mothers, which could be caused by the higher mikx vidiens
was a positive correlation between milk iron concentration and foadyeimtake in the
Honduran womenp(= .002). The study found, overall, there was no correlation between milk
iron and the iron-status variables, including hemoglobin, ferritin, ZPP & ¢{Dbmellof et al.,
2004).

When the mother’s dietary intake of iron is low, this may affect theerdration of iron
in the breast milk, which can cause iron deficiency or anemia in the infaat@pi et al., 1995).
Breastfed infants can have a higher occurrence of anemia and iroeri®fjdepending on the
mother’s intake of iron, when compared to formula fed infants becausegtesr@ligh iron in
formula. If the mother consumes a diet that has the recommended amount of iron afsshthe i
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are supplemented with an iron supplement, it should not cause anemia or iromcieficibhe

infant (Park et al., 2007; Calvo, 1992).

Section 9 - Zinc Intake During Lactation

Lactation can cause a threat to the maternal status of zinc, #gpe@agroup of women
who have a low dietary intake of zinc (Krebs, 1998). There are two benafist@mal zinc
supplementation that can occur for the mother and they include betterahatecrstatus and the
improvement of lactation performance (Krebs, 1998). Krebs et al. conhplsteidy in 1995 that
examined the effects of zinc dietary intake in mothers and how it affedtedinc
concentrations during the first seven months of lactation (Krebs,migeidiHartley, Robertson,
& Hambidge, 1995). The study was a randomized, prospective, double-blind, controlled
supplementation study. The mothers (n=52) in the study were exclusiveltfdedang through 5
months postpartum and continuing breastfeeding through seven months posipherewas a
group of women (n=19) in the study that were enrolled twenty weeks gaatair earlier and
there was a control group (n=18) of non-lactating, postpartum women. There ovees \n
each group that received either a zinc supplement of 15 mg or a placebo @iupiement
was to be taken half an hour before or three hours after the women’s eveainggach
participant in the study also consumed prenatal vitamins, without zinc, in thexqioMilk
samples were collected from the subjects and a three-day baby-wedagls pegre designated at
two weeks, three months, five months and seven months postpartum. The babiesigleed
before and after each feeding during the three-day period. The woofecosapleted a three-
day dietary record postpartum.

The results of the study found that the dietary intake of the zinc supplén®) group
was 11.6+3.6 mg/day, and with the supplement their intake was 25.7+3.9 mg/day. Thecnon-z
supplement (NZS) group had an intake of 13.0+3.4 mg/day. For the lactating subjeets

study, there was a significant decline of energy intake overall diminfiy st seven months
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postpartum when compared to the non-lactating group (Krebs, Reidinger, Hadteyrtson, &
Hambidge, 1995). According to the DRI, the recommended intake of zinc forfeeensy
women between the ages of 18-50 years is 12 mg/day (“Dietary Guidance,” RD6B}. et al.
found that the NZS group of women, who were not given the supplement during gestation, had a
significant decline in their zinc plasma concentration from twengke/¢o thirty-six weeks,
whereas the ZS group had no change in their gestational levels of zibs,(Reidinger, Hartley,
Robertson, & Hambidge, 1995). There was a significant decline in plasoiawels in the NZS
group at all time points between twenty weeks and thirty-six weeks didact®\lso, the study
found that the ZS group that started the supplement during gestation had higleeitredions of
zinc throughout the entire seven months of lactation, but the levels afigreche highest
during the first three months of lactation. All of the lactatinljscts in this study had a
significant decline of their milk zinc concentrations, and the ladgdine occurred during the
first three months of lactation.

A longitudinal study completed by Moser-Veillon and Reynolds in 1990, examined
whether the intake of zinc and pyridoxine would affect the mother’s brelkstanicentration of
these two nutrients. There were a total of 40 women in the study and tleeguvénto four
random groups that were given different levels of zinc (0 or 25 mg/day) addxge. The
study lasted over a nine month period and samples of the mother’s breasastiitig, iblood
samples and three-day dietary records were obtained at week one atie:twag,one, three, six,
and nine months postpartum. There was an increase in the mother’s plasmaizgthddirst
and twelfth week postpartum, but then the levels plateau for both groupspuipecgnsuming 0
mg of zinc and the group consuming 25 mg of supplemental zinc. The study results sStawe
overall there was no significant effect on the plasma concentratighrayte concentration or
milk concentration of zinc for the groups consuming 0 or 25 mg/day of zinc. Thede resul

suggest that the dietary intake of zinc in the mother’s diet does rot tfé concentration of
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zinc in the mother’s milk. The study did find that iron interfered with the pbearof zinc
(Moser-Veillon & Reynolds, 1990).

Zinc is an essential nutrient needed for the normal development anith grictive fetus
and for proper milk production during lactation (Fung, Ritchie, Woodhouse, Roelihgtk K
1997). Zinc is essential in the development of young infants, but the need fdeeirases with
growth (Bedwal, Nair, & Mathur, 1991). On average, the concentration ofrzbreast milk
during the first 3 months postpartum is 1-2 mg/day, but the concentration of zinasi rorkx
declines over time while breastfeeding (Fung, Ritchie, Woodhouse, Roelhg&1097). Fung
et al. examined whether fractional zinc absorption (FZA) is aléwmedg pregnancy and
lactation. The study examined if the changes in FZA status wereadsdoaith zinc status in
the mother, including dietary intake. The study was a longitudinal study treatvetshirteen
women at five different time points, pre-conception, first trimeserond trimester, third
trimester and seven to nine weeks postpartum. The women in the study weenktbie ages of
22-40 years, BMI between 19-26, non-diabetic, nonsmokers, non-vegetariargpnodfidrug
or alcohol abuse, and no gynecological complications in the past.

FZA was measured over a two-week period, during all the time pointptdaceluring
the first trimester and was obtained by a dual-stable-isotope methold.oB&e participants was
given a zinc-free multivitamin and a zinc tablet (4.0 mg zinc sulfatg)were consumed daily
during the entire study. Before each of the tests that were perfotitinedfize time points, the
participants were asked to fast the night before starting at 10 Fh#¥participants monitored
their dietary intake for three honconsecutive days, including two weekdaysne weekend day.
The participants were asked to record the exact weight of the food consumetially and the
exact brand of the foods consumed. Milk samples were collected from the nalttiegsa 24-
hour period for each of the feedings that occurred.

The results of the study showed that the total intake of zinc, dietarypplgmental, in
the participants was 15.1+0.3 mg/day. From preconception to the third &imbstparticipants
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total dietary intake of zinc increased by 23%, but the dietary intakeotlaring lactation did
not significantly differ when compared both preconception and tretttinmester. The intake of
zinc was significantly correlated with the intake of protein atpnception, and was significantly
correlated with the intake of energy and protein intake during therfiretster. Dietary zinc and
iron were significantly correlated during preconception, the thirceter and lactation. The
level of plasma zinc concentration decreased significantly throughodiffieent trimesters.
The urinary concentration was not significantly different when compang@ednception and
lactation. The average zinc output for breast milk was 1.72 mg/24-hour petiodebail the
zinc concentration decreased with time during lactation in the partisipdhe study found that
there was a correlation between the consumption of dairy products andré@seintake of zinc.
Overall, the average zinc intake for the participants was Idwerthe recommendations for
lactating women, and approximately ten of the thirteen participashtsodimeet the
recommendations for zinc intake, according to the RDA (Fung, Ritchie, Woatroshl, &
King, 1997).

One study showed that during lactation there is a significant declinékizing
concentration for breastfeeding mothers during the first 3 months postpartiampther study
conflicts with this information by stating the plasma zinc incredsesigh the first 12 weeks
postpartum but this does not affect the levels of zinc in the milko@<eeal., 1995; Moser-
Veillon & Reynolds, 1990). There was a correlation between the consangpuiairy and the
increase in zinc intake, but the increase in zinc dietary intake hadecb @ffthe milk
concentration (Fung et al., 1997; Moser-Veillon & Reynolds, 1990).

Section 10 — Summary

There are multiple dietary recommendations for breastfeeding wonhtés can be
beneficial to women because it provides them with a way to personalize tkemiy digoices, but
it can also be confusing if they do not know which guidelines might be best for ffem.
recommendation for energy intake in breastfeeding women differsdorve@man. However,
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moderate energy restriction, consuming between less than 1,700 to 2,100 kdsqaoday, is
not recommended for any breastfeeding women. If a breastfeeding woman isingnzematal
vitamins and sufficient energy in the day, then she should meet the regpiiseior
micronutrients and macronutrients in a day. Although informatioegards to the relation
between dietary intake and maternal stress is lacking, women of lovi@Ecmwomic status
usually have a diet that is higher in fat and lower in the essemtied and macronutrients.

These factors have a negative affect on the quality of the breast niilkehmother is producing.

Stress is also a concern for breastfeeding women. Breastfeeatimgn have to worry
about feeding themselves and their child and consuming enough of the righttadtrimeet the
needs for her and her child. However, breastfeeding women are lessdstres women who
chose not to breastfeed possibly because of the hormones that areexssottidactation,
including oxytocin, which provides an anti-stress effect (Uvnas-Mobdrgt&rsson, 2005).
Socioeconomic status could be a factor that contributes to stress. Ngbew®iis low, access to
healthy foods is limited, which could be a contributor to a decrease iniabsgato- and
macronutrients in the mother’s diet. Although information in regardsetoeiation between
dietary intake and maternal stress is lacking, women of lower sociomic status usually have
a diet that is high in fat and low in the essential micro and macronutrieimése factors have a

negative affect on the quality of the breast milk that the mother is producing
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CHAPTER IlI

METHODS AND MATERIALS

Section 1 — Background and Design

The design of the study is cross-sectional and observational. The dSpeaiticn of the
study is Oklahoma and it was conducted in a rural community setting. dree8é women who
predominately breastfeed their 3 month old infants participating irtudg.sThe materials that
are used in this study are the Diet History Questionnaire (DHQ), tFiress Index (PSI), Adult-
Adolescent Parenting Inventory (AAPI-2) and a demographic form. The mathepleted the
PSI, AAPI-2 and the demographic form at the initial 3-month visit. TH®Bvas completed at
home or in the research lab via the Internet. The Oklahoma State Upilresitutional Review
Board approved the study’s methods and procedures.
Section 2 — Sample

The overall study sample was 110 predominately breastfeeding women at three mont
postpartum. Predominately breastfeeding is classified as provadisghan 28 ounces of
formula to the infant per week. There were 14 women who were eliminated defetsive
responding (suggesting answers were socially appropriate) on the P&l adfditeonal 10
women who did not complete their DHQ. This leaves a final total of 86 wotrtests were run
to determine if there was any difference between participants thailminated from the study
and the participants that were included. There were no significiateti€es between the
participants that remained in the study and the participants who wéwdexkérom the study, in
regards to age, marital status, income, WIC participation educatipigyenent, number of

children, Food Stamp patrticipation, or race.
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Section 3 — Diet History Questionnaire (DHQ)

The Diet History Questionnaire (DHQ) asks a series of questiahsefiers to an
individual's diet over the past year. The specific nutrients the¢ examined from the DHQ in
this study included energy (kilocalories), protein, calcium, zinc andritaké. The National
Cancer Institute provides the DHQ for researchers to use duringtindies to help assess the
dietary intake of the specific sample being studied. The DHQdsdffequency questionnaire
(FFQ) that was developed at the Risk Factor Monitoring and Methods BratiehNational
Cancer Institute and consists of 124 questions relating to food intakedimgcportion sizes and
dietary supplementation (“Diet history questionnaire”, 2009). The motimepleted the DHQ on
her own time via the Internet using a web-based survey tool through the BbKgiev If the
mother does not have a computer, a copy of the DHQ was provided. The stuthpsitdfed
the mother’s progress on the DHQ and sent out reminders via mail andfehgaihother had
not completed her DHQ within 2 weeks of receiving the questionnair¢aietsoftware
version 1.4.3 was used to estimate nutrient intake based on the food frequarfoyndahe
DHQ form. The Diet*Calc software also estimates the pyramid food greupe aariables that
represent standard food serving sizes and the recommended food groups st ahmid be
consuming. Age of the participants in the study was obtained from the DHQ atifmmm
According to a study published in the American Journal of Epidemiology, the DalQeer
indicator of the absolute intake of nutrients when compared to the Witled Frequency
Questionnaire (Subar et al., 2001).

Section 4 — Parenting Stress Index (PSI)

The Parenting Stress Index (PSI), short form, is a questionnaire thahs@@ajuestions that
relate to the mother’s stress. The four different subscales Batieating Stress Index include
Parental Distress (PD), Parent-Child Dysfunctional Interactid@@P; Difficult Child (DC), and
Defensive Responding (DR). DR is a way to see if the mother is fatsifier answers due to
what she thinks is the “correct” response. If the mother scores 10 or ld&sdrsignated
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guestions then the participant was excluded. For PD the questionshesknidther thinks her

child rarely does anything good for her, or if the child smiles at her mucth&sshe would

expect. The questions for P-CDI refer to the feelings of warmth anelifahild makes the

mother feel bothered or in a bad mood. The DC subscale questions if hes aflckiof a

problem than expected or if the child is more demanding than other children. Thesmothe

responding to each of the 36 questions by answering strongly agree, agraee,rdisagree or

strongly disagree. The means are different for each of the PSI,oakesample, the 50

percentile for PD and DC is 25, but PCDI has 8 pércentile of 19 (PSI, 2010). In 1996, a study

was conducted to assess the validity and reliability of the PSI-shortdadviound that the PSI

is a reliable and valid tool used to evaluate parenting stress (Bigfa®niere, Dumas, 1996).

Section 5 — AAPI-2 (Adult-Adolescent Parenting Inventory) and Demgraphic Form

The AAPI-2 was used to obtain demographic information, including marital status

income, number of children and education. The mothers completed the AAPI-2 form on a

computer in the research lab during the three month visit. The categetexlions for marital

status on the AAPI-2 included single, married, divorced, unmarried partneasteel and

widowed. The divorced and separated options were added together when arladyrésglts of

the study. The income options were as follows:

Unknown

Under $15,000

$15,001-25,0

DO $25,001-40

000 $40,001-6

0,000 Over $

60,000

The number of children in the family was obtained by answering, “how many childrexudo y

have” (AAPI, 2006 a).
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Education information for the women in the study were obtained by askinggtieshgrade that

was completed in school, and the categories included:

Unknown Grade School | ™Grade 8 Grade d Grade

10" Grade 11 Grade High School Grad Some College Post-Graduate or a‘bove

The AAPI-2 form has an internal reliability of 0.80 to 0.93 for both part A andByatcording
to the Spearman-Brown and the Cronbach (AAPI, 2006 b). The Demographicdsrosed to
determine the gender of the baby. The form asked specifically forniergef the baby, giving
the options of male or female.
Section 6 — Statistical Analysis

SPSS version 19.0 was used to analyze the data. Descriptive statisiicBng mean
and standard deviation, were computed from dietary, stress and demographlexafar the
first aim, mean intakes of the group will be compared to EAR values tonile¢epercentages of
women consuming adequate amounts of nutrients (Institute of Medicine, 2000). Fenoihe s
aim, correlation analysis were conducted first to describe the redaipbetween variables and
then regression analysis was done using those variables identifigdifisast in the correlation
analysis. PSI subscale scores and demographic characteristicheniadependent variables
and dietary intake variables were the dependent variables. A sepayassion was run for each

nutrient of interest. Significance will be determined as p < 0.05.
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CHAPTER IV

RESULTS

First, this study examined the overall dietary intake of breastfeadingen. The dietary
intake of the participants was then compared to the Dietary Refereake (BXRI), specifically
Estimated Average Requirements (EAR), Adequate Intake (Al) and RecalathBietary
Allowance (RDA). Next, we examined the four components of stress from therRSand the
demographic characteristics of the sample, specifically matéals, household income, age, and
employment status. Finally, the study had specific nutrients of interelstgling iron, calcium,
zinc, protein and energy. These specific nutrients were examined to s&e iivre any relations
between dietary intake, the demographic characteristics, and parergssy st

Section 1 — Demographics of Study Sample

The women in this sample were predominately white (84.9%) with a mean 28 af
standard deviation of 4.6. The women lived in rural Oklahoma, with an averacgeiof..1
children in the household. Approximately 94.3% of the participants completedcstiage or
higher, indicating a highly educated sample. Almost 60% of the women were ogechpgllost
women in the study did not participate in WIC or Food Stamps, although the median annual
income was between $25,001-$40,000. Table 1 below describes the specific géimogra

features of this sample.

35



Table 1: Demographic Feature

Variable [n(%)] (Mean+SD)
Race
White 73 (84.9)
Native American 7 (8.1)
Hispanic 2 (2.3)
Asian 2 (2.3)
Other 2 (2.3)
Education
High School Graduate 5 (5.8)
Some College 28 (32.6)
College Graduate 25 (29.1)
Post-Graduate or above 28 (32.6)
Employment
Employed Full Time 18 (20.9)
Employed Part Time 17 (19.8)
Unemployed/Retired 51 (59.3)
Household Income Level
Unknown 1 (1.2
Under $15,000 12 (14.0)
$15,001-$25,000 17 (19.8)
$25,001-$40,000 20 (23.3)
$40,001-$60,000 21 (24.4)
$Over $60,000 15 (17.4)
Marital Status
Unmarried Partners 6 (7.0
Married 76 (88.4)
Separated/Divorced 4 (4.6)
WIC Participation
No 62 (72.1)
Yes 24 (27.9)
Food Stamps
No 78 (90.7)
Yes 8 (9.3)
Baby’'s Gender
Female 57 (66.3)
Male 29 (33.7)

Section 2 — Parenting Stress Index-Short Form (PSI)
The results of the PSI showed that the participants in the studymtie 6@ percentile
for Parental Distress, the @percentile for Parent-Child Dysfunctional Interaction, in th& 30

percentile for Difficult Child and in the #5ercentile for Total Stress (Parenting Stress Index-
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Short form, 2010). Overall, the participants were not highly stressed ilsegahe categories

on the PSI-short form.

Table 2: Means of PSI (n=86)

PSI (MeanSD) Percentage
PSI_PD 26.90 +7.4 60%
PSI_PCDI 17.83+4.9 45%

PSI DC 22.29+6.9 30%
PSI_TotalStress 67.37+£16.7 45%

Section 3 — Descriptive Statistics for Dietary Intake

Estimates for all nutrient values provide by Diet Calc are in Appendid estimated
dietary intake results were calculated from the DHQ results arelaeenpared to the values of
the DRI, including EAR, (Table 3), Al, (Table 4), and RDA, (Table 5), valuesiévtitvalues
calculated from the DHQ are presented as mean and standard deviateuehfry distribution
was run to determine the amount of participants that were consuminigdasbé recommended
amount for EAR, RDA, and Al. The comparison between the specific DRI valuag]ingl
EAR, RDA, and Al, and the estimated intake means were determined by a one tstaspl

Overall, women in this study had an adequate diet. The average energywataR,052
kilocalories (8586 kJ), with an average macronutrient intake of 270 ghoattate, 82 g protein
and 76 g total fat with 27 g from saturated fat. However, 32.6% of the samplerszhkess than
1,700 kilocalories per day. The EAR is the estimated intake requirecetatmeneeds of 50% of
the population (Dietary guidance, 2009gable 3 indicated that estimated intakes of the group did
not meet the EAR for vitamin E, vitamin D and folate. Additionally, approteipa2.8% of the
participants did not meet the EAR for protein intake (1.05 g/kg). Woempared to the EAR,
40.7% of the sample did not consume enough vitamin C (100 mg recommended by EAR) and.
There were new DRI values recommended for vitamin D and calcium in 2010. The new
recommendations for calcium are 800 mg (EAR) and 1,000 mg (RDA) (Officeetdripi
Supplements: Calcium, 2011). The new recommendations for vitamin D age(EAR) and 15
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ug (RDA) (Office of Dietary Supplements: Vitamin D, 2011). Thealues below are from t-tests

that compare the mean value of the groups estimated intake to thealt/sRkR v

Table 3: Dietary Reference Intakes (DRIs): Estimated Average Regrements for Lactating

Womerr (19-30 years) (DRI, 2006)

Nutrient per Day | EAR | % Less than EAR | Mean SD p Value
CHO (g) 160 12.8 270.3 116.1 .000*
Protein (g/kg) 1.05 42.4 1.2 0.5 .009*
Vitamin A (ug) 900 22.1 1408.2 653.2 .000*
Vitamin C (mg) 100 40.7 150.2 151.5 .003*
Vitamin E (mg) | 16 90.7 9.7 4.8 .000*
Thiamin (mg) 1.2 19.8 1.7 0.7 .000*
Riboflavin (mg) 1.3 12.8 2.3 0.9 .000*
Niacin (mg) 13 14.0 22.0 8.0 .000*
Vitamin Bs (MQ) 1.7 25.6 2.10 0.8 .000*
Folate (ug) 450 68.6 411.2 177.8 .046*
Vitamin By, (1) 2.4 9.3 5.2 2.2 .000*
Copper (9) 1.0 25.6 1.4 0.6 .000*
Iron (mQ) 6.5 4.7 16.6 6.1 .000*
Magnesium (mg) | 255 19.8 344.8 134.3 .000*
Phosphorus (mg) | 580 5.8 1542.9 593.6 .000*
Selenium Q) 59 174 95.9 32.8 .000*
Zinc (mg) 10.4 10.4 13.1 5.4 .000*
Vitamin D (ng) | 10 90.7 5.8 3.6 .000*
Calcium (mg) 800 26.7 1161.5 604.1 .000*

lodine and Molybdenum were not included because the results were not aveoialee DHQ
for these nutrients. (IOM, 2010)

The Al, (Table 4) set when there is no RDA for a specific nutrient (Diet@dance,
2009), was higher than the estimated intake for fiber, potassium, andcliacigiand-linolenic
acid just met the Al requirement. The evaluation of the estimateddématrient intake to meet
approximately 97-98% of the sample’s needs, known as RDA (Table 5; Dietdangej 2009),
identified nutrients similar to those identified by the EAR. Specificétle majority of the group

had inadequate intakes of vitamin E, vitamin D and folate when compar&fedtues, while

*Contains cells that had significant differencesamen the nutrient intake and the EAR recommendatasiables withu=.05.
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as when intakes of vitamin A, vitamin C, vitamig Binc and copper were not significantly

different than the RDA value.

Table 4: Dietary Reference Intakes (DRIs): Adequate Intake foBreastfeeding Women (19-

30 years) (DRI, 2006)

Nutrient per Day Al % Less Than Al | Mean SD p Value
Potassium (mg) 5100 94.2 3366.9 1452.2 .000F
Sodium (mg) 150( 4.7 3190.7 1129.1 .000F
Total Fiber (g) 29 89.5 19.7 7.7 .000%
Linoleic Acid (g) 13 51.2 131 5.9 .822
a- Linolenic Acid (Q) 13 51.2 13 0.5 .852

Vitamin K, Panothenic Acid, Biotin, Choline, Chromium, Fluoride, Manganese, @bland
total water were not included for Al because the results for thesemsitiiere not available

from the DHQ.

Contains cells that had significant differencesveen the nutrient intake and the Al recommendatanables withu=.05.
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Table 5: Dietary Reference Intakes (DRIs): Recommended Dietaryllwances for

Breastfeeding Women (19-30 years) (DRI, 2006)

Nutrient per Day RDA | % Less Than RDA Mean SD| pValue
Vitamin A («Q) 1,300 453 | 1408.2 653.2 128
Vitamin C (mg) 120 54.7 150.2 151.5 .068
Vitamin E (mg) 19 95.3 9.7 4.8 .000%
Thiamin (mg) 1.4 31.4 1.7 0.6 .000*
Riboflavin (mg) 1.6 19.8 2.3 0.9 .000%
Niacin (mg) 17 29.1 22.0 8.0 .000%
Vitamin Bg (mQ) 2.0 48.8 2.1 0.8 247
Folate (ug) 500 77.9 411.2 177.8 .0007
Vitamin By; (ug) 2.8 14.0 5.2 2.2 .000*
Copper (g) 13 46.5 14 0.6 124
Iron (mQ) 9 14.0 16.6 6.1 .000%
Magnesium (mg) 310 43.0 344.8 134.3 .01917
Phosphorus (mg) 700 8.1] 15429 593.6 .000t
Selenium (19) 70 23.3 95.9 32.8 .000%
Zinc (mg) 12 45.3 131 54 .056
Vitamin D (pnQ) 15 98.8 5.8 3.6 .000*
Calcium (mg) 1,000 41.9| 1161.5 604.1 .0007
Carbohydrate (g) 210 23.3 270.3 116.1 .0007
Protein (g) 71 36.0 82.2 29.0| .001*

lodine and Molybdenum were removed because the results were not avadabted DHQ for

these nutrients.

Dietary Intake plus Supplements

A majority of mothers (80%) in the sample took supplemental vitaminsadter the

delivery of their baby. The dietary intake and the supplemental consumptloa mbthers were

added together to calculate the total amount of each nutrient thabmsasmed by the mother.

All mean intakes were appropriate, although a small percentage dgtlirs/remained at

potential risk.

’ Contains cells that had significant differencesveen the nutrient intake and the RDA recommendat#iables withu=.05.
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Table 6: Dietary Intake plus Dietary Supplements Compared to EAR (n=@)

Nutrient EAR % less than EAR | Mean | SD Min Max
Magnesium (mg) 255 12.8 386.2 142.3 108.5912.3
Iron (mQ) 6.5 2.3 26.8 12.4 57 |705
Zinc (mg) 10.4 8.1 194 7.7 40 |43.6
Copper (9) 1.0 8.1 2.2 0.9 04 |53
Vitamin D (ug) 10 14.0 184.3| 125.9 0.8 | 3075
Selenium (1g) 59 17.4 95.9 32.8 32.0 | 189.4
Thiamin (mg) 1.2 8.1 2.6 1.6 06 |11.3
Riboflavin (mg) 1.2 3.5 3.2 1.6 06 |12.2
Niacin (mg) 13 7.0 31.7 12.6 8.4 | 79.7
Vitamin B6 (mg) 1.7 10.5 5.2 8.8 0.7 |46.2
Vitamin B12 (Q) 2.4 3.5 7.8 3.2 1.1 19.8
Calcium (mg) 800 23.3 1238)6630.2 252.8 | 3785.3
Vitamin A (ug) 900 8.1 2077.6 856.7 213.9 | 4195.4
Vitamin E (mg) 16 38.4 18.5 8.9 29 |52.8
Vitamin C (mg) 100 20.9 185.00 165.9 27.2| 1348.2

The dietary intake of the subjects was also broken down into food groups that were
consumed. Although there is not a standard to compare the intake of food groupatioglact
women, it is interesting to see what the intake of food groups isissdample. Despite the
appropriate distribution of macronutrients, the amounts of kilocalonpessented by

discretionary fat and added sugar are of concern; the results are shicatteir7.
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Table 7: Number of Servings (n=86)

Mean SD Min Max
Total Grain Servings 5.6 2.2 1.7 10.72
Whole Grain 1.3 0.6 0.2 2.8
Non-Whole Grain 4.3 1.9 1.2 8.9
Total Vegetable Servings 3.7 1.9 0.7 115
Dark Green Vegetable Servings 0.3 0.4 0.0 2.5
Deep-Yellow Vegetable Servings Q.3 0.3 0.0 1.2
Dry Bean and Pea Servings 0.2 0.2 0.0 1.3
White Potato Servings 0J7 0.6 0.0 3.5
Other Starchy Vegetable Servings D.3 0.6 0.0 1.4
Tomato Servings 0.6 0.4 0.1 2.7
Other Vegetable Servings 1.4 0.9 0.2 6.3
Total Fruit Servings 29 2.65 0.2 20.8
Citrus/Melon/Berry Servings 183 2.03 0.1 17.5
Other Fruit Servings 1.6 1.14 0.0 6.9
Total Dairy Servings 2.7 1.84 0.3 10.8
Milk Servings 1.8 1.50 0.1 7.8
Yogurt Servings 0.2 0.22 0.0 0.8
Cheese Servings 07 0.56 0.1 3.0
Lean Meat from Meat/Poultry/Fish (0z.) 3.3 1.6 0.8 8.6
Lean Meat from Beef/Pork/Lamb/etc. (0z.) 16 1.0 0.3 5.3
Lean Meat from Organ Meats (0z.) Q.0 0.0 0.0 0.1
Lean Meat from Franks/Luncheon Meats (0z.) 0.5 0.4 0.0 2.0
Lean Meat from Poultry (0z.) 0.9 0.7 0.0 3.6
Lean Meat from Fish/Other Seafood (0z.) D.3 0.2 0.0 1.1
Lean Meat Equiv. from Eggs (0z.) 0.3 0.2 0.0 1.0
Lean Meat Equiv. from Soy Products (0z.) D.1 0.2 0.0 1.2
Lean Meat Equiv. from Nuts/Seeds (0z.) D5 0.5 0.0 3.6
Grams of Discretionary Fat (0z.) 60.9 26.4 19.7 134.1
Teaspoons of Added Sugar (0z.) 17.2 12.9 3.0 79.4
Total Drinks of Alcohol 0.0 0.1 0.0 0.5

Section 4 — Dietary Intake and Demographic Characteristics and Stss

No significant correlation was observed between marital statusnageje and

employment status and any of the estimated intakes of the nutrients dtinf@ese variables

were not considered in the regression model. Dietary intake and componeatsmfaistress

were significantly correlated. The specific stress factotsakee significant in relation to dietary

factor were Difficult Child (DC) and Parent-Child Dysfunctional Intéicac(PCDI). Each of the

dietary factors were related to the three stress factors froRShirm, including DC, PCDI,
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and Parental Distress (PD) in a regression model. Total stregsotvased in the regression
analysis, as total stress scores are the sum of the three componeetsdfan the PSI form.
Kilocalories per kilogram: Pre-pregnancy Weight

The relation between the three stress factors and the intake @afidiles (Kcal) per day,
explained 14% of the variancg(B,82) = 4.52p = .005] in calorie intake. The stress factors that
were most influential in the relation between energy intake and stezesPCDI p = .008) and
DC (p=.007). PCDI was negatively correlated to energy intake and DC was pysiovelated
to energy intake. Kcal/kg, based on the subject’s pre-pregnancy weightalgalated and
compared to the three stress factors. The relation between thettls=sefactors and the intake of
kcal/kg explained 12% of the variance [(F(3,80) = 3(55,018].When comparing the stress
factors and kcal/kg, D(p(= .026) is the only significant variable, but it is the more accurate
calculation for calorie intake because it is standardized for dierein initial weight.

Table 8: Regression Results Examining Energy Intake as Kcal/kg ofg-pregnant weight
and PSI Stress Factors

Coefficients

Unstandardized | Standardizeq
Coefficients Coefficients Correlations
Model B Std. Error Beta t Sig. | Zero-ordel] Partial Part
1 (Constant) 14.687 8.410 1.746 .085
PSI_PD .522 .267 .219| 1.957 .054 .240 214 .206
PSI_PCDI -.642 424 -.190| -1.512 135 .025| -.167 -.159
PSI_DC 712 .313 .283| 2.276] .026* 247 247 .239

a. Dependent Variable: kcal_prepreg
*Contains cells that had significant differences between the twdnesisvitha=.05.

Protein Intake (grams/day)
The intake of proteins in grams per day, the second model was signik¢ay82]) =
3.66,p = .016] explaining variance of about 12%. Specifically, PQD>4 (009) and DC{(=
.026) were the two factors that influenced the relation between photzke and parenting stress.

DC was positively correlated to protein intake and PCDI was negativelelated to protein
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intake. Protein (g/kg) was not significantly related to any of the 8dactors [F(3,82) = 2.20,
p =.094].

Table 9: Regression Results Examining Protein Intake (g/day) arfélSI Stress Factors

Coefficients

Unstandardized Standardized
Coefficients Coefficients Correlations
Zero-

Model 2 B Std. Error Beta t Sig. order Partial Part
1 (Constant) 70.836 13.406 5.284 .000

PSI_PD 747 467 191 1.599 114 .170 174 .166

PSI_PCDI -2.101 .786 -.357| -2.673| .009* -.090 -.283 -.277

PSI_DC 1.288 .566 .305| 2.274] .026* 175 244 .236

a. Dependent Variable: Protein - g
*Contains cells that had significant differences between the twadlesiavitha=.05.

Calcium Intake

Model three, the relation between calcium intake and the three striss favas
statistically significantf(3,82) = 5.53p = .002] explaining 17% of variance. The two stress
factors that made a significant impact of the relation betweeugabnd stress were PC £
.001) and DCi{ = .005). PCDI was again negatively correlated to calcium intake and DC was
positively correlated to calcium intake. When calcium supplementation aadydiggake were
added together, the relation between stress and calcium intake wasasigififi(3,82) = 4.5%
= .005], and accounted for a variance of 11.2%. When total intake of calciurcaladated,

PCDI (p = .003) and DCy= .012) were the two significant stress variables.
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Table 10: Regression Results Examining Dietary Calcium Intake anB@S| Stress Factors

Coefficients

Unstandardized

Standardized

Coefficients Coefficients Correlations
Model 3 B Std. Error Beta t Sig. | Zero-ordeq| Partial Part
1 (Constant) 923.448 270.881 3.409 .001
PSI_PD 17.339 9.445 .213 1.836 .070 .186 .199 .185
PSI_PCDI -53.662 15.884 -439| -3.378 .001 -121 -.350 -.340
PSI_DC 32.672 11.446 372 2.854 .005 .203 .301 .287

a. Dependent Variable: Calcium - mg

*Contains cells that had significant differences between the twdnesisvitha=.05.

Iron Intake

The fourth model was statistically significaR($,82) = 3.22p = 0.027], explaining 11%

of the variance. Specifically, PCO# € .009) and DC{ = .17) were the two stress factors that

were statistically significant, PCDI was negatively correldateiron intake and DC was

positively correlated to iron intake. When supplement intake and dietakgiof iron were

combined, the regression became insignificant [F(3,82) = p.48227], with a variance of

5.1%.
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Table 11: Regression Results Examining Iron Intake and PSI Stred-actors

Coefficients

Unstandardized

Standardized

Coefficients Coefficients Correlations
Model 4 B Std. Error Beta t Sig. | Zero-orderl Partial Part
1 (Constant) 15.582 2.845 5.477 .000
PSI_PD .092 .099 111 .923 .359 .098 .101 .096
PSI_PCDI -.448 167 -.362| -2.687 .009* -.116 -.284 -.281
PSI_DC .292 .120 .328 2.428 .017* .160 .259 .254

a. Dependent Variable: Iron - mg
*Contains cells that had significant differences between the twadlesiavitha=.05.

Zinc Intake

The relation between the dietary intake of zinc and the three stoésis, model five, is

statistically significantff(3,82) = 4.15p = .009), explaining 13% of the variance. The two stress

components that effected the relation of zinc and stress were PEDDQ7) and DC({ = .009),

where PCDI was negatively correlated to zinc intake and DC was pasitiveelated to zinc

intake. When zinc dietary intake and supplemental intake were combineégtbssion between

zinc intake and stress was not significant, [F(3,82) = p31,275].
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Table 12: Regression Results Examining Zinc Intake and PSI Stregactors

Coefficients

Unstandardized Standardizeg
Coefficients Coefficients Correlations
Model 5 B Std. Error Beta t Sig. | Zero-orderl Partial Part
1 (Constant) 10.778 2.484 4.340 .000
PSI_PD 122 .087 .166 1.404 .164 .164 .153 144
PSI_PCDI -.404 .146 -368| -2.773] .007* -.080 -.293 -.285
PSI_DC .282 .105 .358 2.686| .009* 210 .284 276

a. Dependent Variable: Zinc — mg
*Contains cells that had significant differences between the twdesisvitha=.05.

Dietary Intake and Three Stress Scales

There was a consistent pattern in the relation between stress tang idike for each
nutrient examined. The PSI_PCDI scale was negatively correlateccaghesl_PD and PSI_DC
were positively correlated. To further examine this relation avagiable was computed by
subtracted the raw score for the DC stress from the raw score @@ iHestess (PCDI-DC). A
correlation analysis examined the relation this variable and theakiries, Protein, Fe, Zn, and
Ca. The relation between the dietary intake of kilocalories (ba$@despregnancy weight) and
PCDI-DC is statistically significanf(1,82) = 5.84p = .018). Figure 1 shows the relation
between kilocalories and PCDI-DC. Kilocalories were chosen becaudesiinges in intake of
kilocalories change the intake of the other nutrients of interesuliResuggest that parenting a
child who is both difficult to care for and is less responsive mosttaftketary intake. When the
mother is experiencing PCDI stress more than DC stress there is loweofsotnption, but the

opposite occurs if DC stress is greater than PCDI stress. .
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Figure 1: Correlation Between PCDI-DC and Kilocalories
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CHAPTER V

CONCLUSIONS AND DISCUSSION

Section 1: Conclusions

The women in the sample for this study were predominately white, highlyteduca
married, and unemployed. Interestingly, the research staff observed thabifmeymother’s
that were unemployed were students at the university, or also stay at hameThe average
number of children for the group of participants was two children. Thege/@musehold income
for this sample was between $25,001-$40,000 dollars per year. This is a low arerage
income considering most the women in the study are married and highly educatech bet
explained by the low employment rate of this sample. The socioeconomic factonisied in
this study, maternal age, income, and marital status, had no effect on theidiata of the
participants, perhaps because of the high education levels.
Macro and Micronutrients

The average dietary intake of the micronutrients for the subjesttthe EAR for most of
the micronutrients. Greater than 40% of the population did not meet the neddsndf C, D, E,
folate and protein (g/kg) when compared to the EAR. Carbohydrate recontroradére
sufficiently met when compared to the EAR recommendations. Mean prdtgie inas ,
however 42.4 percent of the sample was at risk as they consumed |ldbe tBAR
recommendations for protein, based on g/kg. This reinforces that dietdy istindividualized

and should be treated that way for purposes of assessment. The perceataggydirom
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protein (16%), fat (33%) and carbohydrates (52%) was comparable todhemeaded 15%
from protein, 30% from fat and 55% from carbohydrates The mean intake for trenvimithe
study showed an overall, well-rounded diet.
Vitamins and Supplements

Most women were still taking supplements, which helped compensate fadiidual
problems in nutrient consumption in their diet. When comparing the dietakeiof the sample
to the Estimated Average Requirements (EAR), the nutrients of coweee vitamin E, vitamin
C, vitamin D, protein (g/kg), and folate. Vitamin E, vitamin C, and vitamint&kimwas
improved when supplemental intake was added to dietary intake for the sulbjestever, even
after supplementation intake of vitamin E and C and calcium remained amowegyi20 percent
of sample, according to the Adequate Intake (Al) values.
Food Groups

The Food Guide Pyramid does not have specific food group recommendations for
breastfeeding mothers. A mother can fill out her personal information, inglade, baby’s
birthdate, etc., and determine the plan that is best for her individually, beiatteeno “standard”
values for the recommended serving sizes for specific food groups foetwfbeding sample.
The women in this study had an average consumption of 5.6 total grains/d, 3.7 tatbleege
servings/d, 2.9 total fruit servings/d, and 2.7 total dairy servings/d. Toerdrof discretionary
fat was 60.94 g/d, which is a high amount of extra fat in the diet. An interestdigdiwas the
amount of added sugar to the diet, which on average was 17.2 tsp/d. Thisobextess
discretionary kilocalories added to the mother’s diet.
Stress and Dietary Intake

Stress among the mothers in this sample was within typical or averags,raogording
to the parenting stress index. Parent Child Difficult Interaction (@ Difficult Child (DC)
were the two subscales of stress that were consistentigdétathe dietary intake of the mothers.
PCDI subscale asks questions referring to the feelings of wanutifi he mother’s child makes
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her feel bothered or in a bad mood. DC subscale questions whether the nebiltbissmore of
a problem than expected or if the child is more demanding than other chil@&ie2@®P0). The
interesting finding was that the two different subscales related thdtagy habits of the
breastfeeding mothers in opposite ways. A correlation analysisomdsated and when PCDI
stress was greater than DC stress, the mother had a lower dittkey but when DC was great
than PCDI stress there was a higher dietary intake.. In summary, thenedasion between when
the mother is feeling bothered or in a bad mood because of her child and a decriesse/in d
intake, but there is also a relation between the mother feeling kkeasha more demanding or
troublesome child and an increase in dietary intake. Parentingdandtolis both difficult to care
for and is less responsive, most affects dietary intake

When dietary intake and supplemental intake were combined, the regriesgielation
between zinc and stress, and iron and stress was not significant. Whetdaheintake of
calcium was added to the supplemental intake, the model was still signifioaslightly less
significant. This helps to understand that it is the relatiowds dietary intake and stress that is
significant, not necessarily the supplemental use.
Section 2 — Relationship of Findings to the Literature
Demographic Factors

Income did not affect the dietary intake of our breastfeeding women, whicFeiedif
than the findings from Qian et al., which found that lower income had an impadttary intake
of protein, lipids, Na, K, P and Ca (Qian, Chen, Lu, Wu, & Zhu, 2010). The average annua
income for our sample was $25,001-$40,000, which is considered 133 - 175% of the poverty
level for a family of four (U.S. Department of Health and Human Serv&fHdd). Low-income
women did not meet the recommended daily intake of vegetables, fat gdadry compared to
the Food Guide Pyramid (George, Hannss-Nuss, Milani, Freeland-Graves, 2@805)fddind

that women of lower income consumed less than 2 servings of fruits and vegethliibsvas
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not the case in our group of breastfeeding women. The breastfeeding women inlyphiast a
high intake of dietary fat, which was similar to the findings of Georgéd e

The majority of our breastfeeding mothers were unemployed (59.3%), but cdrttnue
breastfeed their infants, which is different than the findings tratk et al., who found that
lower occupational status or unemployment was associated with nofdedagj (Heck,
Braveman, Cubbin, Chavez, Kiely, 2006). The relatively high rate of unemployragrtae
been due to the number of students participating in the study. Although the number of
unemployed participants was high, the education level of the sample wagyhlso h
approximately 94.3% have some college or more. Maternal age, education,raaldstasus did
not affect the dietary intake of our breastfeeding participants. Thisnd&gate a threshold
effect, with a lack of variability in education, limiting the chance tstiens with other variables
and diet.
Dietary Intake

Overall the mothers in the study had a relatively well-balancedQ@ireaverage, the
women consumed enough of the essential micro and macronutrients when comreer &hia  t
with the exception of vitamin C, vitamin E, folate, vitamin D and protein. Theemcalso
exhibited low intakes of total fiber, linoleic acid amdinolenic acid. An interesting finding was
the amount of extra fat and discretionary sugars that were being consuthecdythers. On
average, 17.2 teaspoons of sugar were added to the diet and 60.9 grams of adueddaed
sugar could be explained by the intake of soda pop, adding sugar to coffee or acualg to f
enhance the flavor. The amount of discretionary fat that is in the motletrsould be due to the
limited availability of healthy foods, due to the lower income sample féadt fried foods and
low cost foods are calorically dense but lack in nutrient content. The high acf@added fat in
the diet can also affect the mother’s breast milk. The mothersaserin fat in the diet causes an
increase in fat in the mother’s breast milk content. The mother is thdimdeher infant a diet
that is high in fat content, which could possibly cause weight gain or obesigy infant
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(Mohammad, Sunehag, Haymond, 2009). The average caloric intake for our moth2y8582as
kilocalories per day, which is close to the amount consumed by women in pléest stu
(Butte,Garza, Stuff, Smith, Nichols, 1984). A past study found mothers who breaptfo one
year postpartum were more likely to consume at least three servifiggofnd vegetables per
day, but were not more likely to consume two or more servings of milk péOdsgn, 2005),
and the mothers in our study consumed more than 2 servings of milk but consumedistightl
than 3 servings of fruit per day.

A recent study was published that examined the dietary intake of mothedSQ)
during 6 and 9 weeks postpartum that were breastfeeding or formula feedingnsice ied
overweight (Durham, Lovelady, Brouwer, Krause, & Ostbye, 2011). Two 24-hallsreere
performed for each of the subjects via the telephone. The results sfutly found breastfeeding
women in the study consumed more energy than formula feeding women, with ame aferag
2,407 kilocalories per day, but the percentage of energy from protein, carbebyahdtfat were
within acceptable ranges for nutrient intake. When the motheakdnwas compared to EAR
values, vitamins A, E, C, and folate were inadequate, including calcium whmraced to Al.
The study compared the mothers food group intake to MyPyramid for Moms, by using
standardized reference women since MyPyramid for Moms is indivigaialand found that the
subjects did not meet the recommended servings of fruits, vegetahlas, dairy, meat or fat.
Also, the breastfeeding women in the study consumed more discretionaryckikxathen
compared to formula feeding mothers (Durham, Lovelady, Brouwer, KrauSstl#e, 2011).

These results are similar to the results found in our study. Althougldwmt have
formula feeding group to compare our breastfeeding group to, the mothers in oumsisuiyned
an average of 2,052 kilocalories, which is comparable to the 2,107 kilocaleridaypin the
Durham et. al study. Also, the women in our study did not meet the recommended intake of
vitamin E, vitamin C, vitamin D, protein (g/kg), and folate, when compared toAReaRd Al
which is comparable to the nutrient deficiencies in the Durham etdyl. skthere was a large
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amount of discretionary fat (60.9 grams) and added teaspoons of sugar (1 &2)iataty intake
of our moms, which is similar to the increase in discretionary eslanithe Durham et. al study.
Kilocalories, Protein, Calcium, Zinc and Iron

The nutrients of focus for this study included kilocalories, protein, caldimo and iron.
Protein intake was of concern for the 42.4% of the sample who did not mésriieAR (), but
the mean intake (1.2 g/kg) was higher than the recommended 1.05 g/kg. Dittieeyshould be
individually assessed to better meet the needs of each person efégeasaloric intake for the
mother’s was 2052.01 calories per day. Overall, the mean dietary fotakest nutrients was
met, providing that the mothers had a generally well-balanced diet.

Sress

Overall, the women in the study had a typical level of stress when loakihg
percentiles from the PSI results. The normal levels of stress codleelie the hormonal state
that the mother’s are experiencing during lactation. The currentliterstiates that breastfeeding
women have a lower level of stress, when compared to women who chose not tedutehstf
child, which is similar to the findings in our study (Mezzacappa, Gueti@diagiella, 2000;
Mezzacappa, Guethlein, & Katkin, 2002; Mezzacappa & Katkin, 2002).

An interesting finding was PCDI and DC were the two subscales of 8ietss
significantly affected the dietary intake of the breastfeedindnenst but in opposite ways. If the
mother feels like her child is very difficult, as measured by the DIg,9b&n this was related to
an increase in the mother’s stress, which is related to an inenezederic intake. This was
shown in both the bivariate correlation analysis and the regressionisnidlysever the
regression analysis uncovered further relations between intakbeaR®tand PC_DI subscales.
In the regression analysis, the relation between PC_DI and intake waseaesyajgesting that
the relation between the amounts of care an infant requires and theddlthie infant to provide

feedback is critical understanding the relation between parentiisg sind intake.
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To our knowledge, there is no current literature on the relation bestesss and dietary
intake in breastfeeding women.
Section 3: Implications
Supplementation

It is important for breastfeeding mothers to continue to take suppleigert pregnancy
and during lactation. Although our mothers had an relatively well-rounded diet, once
supplementation was factored in their diet was better. The supplememptatidded an increase
in essential vitamins and minerals that were slightly low when comhpatbe EAR, specifically
vitamin D, vitamin E, thiamin and vitamin C. | would recommend that all breastigeabthers
consume some type of supplementation to ensure that they are getting enougisséttial
vitamins and minerals to help feed their baby an adequate diet.
Calorie, Fat and Sugar Intake

The amount of kilocalories that are consumed by the mother is important dutatmpiac
especially when considering the quality of the babies diet. Although thagavealoric intake for
the mothers was good, there were 28 subjects (32.6%) that consumed lesS@hzaidriés per
day. A woman needs to consume over 1700 kilocalories per day, or it couldtzdfeciality and
production levels of her milk, which in return, affects the dietary qualitiiedfood that her
infant is receiving (Mohammad, Sunehag, Haymond, 2009; Qian, Chen, Lu, Wu, Zhu, 2010). It is
important for mothers to not limit their calorie intake too much, but treeydd not want to
consume too many kilocalories. | would recommend a mother consuming over 1,700 dalbries,
less than 2,500 kilocalories, depending on the mother’s individual measuseRr@viding a
range of calorie consumption for the mother might make the transition frgmagprey to
lactation easier.

When a mother is consuming a diet that is high in fat, this makes the isbifeast milk
high in fat, which is providing a high fat diet to her infant. Breastfeedingem®need to watch
out for the amount of fat in their diet because it can be the differengedretfor example, skim
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milk and whole milk for the baby. If the baby is consuming a high fat diet, themty increase
the chances of overweight and obesity in the infant.

The mothers in the study had a high amount of added sugar in their diet. This could be
anything from soda pop consumption, adding sugar to their coffee or flavoring fobdsdaéd
sugar. | would advise against a large amount of sugar being added to thealiselibis
increases their caloric intake significantly and is not providing anyemtrio their bodies or
their infants. | think limiting the amount of pop that is being consumed and raitiadj the
amount of sugar to foods is a good idea in lactating women. Recommending a sudatesubsti
would be a good alternative for mother’'s who enjoy sweetening their foods.

Sress

Stress affected dietary intake in different ways, depending on theftgpress that was
experienced. This shows that stress cannot be bundled up into one categmrgliffsirent
categories of people may be experiencing different types of stresshamkithiat is something
we need to take into consideration. Just like nutritional recommendatire made for different
groups of people, stress should be considered differently for each group of padpier
research needs to be done on the relation between stress and dietary intake
Section 4: Research Questions

The hypothesis of this study was that the dietary intake of bredstjeedmen will
differ based on psychological and socioeconomic status. There were twacspeatsfiof this
study, including:

I. To describe the intake of breastfeeding women and compare it to the diekegiof
kilocalories, protein, calcium, zinc and iron.
II. Examine the effect of stress, age, income, and marital status, on the dieteey Of

calories, protein, calcium, zinc and iron.
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Aim|

The majority of the breastfeeding women (n=86) in the study met the witake
carbohydrates, but 42.4% of the women consumed less than the EAR values iior Phete
intake of calcium, iron and zinc intake was adequate for the breastfereaimen, according to
the EAR. When supplements were added to the dietary intake values of thiebdeas
mothers, this increased the total intake of calcium, zinc and iron. The itakpplemental
vitamins is important for breastfeeding women because it helpstthemaet the needs of
important vitamins and minerals that they are not consuming in their diet.

The vitamins that were low in the breastfeeding women'’s diet wenaivite (90.7%
less than the EAR), vitamin C (40.7% less than the EAR) and vitamin D (90.3%aesthe
EAR). Supplementation did increase the amount of vitamin E, vitamin C, andrvitaimithe
total diet. Folate (68.6% less than the EAR), fiber (89.5% less than)tHeéleic acid (51.2%
less than the Al) anglinolenic acid (51.2% less than the Al) intake was low for the women in
the study, when comparing the mean intake to Al and EAR. Overall the women indhéad
an adequate diet, only lacking a few vitamins and minerals when examiningahemade of
the women.

Aimll

Stress, age, income, and marital status all affected the dietiake iof zinc, calcium, iron
and protein differently. Age, income and marital status did not affeattilee of zinc, calcium,
iron and protein. PCDI and DC were significantly related to each of themtstbut in different
ways.. There is an opposite relation between these two stresdesment the dietary intake of
the nutrient variables because the two stress variables ferenlifand appear to have different
effects on dietary intake. The stress factors associated with RE€lDdi¢ the feeling that the
mother’s child does not do things that make the mother feel good, the child lesde¢han
expected, and/or the mother feels like her child doesn't like her ortavbetclose to her. The
stress factors associated with DC include the child seeming to crysanéus than most
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children, having a very moody child, and/or her child gets upset easily theethiings. Both of
these factors are related to dietary intake. There is #orelagtween when a mother feels like she
has a fussy, moody, difficult child and an increase in dietary intaleeT$f also a relation
between a lower dietary intake and a mother feeling like her childdoe® things that make
her happy, or doesn’t want to be close to her.
Section 5: Limitations and Further Research

One limitation of the study is the self-report for the surveys that arg benducted
during the study (Vucic, Glibetic, Novakovic, Ngo, & Ristic-Medic, 200%)e Women in the
study complete all of the questionnaires and surveys on their own or with onpestten
present, but it is strictly from their point of view. Also, if theseany confusion that the mother
might have while completing the Diet History Questionnaire (DH@Y)etlis no one to help the
mother with the question she might have pertaining to the survey. The DH® fromea
reliable and well-known source, the National Cancer Institute, and hasdekfoumany years
in various studies. The DHQ does not ask the mother to fill out questiorgandseo
supplemental use, but the questions are not specific and may not completehtad account the

use of multi-vitamins versus individual vitamin and mineral supplertienta

Further research needs to be done on the relation between dietary mutatess
factors, specifically the types of foods that are being eaten durassfill events or situations. A
24-hour recall might be helpful in retrieving the specific types and amofifdeds that are
being consumed. Blood levels of zinc and iron could be examined to better expkctutile
intake of these nutrients, instead of relying on a intake survey. Havititgademeet with
women in their last trimester of pregnancy to discuss breastfeedsusvermula feeding and

the diet that they consume, would be beneficial in this group of women.
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APPENDIX 1
DIETARY INTAKE
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Table 13: Dietary Intake (n=86)

Mean SD Min Max
Food Energy-kcal 2052.01 762.94 696.02 5359.26
Protein-g 82.19 29.03 26.80 159.62
Total Fat-g 76.38 30.72 25.48 152.62
Saturated Fat-g 27.09 12.55 8.47 72.35
Monounsaturated | 28.82 11.88 9.81 61.44
Fat-g
Polyunsaturated Fat-14.70 6.37 4.82 36.06
g
Cholesterol-mg 229.28 94.57 84.82 482.73
Carbohydrate-g 270.28 116.12 86.99 869.46
Dietary Fiber-g 19.72 7.81 4.58 44,13
Alcohol-g 0.55 1.08 0.00 5.8
Vitamin A-IU 9960.63 5537.36 1429.74 24778.74
(CSFII)
Vitamin A-mcg RE | 1408.20 653.20 213.90 3123.96
(CSFII)
Carotene-mcg RE | 790.39 530.31 69.39 2327.25
(CSFII)
Vitamin E-mg ATE | 9.68 4.79 2.79 30.12
(CSFII)
Vitamin C-mg 150.21 151.50 27.20 1305.35
Thiamin-mg 1.68 0.65 0.55 4.32
Riboflavin-mg 2.31 0.94 0.58 6.73
Niacin-mg 21.98 8.02 8.15 44.02
Vitamin B6-mg 2.10 0.79 0.67 5.48
Updated Folate-mcg 411.18 177.83 129.65 1349.38
(1998 CSFII)
Vitamin B12-mcg 5.16 2.24 1.06 15.54
Calcium-mg 1161.52 604.11 252.76 3785.32
Phosphorus-mg 1542.87 593.56 450.35 3714.20
Magnesium-mg 344.78 134.34 108.50 840.88
Iron-mg 16.56 6.12 5.29 36.18
Zinc-mg 13.13 5.42 3.98 32.88
Copper-mg 1.40 0.61 04 3.85
Sodium-mg 3190.72 1129.13 1033.59 6759.31
Potassium-mg 3366.88 1452.20 1071.21 11050.89
Caffeine-mg 102.51 144.70 0.80 622.82
Theobromine-mg 57.90 49.84 3.87 248.56
Selenium-mcg 95.94 32.81 31.68 189.37
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Dietary Intake Cont'd (n=86)

Mean SD Min Max

Total Vitamin A Activity-mcg 924.11 394.06 171.44 2545.10
RAE(NDS-R)

a-carotene (provitamin a cartenoid)r 924.13 798.40 25.45 3531.27
mcg (NDS-R)

B-carotene (provitamin a cartoenoid)3449.34 2121.75 297.02 8845.19
mcg (NDS-R)

B-cryptoxanthin (provitamin a 188.19 254.25 26.98 2247.58
carotenoid)-mcg (NDS-R)

Lutein + Zeaxanthin -mcg (NDS-R)| 2510.35 1583.74 453.60 9598.58

Lycopene -mcg (NDS-R) 7178.64 4627.59 1135.79 2408481

B-carotene equivalents-mcg (NDS-R) 4005.36 2532.79 334.58 10588.54
Vitamin E-Totala-tocopherol-mg 8.90 412 2.55 24.96
(NDS-R)

B-tocopherol-mg (NDS-R) 0.35 0.15 0.08 0.88

d-tocopherol-mg (NDS-R) 2.04 1.00 0.52 5.65

y-tocopherol-mg (NDS-R) 13.15 5.63 3.67 26.22
Vitamin D (calciferol)-mcg (NDS-R) 5.78 3.64 0.75 21.74
Methionine-g (NDS-R) 1.78 0.63 0.54 3.42
Folate-mcg (NDS-R) 440.38 186.12 134.61 1323.42
Dietary Folate Equivalents-mcg (ND$-560.66 229.15 171.84 1440.68
R)
Natural Folate (Food Folate)-mcg 268.68 147.47 81.46 1156.06
(NDS-R)
Synthetic Folate (Folic Acid)-mcg 171.99 86.23 36.50 529.23
(NDS-R)
Total Dietary Fiber-g (NDS-R) 19.68 7.73 4.48 44.05
Insoluble Dietary Fiber-g (NDS-R) 13.05 5.24 2.96 29.52
Soluble Dietary Fiber-g (NDS-R) 6.45 2.57 141 14.23
Total Trans-Fatty Acids (TRANS)-g | 4.60 2.13 1.49 11.80
(NDS-R)
16:1 TRANS (trans-hexadecenoic 0.06 0.04 0.01 0.19
acid)-g (NDS-R)
18:1 TRANS (trans-octadecenoic acid3.92 1.85 1.21 10.54
[elaidic acid])-g (NDS-R)
18:2 TRANS (trans-octadecadienoic | 0.57 0.26 0.17 1.39
acid [linolelaidic acid])-g (NDS-R)
Glycemic Load 131.55 61.84 41.69 451.02
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Table 14: Dietary Intake of Fatty Acid (n=86)

Mean SD Min Max
Fatty Acid 4:0-g 0.71 0.51 0.10 3.09
Fatty Acid 6:0-g 0.37 0.29 0.05 1.74
Fatty Acid 8:0-g 0.29 0.17 0.05 1.14
Fatty Acid 10:0-g 0.57 0.39 0.11 2.44
Fatty Acid 12:0-g 0.95 0.48 0.21 3.16
Fatty Acid 14:0-g 2.74 1.67 0.59 10.18
Fatty Acid 16:0-g 14.25 6.17 4.68 33.56
Fatty Acid 16:1-g | 1.34 0.62 0.49 3.52
(CSFII)
Fatty Acid 18:0-g 6.28 2.76 2.04 14.93
Fatty Acid 18:1-g | 26.84 11.06 9.06 57.31
(CSFII)
Fatty Acid 18:2-g | 13.14 5.87 4.20 34.42
(CSFII)
Fatty Acid 18:3-g 1.31 0.53 0.44 2.65
Fatty Acid 18:4-g 0.00 0.00 0.00 0.02
Fatty Acid 20:1-g 0.15 0.11 0.03 0.80
Fatty Acid 20:4-g 0.10 0.05 0.02 0.29
Fatty Acid 20:5-g 0.02 0.02 0.00 0.07
Fatty Acid 22:1-g 0.01 0.01 0.00 0.06
Fatty Acid 22:5-g 0.01 0.01 0.00 0.03
Fatty Acid 22:6-G 0.04 0.03 0.00 0.13
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Table 15: Percentage of Energy From (n=86)

Mean SD Min Max

Protein-g 16.22 2.65 10.66 22.76
Total Fat-g 33.39 5.81 19.89 44.39

Saturated Fat-g 11.78 2.94 6.06 22.23

Monounsaturated Fat-g 12.59 2.44 7.28 19.50

Polyunsaturated Fat-g 6.47 1.79 3.38 12.86
Carbohydrates-g 52.58 6.84 39.24 67.17
Alcohol-g 0.22 0.56 0.00 4.01
Table 16: Supplemental Vitamin and Mineral Intake (n=86)

Mean SD Min Max

Vitamin A (IU) 2231.24 1570.34 0.00 3571.43
Vitamin A (mcg RAE) 669.37 471.10 0.00 1071.43
B-carotene 267.75 188.44 0.00 |428.57
Vitamin E 9.59 7.34 0.00 45.80
Vitamin C 34.78 45.10 0.00 400.00
Thiamin 0.89 1.28 0.00 7.50
Riboflavin 0.91 0.96 0.00 5.50
Niacin 9.67 7.48 0.00 35.71
Vitamin B6 3.40 8.75 0.00 44.29
Folic Acid 190.46 138.40 0.00 457.14
Vitamin B12 2.68 1.89 0.00 4.29
Calcium 77.05 185.75 0.00 714.29
Magnesium 41.47 32.59 0.00 71.43
Iron 10.21 9.56 0.00 34.29
Zinc 6.22 4.89 0.00 10.71
Copper 0.83 0.65 0.00 1.43
Vitamin D 178.50 125.62 0.00 285.71
Selenium 0.00 0.00 0.00 0.00
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CORRELATIONS TABLE 1
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Household

Age Employment Income Level | Marital Status

PSI_PD Pearson Correlation .020 -114 -.030 -.187
Sig. (2-tailed) .855 .295 .786 .085

N 86 86 86 86

PSI_PCDI Pearson Correlation .164 .040 -.016 -.008
Sig. (2-tailed) 130 713 .887 944

N 86 86 86 86

PSI_DC Pearson Correlation .082 .106 -.089 -.039
Sig. (2-tailed) 452 .332 416 722

N 86 86 86 86

PSI_TotalStress Pearson Correlation .149 -.014 -.039 -.061
Sig. (2-tailed) 174 .897 722 582

N 85 85 85 85
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CORRELATIONS TABLE 2
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Correlations

Calcium - mg Prog_kg kcal 3wt | Zinc-mg | Iron-mg
PSI_PD Pearson Correlation .186 174 .186 .164 .098
Sig. (2-tailed) .086 .109 .086 131 .367
N 86 86 86 86 86
PSI_PCDI Pearson Correlation -.121 -.002 .036 -.080 -.116
Sig. (2-tailed) 265 .986 740 466 289
N 86 86 86 86 86
PSI_DC Pearson Correlation .203 .186 225 .210 .160
Sig. (2-tailed) .061 .086 .037 .052 142
N 86 86 86 86 86
PSI_TotalStress  Pearson Correlation .163 .185 211 157 .067
Sig. (2-tailed) 137 .090 .052 150 543
N 85 85 85 85 85

**_Correlation is significant at the 0.01 level (2-tailed).

*, Correlation is significant at the 0.05 level (2-tailed).
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- -~

r completing the

Y u"eiripnﬁ

O Log on to the website: hitps://riskfactor.cancer,govirespondent.him].
O Log in with the following information (See example below):
o STUDY CODE: nursbaby (all lower case and no spaces)
o RESPONDENTID: ____ (OSUwill be capitalized — no spaces)
o PASSWORD: Will be the same as your Respondent 1D

o Remember to answer questions over the past 12 months. Therefore, you will be
answering basically from the time that you became pregnant to now that your
baby is 3 months of age.

el e L 2y T &R T - T

e

= ——————

Rospondent [0 OSU00L okl .
——
Fasswiord IIIII4 . ; s i
[Login]

ELai3esl avtagr iy 31 Evede 30 Chele Fisid
%
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] Once you are successfully logged on you will see the following screen:

W plcmemn 1o the Die D HESRGEY Cusg Dorenired

Select “Start Questionnaire™

You will be given directions on completing the DHQ before you begin. At the bottom of
this direction screen, you will again need to select “Start Questionnaire™

O What will follow will be a series of questions about your diet over the past 12
months. Answer each question as accurately and honestly as possible. 11 it is more
convenient, you may complete the DHQ) in multiple sittings by logging out and logging
back in at a later time. It is likely that how you ate during your pregnancy is different
from how you would normally eat. Please keep this in mind as you respond to this
questionnaire and try to answer all items candidly.

" e ———— = . ==l ———
;-:-iml ot e, e PRI w—_— A
Torami, P, v g el
B, Fatn S P g
Cwraw, Fareabin Bemati 7 F o
Fpaed Bafiee . iy

Lkl o n e Heals Ll |
S ——
B, P, fiih

s i B AR If you have questions at any time
131:':_‘:"“ about the completion of the DHO,
e e et please feel free to call or e=mail,

“rzmu (eIt 1]
T — Phone: 405-564-4228
R (o G T E-mail: nurshabyi@okstate.cdu
LT AT ]
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DEMOGRAPHICS FORM
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Demographic Information Questionnaire

Child [nformation
What is your relationship o the baby? Example: mother, father, stepmother,

Gender of baby Male Female
Birthdate of baby

Month Day Year
Birth weight of baby —ba_ o=
Date of expected birth (due date)

Month Day Year

Was the baby bomn by c-section?  YES NO

Maternal Information

Birthdaie
Month Day Year
¥ our marital status (check one)
. Married, first time — Single, never married
—_ Single, separated ___Single, divorced
___ Single, widowed ___ Remarried
_ Onher, please specify:
Your own ethnic group (please check) __ Mative American Mation:
__ African American
___ Hispanic
— Asian
_ White
_ Multiethnic Deescribe:
____Other Describe:
Please place a check mark next to the highest grade you unmgleud in school.
6™ grade 11™ grade
__ 1™ grade 12" pgrade
B E . grade __ some vo-tech
9" prade ___ some college courses
10" grade ___ vo-tech graduate
—_ college graduate
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Please place a check mark next to the highest grade your spouse/partner completed in school.

__ 6" grade 11" grade
7" grade 12" grade
™ pgrade ____ some vo=lech
= ~ some college courses
107 grade ____ vo-tech graduate
___ college graduate
?wwmumdimwmmhhﬁﬂm{plmnbmkm}
£ 0-100 52000 - 2499
T8 100-499 T §2500 - 2999
—§ 500-999 T £3000 - 3499
% 1000- 1499 ~£13500 - 3999
% 1500-1999 ___ %4000 plus
]spmrtwﬂmlqnuammﬂurﬁmﬁmmlbfmmhmfﬂﬁﬁkﬂwﬂ
—Yyes o

Ethnic group of the biological father of the baby. (plense check)
Mative American Mation:

African American

Hispanic

Asian

White

Multiethnbe

Other

Describe:
Describe:

HER= Y

stance? (check as many as apply)

Do you currently receive state or federal financial assi
WIC

TANF
School lunchbreakfast
Food Stamps
Indian Health Services

R

Unemployment benefits

Energy assistance

Social Security/S51
= iadiani

For how many years have you received such assistance? (check one)

___ five or more years
___ four years

thres yers

twio years

one year

less than one year
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My child scems 1o be less healthy than other children [ know.
— strongly agree

____ 4o not agree or disagres

My child has never been seriously ill.

. agree
disagres

Where did you hear about our study? Were you referred by a friend or did you see a poster, newspaper
ad, poster, elc?
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