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CHAPTER I 

INTRODUCTION 

The global population is aging at a rate unprecedented in history. In the U.S., the 

' 

poipulation age 65 and older is expected to double by 2030 (National Institutes of Health 

2060). The average age of the U.S. population is also increasing. Life expectancy is now 

75.;5 years, compared with 47 years at the beginning of the century (Centers for Disease 
i 

cohtrol 2000). The nutrient needs of this population may perhaps be more varied than in 

any other time in the life span due to the differences in physiologic and psychological 

chlnges. Although the number of elderly living in nursing homes has increased 

substantially many people continue to work and lead active lives into their 70's and 

beyond (Schlenker 1998). Information on nutritional status and prevention of chronic 

disease is necessary for the aging, as life expectancy of the population continues to climb. 

Elderly people are likely to have one or more chronic diseases or degenerative 

conditions. The most prevalent chronic condition in the elderly is cardiovascular disease. 

Di~eases of the heart are the leading cause of death in this age group (Centers for Disease 
I 

Co'ntrol 2000). In addition, heart disease is the leading killer of Oklahomans, and the 

derh rate in our state is one of the highest in the U.S. (American Heart Association 

1999). Diet is one of a number of risk factors that are associated with the development of 

this chronic condition .. 

I High plasma homocysteine (hey) concentrations are considered an independent risk 

factor for cardiovascular disease (Eikelboom et al. 1999; Refsum et al. 1998; Verhoef et 

al.11997; Verhoef et al. 1996; VonEckardstein et al. 1994; Genest et al. 1990; 

1 



Pancharuniti et al. 1994; Lussier-Cacan et al. 1996). Homocysteine, an amino acid, when 

eletated in the blood can have deleterious effects on endothelial or smooth muscle cells 

aff¢cting the vascular wall structure (Tsai et al. 1994) and blood coagulation system 
I 

(MbDonald 1964). Current scientific evidence is accumulating that folate (folic acid), one 
' 

i 

ofie B vitamins, is involved in the prevention of cardiovascular disease by decreasing 

pla~ma hey concentrations (Ubbink 1997; Brattstrom et al. 1994; Malinow et al. 1997; 
I 

Jac~ues et al. 1999b). Because ofthis evidence, interest in determining folate's 
I 

rel*ionship to hyperhomocysteinemia has increased. 

lln the United States, the Recommended Dietary Allowances (RDAs) have been 

estjblished to suggest the amount of nutrient needed to meet the requirements for 

adequate nutrition of healthy people (Institute of Medicine 1998). The RD As have been 

updated approximately every ten years since the 1940's. In 1993, the Food and Nutrition 

Board conducted a symposium to review the RDAs. In 1994, it was determined that with 
I 

i 

the I new knowledge and technology available, the RD As could be reviewed to provide 

be1er information about nutrients. It was at this time that groups were formed to develop 

the !Dietary Reference Intakes (DRI) (Institute of Medicine 1998). The DRis include not 
I 

onl~ the RDAs but also an Estimated Average Requirement (EAR) and Tolerable Upper 
I , 
I 

Int~e Level (TUL) for each nutrient. The EAR is defined as the amount of nutrient that 

is±eeded to meet the needs of 50% of the population. The RDA is estimated from the 

E by correcting for population variance and is defined as the average daily dietary 

intke level sufficient to meet the nutrient requirements of approximately 98% of the 

poJulation (Bailey 1998). 

2 
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IFolate is the generic term used to refer to various chemical forms of this water­

solilible vitamin. Folic acid is the form used in vitamin supplements and fortified foods 

(Su~tor & Bailey 2000). In the final report it was determined that the RDA for folate is 

400 µg DFE/day and the EAR is 320 µg DFE/day (Institute of Medicine 1998). DFEs or 
I 

Di4tary Folate Equivalents differentiate between food folate and synthetic folic acid 

(used in supplements and fortification) based on differences in bioavailability between 
I 
J 

the two. DFEs are used to convert all forms of dietary folate, including synthetic folic 
I 
I 

acid in fortified products, to an amount that is equivalent to food folate. 

I 

Folic acid from fortified foods and supplements is more bioavailable than naturally 

I 

occurring folate in foods. The polyglutamate side chain of food folate must be cleaved 

before absorption can occur. This converts food folate to the monoglutamate form, which 

is taken up by a specific carrier in the cell membrane of the small intestine (Shane 1995). 

Natural food folate in the polyglutamate form is estimated to be 50-67% bioavailable 

(G~egory 1997; Sauberlich et al. 1987). When a synthetic folic acid (mono glutamate) is 

consumed as a supplement without food, it is nearly 100% bioavailable (Gregory 1997). 
I 

In contrast, when folic acid is consumed with food, as is always the case with fortified 
I 
I 

cer,eal grain products, its absorption is reduced by a small percentage so the estimated 
i 

bioavailability is about 85% (Cuskelly et al. 1996; Pfeiffer et al. 1997; Institute of 

I 

Medicine 1998). It is estimated that folic acid in fortified products or taken with food is 

1. J times more bioavailable than food folate (Institute of Medicine 1998). For example, 

106 µg provided as food folate ( e.g. spinach) would equal 100 µg DFE, and 100 µg 

prdvided as folic acid in a serving of fortified breakfast cereal would equal 170 µg DFE 

(Bliley 1998). Since a typical diet would contain a combination of food folate and 
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syn etic folic acid the DFE would be calculated as [µg food folate + (1. 7 x µg synthetic 

folif acid)]. An analysis of a large representative sample of the U.S. population's 

I 

(NHANES II) mean folate intake of 242 µg/day was far below the current RDA of 400 
i 
I 

µg (Subar 1989). As a result of new U.S. Food and Drug Administration regulations 

(Ford and Drug Administration 1996b), folic acid has been added to enriched cereal 

grars. It has been estimated that the level of folic acid fortification recommended by the 

I 

FD~ ( 140 µg per 100 g of cereal grain products) would increase folic acid intake by 70 to 
I . . . . . 

121 µg per day in adults older than 50 years (Malinow et aL 1998). 

The prev~ence of health problems with ~utritional implications ( e.g .. ~earl disease) 

sugigests that immediate benefits could be gamed through improved nutritional status 

( e.g. dietary folate ). One way to make these improvements is through nutrition education. 

A major goal of nutrition education is to increase nutrition knowledge for improvement 

of nutritional adequacy. The U.S. Department of Health and Human Services d~fines 
I . . -

nutrition education for older persons as the provision of knowledge, skills and/or 

assistance to older adults to enable them to eat nutritiously, thus contributing to the 

m+tenance of optimwn health (Contento 1995). The major finding from a 

cmhprehensive review of interventions is that nutrition education "works" ( Contento 

l 9f 5). Interventions in all population categories that used educational methods directed 

at oehavior change as a goal were more likely to result in at least some behavioral change 

thl interventions that focused on dissemination of information with the assumption that 

sudh information will result in changes in attitudes and behaviors. Educational strategies . 

~ enhance awareness and motivation, are personally relevant to the participant, and use 

self-assessment and active participation are most effective for success (Contento 1995). 
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As a result of the changes in fortification regulations there is a need to know if the 

fol te intake is adequate in the diets of Oklahoma men. More information is needed about 

men's beliefs and influences regarding food intake, and preventive strategies that would 

increase the awareness of and use of foods high in folic acid. In this way, nutrition 
I 

ed+ation can be addressed to more effectively increase the folate intake in this 

poJulation. An intervention using nutrition education and folic acid fortified foods 
I 
I 

(cereal) can provide evidence of folic acid's effectiveness in lowering plasma 

ho~ocysteine levels. 

Objectives 

:The goal of this project, using funds from the Targeted Research Initiative Program 

(Tij.IP) of the Oklahoma Agricultural Experiment Station, was to assess the effectiveness 

I 
of *utrition education and daily consumption of ready-to-eat (RTE) cereals fortified with 

I 

fol~c acid in reducing cardiovascular risk in older Oklahoma men. 
I 

/ Objective 1 was to assess the factors that influenced the food consumption behaviors 
I 

of inen over age 60 in Oklahoma, educational methods and strategies that these men 
I 

fmJud acceptable, and their perceptions and beliefs about folate-rich foods and 
i 

su,plements; and determine how f~late ~take in older Oklahoma men compares to the 

reTmmended amounts based on dietary mtake records. 

· Objective 2 was to investigate the effects of nutrition education and a high folate diet 

on homocysteine in older Oklahoma men. 
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Research Questions 

Qu 
1

stion I: What are older men's perceptions about influences on their consumption of 
! 

fol~te containing foods? 
I 

istion II: What strategies do men find most acceptable for increasing their 

conrumption of folate containing foods? 

I 

Qu~stion III: How will the men's wives perceptions about their husband's consumption 

co,pare to their husbands? 

Qistion IV: How will the men's dietary intake offolate compare to the 

rec]mmendations for this population? . . 

Question V: What is the difference in change in dietary folate intake, serum and red 

blood cell (RBC) folate, and homosysteine concentrations between the experimental 

groµp and the control group participants? 
' ' 

Quystion VI: What is the effect of the treatment on serum and RBC folate and hey 

coJcentration 3 months after the intervention ended? 
I . 

I Assumptions 

I 
I 

~tnutrient databBSes used provided an accurate estimate of the amount of folate in 

-Tlie procedures used to determine biochemical measures provided an accurate estimate 

of.re amount of biomarkers in the blood. . 

-TJe sample reflected the actual amounts of folate intake in older men from Oklahoma. 

-Tie dietary intake that was recorded accurately represented usual food intake. 

I 

I 
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Limitations 

-Memory may be a limitation for subjects when recording food intake. 
I 

-Ke~ping the dietary record can modify subjects food intake. 

-Thj accuracy of the dietary assessment methods depends on the respondent's perception 

f I . . 
O prrt10n sizes. 

-Reported influences may not be true influences on food choice based on subjects' 
I 

acti Ins. 

-Ind ctive analysis introduces chance for researcher bias. 

-Su dects were aware they were being tape recorded introducing the chance for reactive 

I 
meaisurement. 

-:Use of a convenience sample limits the generalizability to a broader population. 

-Int~rvention was not placebo controlled or blinded to either the subjects or researcher. 
i 

-The control group may have learned what the treatment group was doing therefore 

chlged their behavior. 
I . 

-Subjects were recruited from academic and former research participant populations in 
I 

add~tion to the general community. 
I 

I. 
De:ffinitions of Unusual Terms 

Ad~quate Intake (AI): average observed or experimentally derived intake by a defined 

poJulation or subgroup that appears to sustain a defined nutritional state, such as normal 

cirllating nutrient values, growth, or other functional indicators of health. 

AtLrogenesis: formation of atheromatous lesions in arterial walls. 
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Bioatailability: the degree to which a drug or other substance becomes available to the 

targe~ tissue after administration. 

Coagulability: the capability of forming or of being formed into clots. 
I 

Cobf amin: collective term given to the many forms in which vitamin B-12 may appear 

in jimal tissues, all of which contain cobalt as an integral part of the molecule. 

Corl foods: foods that are consumed more than three times a week. 

Cyancobalamin: the commercially available form of vitamin B-12. 

I 

Cysteine: a sulphur-containing amino acid produced by enzymatic or hydrolysis of 

I. 
protems. 

CytJtoxicity: specific toxic action upon cells of special organs. 

I 

Diethry Reference Intake (DRJ): a set of at least four nutrient-based reference values that 

can ~e used for planning purposes. These reference values are RDA, EAR, AI, and UL. 

Esti*(lated Average Requirement (EAR): the intake that meets the estimated nutrient need 

of 50 percent of the individuals in that group. 
I 

Faire: water soluble B vitamin. Folates contain from one to six glutamate molecules 

joined in a peptide linkage to the y-carboxyl of glutamate. Its main function is related to 
I . 

one-carbon metabolism. 

I 

Folic acid: synthetic form of folate composed of a p-aminobenzoic acid molecule linked 

at obe end to a pteridine ring and at the other end to one glutamic acid molecule. 

Foo~ fortification: process by which vitamins and/or minerals have been added to food 

I . 

products in excess of what was originally found in the product. 
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Fodd frequency questionnaire: a questionnaire listing foods on which individuals indicate 

ho\{, often they consume each listed item during certain time intervals (daily, weekly, or 

/ monthly). Standard portion sizes are used on the questionnaire. 
I 

Foqd record: method by which the subject records kinds and amounts of food and 

be1erages eaten for a specific number of days. 

Good source of folate: contains a substantial amount offolate in relation to its calorie 
I 
i 

content and contributes at least 10 percent of the RDA (400 µg/day) for folate in a 

11 d . . se ecte servmg size. 

HoLocysteine: a demethylated product of methionine; a homolog of cysteine. Present in 

celis as an intermediate metabolite; capable of conversion to methionine by direct transfer 

of a methyl group from compounds such as choline and betaine. 

Hy)?erhomocysteinemia: increased blood levels ofhomocysteine. 

Me!thionine: an essential amino acid; participates in methylation reactions; hence it is 

important in protein and fat metabolism. 

Mftiple pass 24-hour food recall: a dietary recall method that consists of three passes. 

In the first pass, a trained interviewer asks the subject to remember all foods and 
i 

beyerages consumed during the previous 24 hours. Second, the interviewer verifies and 
I 

cl~ifies all the foods and beverages with specific serving size and reminds the subject 

abbut any other foods that could be forgotten(snacks, candies, cookies). Third, the 

intbrviewer asks details about the foods (brand names, way of preparation, items added to 

folds, etc.), if anything is added to specific foods such as sugar on cereal or coffee, milk 

onlcereal, cream in coffee, butter on bread or vegetables) and review all the 24-hour 

redall. 
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Peripheral foods: foods that are consumed once a month or less. 

Per~xidation: formation of peroxides as a result of the action of oxygen on 

polyunsaturated fatty acids. Some vitamins can reduce lipid peroxidation in cells by 

interrupting free radical reactions that otherwise can cause membrane damage. 
! 

Radioimmunoassay: a highly sensitive and specific assay method that uses the 
I 

co1petition between radiolabeled and unlabeled substances in an antigen-antibody 

reaction to determine the concentration of the unlabeled substance, which may be an 

I 

antibody or a substance against which specific antibodies can be produced. 
I 

Rec1ommended Dietary Allowance (RDA): the intake that meets the nutrient need for 

alJost all (97 to 98 percent) healthy individuals in a group. 

Secondary core: foods that are consumed between two times a week and two times a 

month. 

Stenosis: narrowing or contraction of a body passage or opening as in aortic; narrowing 
I 

of *e aortic orifice of the heart or of the aorta itself. 

Th~ombotic: clot formation. 

I 

Tol
1

erable Upper Intake Level (UL): the maximum intake by an individual that is unlikely 
I 

to i;>ose risks of adverse health effects in almost all (97 to 98 percent) healthy individuals. 

I 

Vasoactive: exerting an effect, contraction or expansion, of blood vessels. 
I 

va!odilation: increase in the capacity of blood vessels, leading to an increase in blood 

suJply. 
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CHAPTER II 

LITERATURE REVIEW 

In Americans over the age of 65, heart and cerebrovascular diseases cause 360 per 
I 

1000 deaths in women and 414 per 1000 deaths in men (U.S. Bureau of the Census 
I 

i 

1989). Over half of all myocardial infarctions occur in this age group, and 85% of those 

whd die of CHD are age 65 or older (American Heart Association 1999). 

Homocysteine and Cardiovascular Disease 

The high occurrence of premature vascular disease in people with 

hyperhomocysteinemia led to the formulation of the hey theory of arteriosclerosis as 

early as 1969 (McCully 1969). Elevated plasma homocysteine levels have been 

i 

associated with increased risks of coronary, cerebral, and peripheral vascular diseases 

i 

(Clark et al. 1991; Ueland & Refsum 1989). A recent meta-analysis suggested that about 

1 O* of cardiovascular related deaths are the result of elevated plasma hey concentrations 

(Bdushey et al. 1995). Considerable research has shown that a high hey level in the blood 
I . 

is an independent risk factor for coronary artery disease (CAD) (Verhoef et al. 1997, 
I 

19l6; VonEckardstein et al. 1994; Genest et al. 1990; Pancharuniti et al. 1994; Lussier-

Calan et al. 1996). A 5 µmol/L increase in hey is associated with - 70% increase in 

relative risk of cardiovascular disease in adults (Boushey et al. 1995; Graham et al. 1997; 

I 

Ueland et al. 1992). One prospective study, Physicians Health Study, showed hey was 

sliJhtly but significantly higher for patients with CAD than controls (Stampfer et al. 

I 
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199 ). Women and men with CAD have similar hey levels (Dalery et al. 1995; Aronow 

et . 1997). A study involving the elderly Framingham Study population demonstrated a 

two
1
fold increase in all-cause cardiovascular disease mortality among those in the highest 

quattile of hey compared with those in the lowest hey quartile (Bostom et al. 1999). 
I 

[several studies found that plasma hey levels increased with age (Nygard et al. 1998; 

19~5; Tonstad 1997). NHANES II data showed that total hey concentrations increased 
! 

acr~ss age groups and were higher in males than females (Jacques 1999a). This is 
i 

coJsistent with observations from other large samples of adult men and women (Selhub 

et 1· 1993; Nygard et al. 1995). Hey is thought to contribute to coronary artery disease 

(C1}D) by promoting oxidative damage to LDLs (low density lipoproteins) (Hirano et al. 

1994; Blom et al. 1995; Krumdieck & Prince 2000), proliferation of smooth muscle cells 

(Tsai et al. 1994; Dalton et al. 1997), cytotoxicity (Stamler et al. 1993; Van der Berg et 

al. ~995; Dudman et al. 1991), vascular endothelium growth (Celermajer 1993; Levine et 
I 

al. f 995), platelet activation and enhanced coagulability (McDonald 1964), or thrombosis 

(Stbpfer et al. 1992; Brattstrom et al. 1990; Duell & Malinow 1997; Koehler et al. 
1 

19~7; D' Angelo & Selhub 1997). None are mutually exclusive and, indeed, all may be 

inv~lved simultaneously (Kurmdieck & Prince 2000). The occurrence of 

hJerhomocysteinemia indicates that hey metabolism has been disrupted and the cell 

etrts excess hey that bas accumulated in the cell. This prevents toxicity to the cell but 

leles vascular tissue exposed to the possibly deleterious effects of excess hey (Selhub 

19 9). Years of exposure to moderately elevated hey levels may contribute to hcy's 

sp ntaneous chemical reaction with many biologically important proteins, resulting in 

Jos~ of function of the derivatized molecules (Krumdieck & Prince 2000). In addition, 
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hey modifies the release or activity of small molecules of endothelial origin, primarily 

nitrr oxide, which have pronounced vasoactive effects in response to blood flow 

(Beilamy & McDowell 1997; McDowell & Lang 2000; Stamm & Reynolds 1999). This 
I 

I 

altered vasodilation, not constriction, in the blood vessels may increase blood pressure 
I 

and lead to physical damage of the endothelial cells. This damage may then provide an 

opportunity for other hey related mechanisms (smooth muscle cell proliferation, impaired 

flot mediated vasodilation, lipid peroxidation etc.) to further damage the endotheliwn. 

Thi~ damage manifests itself as vascular disease (Stamm & Reynolds 1999). 

Homocysteine and Folate 

!Experimental studies in animals and humans provide compelling evidence that 

vitkin B-6, vitamin B-12, and folate play an important role in transulferation and 

re~ethylation in hey metabolism (Shimakawa et al. 1997; Herzlich et al. 1996; Ubbink et 
I 

I 
al. ~993a, 1996; Deland et al. 1992; Brattstrom et al. 1988). 

for vitamins B-6, B-12, and folic acid, Ubbink ( 1997) indicated that the latter is the 

mobt powerful hey-lowering agent, as determined from a summary of intervention trials 
I 

to lpwer circulating hey. Plasma hey concentrations increase when inadequate quantities 
I . 

of tolates are available to donate the methyl group that is required to convert hey to 

metonine (Institute of Medicine 1998). Selhub (1999) suggested that folic acid 

de ciency is associated with an increase in plasma lipid peroxidation and enhanced 

su ceptibility of erythrocytes to free radicals. Subjects in observational studies with low 

fol te levels in diet or blood had higher hey levels (Lussier-Cacan et al. 1996; Dalery et 

al. 1995; Tonstad 1997; Schwartz et al. 1997; Shimakawa et al. 1997; Ubbink et al. 
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199,b, 1997; Kang et al. 1987; Selhub et al. 1995, 1993). For example, Kang et al. 

(1987) showed that at least 84% of individuals with subnormal serum folate 

con¢entrations also had hyperhomocysteinemia. Many elderly subjects in the 
' 
i 

Framingham study with "normal" serum vitamin concentrations had increased hey and 

methyl malonic acid levels indicating a metabolic deficiency in cobalamin or folate 

(LiJdenbaum et al. 1994; Naurath et al. 1995). Joosten and coworkers (1993) 

demonstrated that 14.4% of the variation in plasma hey concentrations in elderly subjects 

was I explained by plasma folate concentrations. Hence, folic acid offers the prospect of an 

effective, safe and economical therapy for mild hyperhomocysteinemia (McDowell & 

Lan~ 2000). 

Homocysteine and Folate and Cardiovascular Disease 

The relationship between folate and hey links folate status to CAD. Men and women 

I 

witli premature CAD who had low serum or red cell folate levels had impaired hey 
I 

metabolism, and when treated daily with folic acid and vitamin B-6, normalization of hey 

occtrred (Dudman et al. 1993). Studies on elderly individuals by Selhub and coworkers 
I 
I . 

(1993) and Aronow et al. (1997) found that plasma concentrations of folate and B-6 and 

the level of folate intake were inversely associated with risk of carotid artery stenosis 
I 

preJalence and that high hey was greatest among subjects with low folate status~ Other 

researchers have also found significant negative correlations between plasma 

ho4ocysteine and folate, and increased risk of CAD with the lowest folate concentrations 

(Pancharuniti et al. 1994; Hopkins et al. 1995; Loehrer et al. 1996; Voutilainen et al. 

I 2oop). 
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Several intervention trials results· suggest that B vitamins have a protective effect 

agamst CVD (Deland et al. 2000). A combination offolic acid, vitamin B-6, and vitamin 

I 

B-1[2 was reported to halt the rate of progression of carotid artery plaque area in 3 8 

subjects with hey concentrations of> 14 µmol/L (Peterson & Spence 1998). In another 

stu y, 70 patients with post-methionine load hyperhomocysteinemia were given a 

co bination offolate and vitamin B-6, and they had the same incidence rate of new 

carfiovascular events as did 162 patients with normal hey concentrations (de Jong et al. 

19 9). A recent placebo-controlled trial of 158 healthy siblings of patients with 

ature atherothrombotic disease who used a supplement with a combination of folic 

aci , and vitamin B-6 showed a reduced occurrence of abnormal exercise 

electrocardiogram tests and reduced fasting and post-methionine load hey concentrations 

' 
(Vermeulen et al. 2000). These preliminary findings are the first indications that hey 

lo~ering therapy may protect against CVD (Vermeulen et al. 2000; van der Griend et al. 
i 
i 

1999). 

F olate Status 

The prevalence of low folate concentrations varies from 0-30% depending on the 

eld rly population under study, the cutoff value used, and the method of biochemical 

ass ssment (Weggemans et al. 1997). Folate status may be evaluated biochemically by 

serum folate (a reflection of recent intake), erythrocyte (RBC) folate (an indication of 

listerm folate status), or plasma hey levels (an indication oftissue folate coenzyme 

act vity) (Bailey 1990; O'Keefe et al. 1995; Fanelli-Kuczmarski et al. 1990; Lindenbaum 

& llen 1995). In the Framingham cohort, 50% of the subjects had low plasma folate 
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conbentrations. In the NHANES III population, white men and women had significantly 

higLr adjusted serum and RBC folate concentrations than did African-American and 

Mekican-Americans (Ford & Bowman 1999). Age, dietary folate consumption, and 
I 

' 

cer6al consumption showed the largest correlation with serum and RBC folate, and adult 

mer and women who consumed 2: 150 fruits and vegetables per month had higher 

concentrations (Ford & Bowman 1999). Low dietary intake is the most common cause of 

compromised folate status (Sauberlich 1990). 
I 

I 

!Prior to fortification most Americans consumed less folate than 400 µg which is the 

current RDA (Institute of Medicine 1998) and the amount that is recommended to reduce 

thelrisk of heart disease (Selhub et al. 1993; Subar et al. 1989). According to 1989-91 
i 

CSFII data, women aged 60 and over consumed 240 µg and men consumed 296 µg of 

folate (Tippet et al. 1995). Elderly women in the 1988-91 NHANES III consumed 193 

µg and men consumed 242 µg folate per day (Alaimo et al. 1994). Albertson & Marquart 

(19i99) found that in a large national sample of 4000 households from the Market 

Relearch Corporation of America Menu Census surveys, older males ( +65) reported the 

hig~est daily folate intake (274 µg per day). Mean folate intakes for males over 60 in the 

I 
I . 

1994-1996 CSFII were 279 µg/ day, and only 17.5% of men and women over 60 

co~sumed at least the new recommendation of 400 µg folate/day (Holmes et al. 1999). 

I deBree et al. (1997) concluded that a dietary folate intake of at least 350 µg is desired 

to revent an increase in plasma hey levels based on reports that hey concentrations do 

no~ reach a reduced plateau until folate intakes approach 400 µg/day (Verhoef et al. 1996; 

Stampfer et al. 1992; Selhub et al. 1993; Jacob et al. 1994; Davis et al. 1994) and serum 

follte reaches about 15 nmol/L (Lewis et al. 1992; Selhub et al. 1993). 
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f ata from folate status assessment and epidemiological studies support an estimated 

average requirement (EAR) for men and women 51 years and older of 320 µg of dietary 

fol~te equivalents (DFE) (Institute of Medicine 1998). Dietary folate equivalents are 

equ~l to 1 µg food folate, 0.6 µg folic acid from fortified food or supplements consumed 

with food, or 0.5 µg of synthetic folic acid (Institute of Medicine 1998). About 74% of 

the Len and women sampled in the 1994-1996 CSFII consumed less than the EAR from 

foop sources (Holmes et al. 1999). 

I 

Strategies to Improve Folate Status 

I 

1Three methods could be used to increase folate intake: promote use of folic acid 

supplements; encourage consumption of naturally folate-richfoods such as liver, legumes 

and dark green vegetables; or fortify foods with folic acid. 

I 

I Supplements 
I 

Research on supplementation with folic acid has focused on reducing plasma 

horl1ocysteine levels. Several studies have shown that subjects who take supplemental 
i 
I 

folic acid lower their plasma homocysteine levels by 30 - 60% (Ubbink 1993b, 1997; 

19,4; Chauveau 1996; Rasmussen 1996; Landgren et al. 1995; Naurath 1995; Franken 

1994; Van der Berg et al. 1994; Arnadottir et al. 1993; Brattstrom 1988; Brattstrom et al. 

1990). Another study using a sample of 640 middle-aged subjects from the 

AJerosderosis Risk in Communities (AR!C) study found a negative relationship 

bereen the amount of folic acid supplement consumed and homocysteine levels 

(SHimakawa et al. 1997). Brattstrom et al. (1988; 1990) found that 5 mg folic acid 
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sup lementation normalized plasma homocysteine concentrations in 

h+homocysteinemic men and women with vascular disease and markedly reduced 

normal plasma homocysteine concentrations in non-folate deficient healthy subjects. 
! 

Ub?ink (1997; 1994) found that a daily dose of 650 µg supplemental folic acid 

nor~alized elevated plasma homocysteine levels, however, folate supplementation was 

inJfective in reducing homocysteine concentration in patients with B-12 deficiency. 

Br uwer et al. (1999) concluded that supplemental doses of folic acid as low as 250 

µg/ ay, in addition to usual dietary intake, significantly decreased hey in healthy young 

wo en (N=l44). Brouwer et al. (1999) also showed a significant increase in plasma and 

RBf folate in 66 men and women aged 18-45 y, and a decrease in plasma hey after a 4 

week intervention in both a dietary folate group consuming vegetables and citrus fruit 

(56b µg/day) and in a group receiving 500 µg/d folic acid as a supplement compared to a 

co16-ol group. In a study of 20 blood donors with upper normal hey values (> 13 µmol/L) 

whb received folic acid (5 mg orally) plasma hey was lowered by 25% and flow mediated 
I 

I 
dil*ion was enhanced significantly compared to placebo (Bellamy et al. 1999). Other 

' 
I 

findings suggest that regular intake of common multivitamins containing 200 to 400 µg 

fo~ acid effectively reduced plasma hey concentrations (Ward et al. 1997; 0 'Keefe et al. 

19J5; Brattstrom et al. 1994). In a group of 101 men aged 30-49 years with mildly 

ele ated hey, supplementation with B vitamins (1mg folic acid, 7.2 mg pyridoxine, .02 

mg cyanobalamin) with or without antioxidants for 8 weeks reduced hey by 27 .9% 

(W odside et al. 1998). 
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or men to receive all of the needed folate from food sources, they need to consume 

at l€i:ast the minimum number of servings from each food group as recommended by the 
I 
I 
I 

Fodd Guide Pyramid (U.S. Department of Agriculture 1992; Food and Drug 
i 

Ad inistration 1996b) and select good sources of folates within each food group. In the 

19 4-1996 CSFII the major food sources offolate for 2,734 men and women over 60 

we e RTE cereal, yeast breads and rolls, citrus fruit and juices, vegetables, and legumes 

(H llmes et al. 1999). Two of the nation's Year 2010 health goals (U.S. Department of 

He1lth and Human Services 1991) are to increase fruit and vegetable intake to five or 

mo e daily servings and grains to six or more daily servings with a least three being 
I 
I 

wh~le grains to help decrease the risk of chronic diseases such as cardiovascular diseases 

an~ cancer. Two of the current dietary guidelines suggest choosing a variety of fruits and 

vegetables daily, and choosing a variety of grains daily, especially whole grains (U.S. 
i 

I 

Def artment of Agriculture 2000). 

!Only 32% of American adults met the minimum intake goal for fruit and vegetable 
I 

seiings in the 1989 to 1991 CSFII (Krebs-Smith et al. 1995a) and most adults needed to 

alniost double their fruit and vegetable intake (Patterson et al. 1990). Cleveland et al. 
! 

i 

(19j97) observed that women 60 years and older consumed 2.9 vegetable and 1.6 fruit 

se I ings per day and men 60 years and over consumed 3.6 vegetable and 1.9 fruit 

se ings per day using the 1989 to 1991 CSFII data. Serdula et al. (1995) reported that 

onl 24% of adults over the age of 65 years ate the recommended 5 or more servings per 

da in the 1990 Behavioral Risk Factor Surveillance System (BRFSS) data. The little 

dat available on the specific vegetables and fruit consumed indicates that many are not 
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gootl sources offolate (Keim et al. 1997; Krebs-Smith et al. 1995c). In the CSFII 1989 to 

199l study, french fries accounted for 11% ofthe vegetables or 8% of the total · 

veg~tables and fruits consumed (Krebs-Smith et al. 1995a). 
I 

~lthough the consumption of grain products (in grams) has increased by 40 percent 

sinr the late 1970's, whole grain servings still fall short of the recommendations (USDA 

1999). The average servings of grains consumed in the 1994-96 CSFII was 6.7 per day, 

which is near the bottom of the recommended range of 6-11, and when recommended 

ser1ngs are based on an individual's recommended energy intake only 4 out of 10 met 

the recommendation for grains (USDA 1999). At the present time little is known 

reglding the grain intake of older Americans. Cleveland et al. (1997) reported that 
I 

women 60 years and older consumed 4.6 grain servings per day and men 60 years and 

over consumed 6.1 grain servings per day using the 1989 to 1991 CSFII data. Albertson 

' 

& Marquat (1999) reported that grain products were the most significant source of dietary 

folate among all age groups contributing greater than 30% of daily folate intake. 

~ucker et al. ( 1996b) found that plasma homocysteine and folate were related to 

consumption of high folate foods (cereal, fruits and vegetables) in elderly subjects. 
I 

Nyiard et al. (1998; 1995) found that folate intake and frequency of consumption of 

fruits and vegetables were negatively correlated with plasma homocysteine levels in 

healthy adults. Another study conducted with 310 healthy Norwegian men found that the 

consumption of foods that are important folate sources in the diet were independent 

determinants of a low plasma homocysteine level (Oshaug et al. 1998). Boushey et al. 

(19b5) estimated that increasing intake of fruits and vegetables by 2 or more servings a 

21 



day ould increase folate intake by 100 µg and result in an average decrease in 

hoiocysteine of about 2 µmol/L. 

pther research using fruits and vegetables has shown positive effects of folate intake 

on }icy. One recent study found that daily consumption of orange juice containing about 

270 µg folate reduced lipoprotein peroxidation, one of the hypothesized mechanisms of 

actir of homocysteine (Harats et al. 1998). Another study that provided 20 ounces of 

or ge juice containing 150 µg folate increased daily folate intake in the diet to 421 

µg/ ay (McGill & Lawrence 1998). Daily orange juice consumption increased plasma 

fola e and decreased plasma hey concentrations significantly at 30 days (McGill & 

La ence 1998). A study of 66 healthy men and women (18-45 y) used 3 treatment 

i 

gmti1ps: dietary folate group receiving a diet high in vegetables and citrus fruit (- 560 µg 

' 

folate) plus placebo; folic acid group receiving a low folate diet (- 210 µg) plus 500 µg 
i 

I 

foli¢ acid and placebo on alternate days; and placebo group receiving the same low folate 

dietl plus a placebo (Brouwer et al. 1999). After 4 weeks in both the dietary folate and 

i 
folic acid groups subjects showed an increase in folate status and a decrease in hey 

I 

indilcating that a diet high in fruits and vegetables can have a significant impact on hey. 

I 

Sittjilarly, Broekmans and colleagues (2000) demonstrated that a group of 47 male and 
I 
I 

fe~ale adults eating a high fruit and vegetable diet (500 g. daily) containing 

atximately 228 µg folate had 11 % lower hey and 15% higher plasma folate 

concentrations after 4 weeks than those on a low fruit and vegetable diet (100 g. daily) 

co~g 131 µg folate. Appel et al. (2000) found that in a group of 113 middle-aged 

adu ts, a controlled diet high in fruits, vegetables and low-fat dairy products, and reduced 

22 



in s turated and total fat ( 418 µg folate) increased serum folate and reduced hey more 

thJ control (168 µg folate) or intermediate (314 ug folate) diets. 
I 

i 

lF ortification 
I 

I n 1998, the FDA began requiring that all producers of enriched fortified cereal grain 

add folic acid to their products (FDA 1996b ). The level of fortification recommended by 

the DA (140 µg/100 g) was estimated to increase folic acid intake by 70 to 120 µgin 

adu ts over 50 (Malinow et al. 1998). Three studies concerning the potential benefits of 

this level of fortification estimated that fortification would increase adult folate intake by 

28° p and allow about 50% of the population to consume at least 400 µg folate (Tucker et 

al. ~996a; Romano et al. 1995; Koehler et al. 1997). Anderson (1999) estimated that if 

the minimum 80 µg of folic acid in grain products was added to the average dietary folate 
I 

in*e on a cereal eating day males could consume 446 µg per day. This level of folic 

aciiintake may be associated with reduced risk for coronary heart disease (Rimm et al. 

199, ). In a population of middle-aged and older adults from the Framingham Offspring 

I 
Stu~y cohort, the fortification of enriched grain products with folic acid was associated 

i . 

i 
wiili a substantial improvement in folate status (Jacques 1999). It was calculated that 

fort[fication of food with folic acid would reduce the annual mortality of the U.S. 

pop lation by 50,000 (Boushey et al. 1995). 

en looking at data for women aged 15 to 50 years in the General Mills Dietary 

e Study, Albertson et al. (1997) concluded that regular consumption of fortified 

rea y-to-eat cereal positively affects mean daily folate intake and folate density of the 

diet. More cereal eaters met the RDA for folate than did non-cereal eaters (Albertson et 
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al. 11997, Albertson & Marquart 1999). Albertson & Marquart (1999) found that adults in 

3 large national samples of men and women 19 and older who regularly included RTE 

cereals in their diets had significantly higher mean dietary folate intakes compared with 
' 

adults who did not consume RTE cereal. The older age groups tended to have a greater 

prolf)ortion of cereal eaters than the younger groups. Before fortification the highest folate 

. I 

mtake level reported was 301 µg for male cereal eaters 65+ years old. Several groups of . 

cerr eaters on cereal-eating days demonstrated that it is possible to approach the daily 

value of 400 µg by dietary means if fortified RTE cereal is included in the diet (Albertson 

& 1arquat 1999). 

rfeiffer et al. ( 1997) provided evidence of effective absorption of folic acid in 

fortified grain products using a single dose dual labeled isotope protocol. Consuming 

folic acid after a light breakfast meal led to only a small reduction in absorption relative 

to the folic acid taken without food. They concluded that folic acid added during 

fortification is highly available to improve the folate status of the population. When folic 

acid fortified foods were removed from the diets of21 adult women for 12 weeks, folic 

acie:l intake decreased 78 ± 56 µg/day, and red blood cell folate concentrations were 
I 

sigJificantly reduced (Cuskelly et al. 1999). 

There is research showing the effect of RTE cereal consumption on plasma hey 

coJcentration. Ninety-four healthy adults, who were not consuming vitamin supplements 

or breakfast cereals prior to fortification, and were therefore consuming negligible 

amlunts of fortified or supplemental folic acid were asked to consume either fortified 

cereals containing 200 µg folic acid per serving or an unfortified cereal daily for 24 

wejks (Schorah et al. 1998). Fasting blood samples were taken immediately before the 
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I 

cerer was issued and repeated at weeks 4, 8, and 24 weeks and analyzed for plasma hey, 

vitaviin B-12, cysteine, and serum and red blood cell folate. There were no significant 
! 

changes in any measured parameter in those eating the unfortified cereal. There were no 

ch~ges in vitamin B-12 or cysteine for either group. Consuming folic acid fortified 
I 
I 

cereal (666 µg/100 g) for 24 weeks led to significant increases in serum folate at 4 weeks, 

8 wfeks and 24 weeks, and a decrease in plasma homocysteine at 8 and 24 weeks. The 

d,ease in hey was primarily seen in those who initially had the highest plasma hey or 

lowf st serum fol ate. Red cell fol ate did not change signi~cantly until 24 weeks. These 

resJlts show that consuming an extra 200 µg of folic acid, delivered through a fortified 

~ast cereal led to an increase (66%) in serum folate that preceded an increase in red 
I 

ceWfolate. The increase in the blood folate was associated with a small (10%) but 

sig~ficant decrease in hey 
i 
i 

ralinow et al. (1998) also tested the effects of fortified breakfast cereals on plasma 

hey land folate in 75 men and women with coronary artery disease. Using breakfast 

I 

cereals with 3 levels; 127 µg, 499 µg, and 665 µg folic acid daily for 5 weeks compared 
! 

i 

to p~acebo in a crossover design, plasma folic acid increased and plasma hey decreased 

probortionately with the folic acid content of the cereal. Plasma folate increased 30.8, 

64.:, and 105.7%, respectively. Plasma hey decreased 3.7, 11, and 14%, respectively. 

Fo ification of breakfast cereals with folic acid levels approximating the increased daily 

int e specified by the FDA's emichment policy (127 µg/30 g cereal) did not have a 

sig1ficant effect on hey but had a moderate effect on plasma folate. However, levels four 

to 1ve times as high lowered plasma hey and increased plasma folate levels significantly. 
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In 491 adults with established risk factors for cardiovascular disease, a fortified 

preJared meal plan (PMP) which contained 2 times the RDA for folate was eaten for 10 

weeks. This resulted in increased intakes of folic acid and increased serum concentrations 
I 

I 

of folate and vitamin B-12. Mean folate intakes for those on the PMP (601 ± 143 µg) at 

wei IO compared with participants on a self-selected diet (SSD) (270 :+: l 07 µg) were 

higlier. With the PMP, serum total hey fell between weeks O and 10; no change was seen 

witi the SSD. The change in serum hey was associated with the increased intakes of 

folate, vitamins B-12 and B-6 and with increased serum and red blood cell folate and 

serum vitamin B-12 concentrations (Chait et al. 1999). 

I 

Framework to Improve Folate Intake of Older Men 

!According to Malinow (1994), the ideal approach to decreasing plasma homocysteine 

is to increase the consumption of folate-rich foods. Only one small study has investigated 
I 

wh¥her nutrition education to increase folate rich foods will lower homocysteine levels. 
I 

Ubbink et al. (1993b) found that nutrition education to increase folate intake was not as 

effdctive in lowering homocysteine as supplements containing 1 mg folic acid (and .05 
I 
I 

mg cyanobalamin, 12.2 mg pyridoxine) in 22 men ages 18-65 years old with elevated 

hotocysteine levels. All the men were given the supplement initially for 6 weeks. 

thereafter it was discontinued for 18 weeks at which time no dietary advice was given. 

ThJ subjects were then split into two groups based on whether or not their hey was again 

elevated. Group A (hey in reference range) were given dietary information on folate-rich 

foods, and group B (those with elevated hey) were given the supplement again for 6 

welks, discontinued, and then supplied with the same dietary information to increase 
I 
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folate intake. For the dietary advice the men were instructed to consume five portions per 

day:from food products on a list that contained 16-36 µg folate per serving (i.e. egg), one 

portion per day from a list of foods containing 42-68 µg folate (i.e. orange) and one 

portion per week from a list of foods containing 130-385 µg folate (i.e. spinach), totaling 

approximately 200 µg folate per day. Actual folate intake from food was not reported. 

Initial vitamin supplementation reduced hey 54. 7%, however group B participants 

required a second 6 week period of vitamin therapy to normalize hey again after a period 

wit~out supplementation. This same group when given dietary advice failed to maintain 

normal plasma hey although both groups had increased plasma folate, PLP, and 

cobhlamin levels (Ubbink et al. 1993b). This may indicate that some individuals may 

require vitamin supplement therapy, however, clearly the amount offolate intake from 

food was not as high as that supplied from the supplement in this study. Therefore this 

study was not a fair comparison of the effectiveness of nutrition education versus 

supplement. 

Nutrition education interventions must be targeted toward a specific group and built 

around a theory to change behavior (Contento et al. 1988; Murphy 1997). Nutrition 

education programs in the past have had minimal effect, due at least in part to limited use 

of a' behavior change theory in planning the nutrition education intervention (Balch 1995; 

Lyt~e 1995). A behavior change theory that has been studied in several population 

gro~ps is social cognitive (Bandura 1986; Reynolds 1997; Cusatis & Shannon 1996). 

When learning about the target audience in order to plan an intervention, the inquiry 

needs to be based on the behavior change theory that will be used to develop the nutrition 

' 
education intervention (Doner 1997). 
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The nutrition education intervention was planned using the systematic process, 

Intervention Mapping (IM) (Cullen et al. 1998). The social cognitive (social learning) and 

an anthropological theory of food patterning (Bandura 1986; Jerome 1976; Bennett 1942) 

provided the framework for choosing the intervention methods in this study. 

Intervention Mapping 

Intervention Mapping (IM) provides a structure for the application of theory and 

program planning that is based on an understanding of the decision about intervention 

me~ods and strategies. The five steps ofIM include writing prog:r:am objectives, 

selecting theoretical methods (i.e. SCT), developing practical strategies to produce the 

desired objectives, planning for adoption and implementation, and creating evaluation 

plans and instruments. The process begins with a needs assessment of a health problem, 

which for the SCT, includes identification of the behaviors and environmental conditions 

associated with the problem and their determinants. External determinants are defined as 

factors outside of the individual that can directly influence the health behavior or 

environmental condition. For example, in this case the external determinants considered 

were the role of the spouse in purchasing and preparing target foods, and the availability 

and accessibility ofthefood(e.g. providing cereal). Personal determinants, those factors 

withlin the individual under their direct control, were behavioral capability (knowledge 

and skills), self-efficacy, and self-regulatory behavior (self-control). Intervention 

methods for influencing these determinants are then chosen and translated into practical 

and fun strategies. 
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Social Cognitive Theory 

The Social Cognitive Theory (SCT) was first introduced by Bandura and addresses 

both the psychosocial dynamics affecting health related behavior and the strategies of 

promoting behavioral change (Baranowski et al. 1997). According to the Social 

Cognitive Theory, personal attributes such as attitudes and perceptions, environmental 

influences such as availability of foods, and the person's behaviors all interact to 

determine a new behavior (Bandura 1986). The simultaneous and continued interaction of 

those factors is labeled as reciprocal determinism. Personal characteristics of an 

individual include instincts, drives, traits, and other motivational factors within an 

individual. The environment refers to the physical, social, and institutional factors 

affecting behavior. Behavior, the final domain ofreciprocal determinism, is the action 

taken by the individual. The three domains interact and a change in one affects the others. 

The concept of reciprocal determinism guides the formation of the other constructs that 

are important in understanding health-related behavior (Baranowski et al. 1997). 

Self-efficacy is a key construct of the SCT that refers to the person's confidence in 

overcoming difficulties to performing a particular behavior or activity (AbuSabha & 

Achterberg 1997). If a person feels confident about their knowledge and their ability to 

make appropriate change, they will be more likely to make and maintain dietary 

modifications. An intervention has the potential to be more effective if it helps to identify 

anxi~ties and offer solutions for dealing with them. 

The behavioral capacity construct is the knowledge and skill necessary for a 

particular action (Baranowski et al. 1997). An individual must be aware of the 

appropriate behavior and how to perform it. For example, providing information on 

29 



adequate folate intake should include sources of folate and methods to incorporate those 

sources into the diet. 

Self-control, another of the major concepts of SCT is the personal regulation of goal-

directed behavior. One of the goals of health education is to bring the performance of 

health behavior under the control of the individual. A sub-function of this construct is 

self:.monitoring (Glanz & Rimer 1997). 

Environment, which includes providing opportunities and social support, is also part 

of this theory (Reynolds 1997; Strecher et al. 1986). Providing opportunities such as 

malµng foods available can provide cues about acceptable types of behavior. Examples of 
I 

the social environment include family members, friends, and peers at work. Social 

support encompasses those social networks that can influence the thoughts and behaviors 

of the receiver (Glanz & Rimer 1997). Social ties, especially with spouses, can play an 

important social control role for the older person in affecting routine health behaviors. 

The literature on social support and social integration yields convincing evidence that 

involvement in social relationships enhances individual well-being, both physical and 

psychological (Umberson 1987; Burke et al. 1999). The Alameda study (Berkman & 

Breslow 1983), one of the first large-scale studies of preventive health behavior, showed 

that family relationships were particularly instrumental in protecting individual health. 

Heci.lth of the individual and family are intimately and complexly linked; while 

individuals have their own unique experiences, individual experiences are profoundly 

influenced by family relationships and family dynamics (Padula 1996). These 

rela,tionships are seen as providing the individual with a sense of meaning and purpose as 

wel~ as a set of important obligations. In turn, the sense of meaning and obligation affect 
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the individual's motivations and lifestyle (Durkheim 1951 ). Among the relationships 
I 

examined, the marital relationship is one of the most consistently important categories of 

social contact in predicting mortality (Berkman & Breslow 1983). In particular, the aging 

couple represents an important family unit for study. Long-term married couples are 

believed to rely on each other in health-related matters and in making health decisions. 

Social networks tend to diminish with age, and married couples become increasingly 

interdependent over time. Elderly couples are hypothesized to have much to gain in 

assisting one another to maintain functional health (Padula 1996). 

One investigation of 412 married couples~ 50 years of age by Depner & Ingersoll-

Dayton ( 1985) examined social support by focusing on three forms of support: emotional 

support, respect, and health-related support (Kahn 1979). Emotional support encompasses 

the degree to which the spouse comforts, advises and supports the other. The literature on 

sex differences suggests that husbands receive more emotional support from their spouses 

than wives do (Stinnett et al. 1970), and men generally use their wives as confidants 

whereas women frequently tum to other family members for emotional support (Kohen 

1983). Respect can be explained by two feelings; deference, the sense of being accorded 

higher status ( e.g. a feeling that others look up to one), and regard, the perception that 

one'.s thoughts, feelings, and wishes are being considered by the other. One can assume 

that; with age, one becomes increasingly dependent upon the spouse as a source of both 

forms ofrespect (Depner & Ingersoll-Dayton 1985). In relation to health support, women 

have traditionally been responsible for health care in the family (Troll 1982) and men 

were more likely than women to rely exclusively on the spouse as the sole source of 

health care and consultation (Depner & Verbrugge 1980). 
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One study that evaluated these types of support used data from the Social Networks in 

Adult Life survey (Depner & Verbrugge 1980). They found, in contrast to the literature, 

that older respondents provided their spouses less of each kind of support than younger 

respondents, even though there was an increased need for support in later life. In 

addition, as expected, women perceived less social support within marriage than men. 

Women were less likely to report that they received emotional support, respect, or health 

support from men, and women were less likely to perceive that they provided their 

spouses with the three types of support. This may indicate that women may not "count" 

emotional support that is within the normal bounds of traditional roles, or they may use 

stricter criteria in assessing the presence of social support. 

Umberson (1987) proposed a conceptual model of social control as a dimension of 

the social environment to illustrate how marital roles affect health behaviors. She 

proposed that family relationships involve elements of meaning and control that 

contribute to social control; that social control is a mechanism by which social 

relationships affect health behaviors; and that health behaviors affect health outcomes. 

Social control can influence behavior either indirectly or directly. Indirectly, individuals 

may perceive norms or responsibility toward a spouse, and as a result may control their 

own behaviors. Directly, spouses may tell or remind an individual to engage in a health 

beh~vior or to avoid taking risks. For example, family members may regulate health 

behaviors such as controlling the type and amount of food available to the individual if 

the person has a nutrition related health problem. Using data from a national survey 

(n=l,826) ofrespondents in the U.S., the impact of marital ties on health behaviors was 

evaluated (Umberson 1987). Findings suggested that being married was associated with 
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the l:owest rates of negative health behaviors such as drinking, substance use/abuse, 

ord~rly lifestyle (lack of), and risk taking. The unmarried state was more detrimental to 

men's health behavior than to women's, for example, divorced men were more likely to 

have a drinking problem than unmarried women. 

To further investigate the hypothesized model Umberson (1992) attempted to 

determine why and how gender and marital status affect mortality and health behavior. 

Women generally possess more knowledge about health-related issues than men, are 

more likely to monitor their own health status, and are less likely to engage in a number 

of dsky health behaviors such as excessive alcohol (Nathanson 1977). Traditional gender 

role socialization not only encourages females to guard their own health and safety, but to 

be nurturing and attentive to.the needs of others. If women assume these nurturing roles 

within marriage, then they are likely to monitor their spouses' health and health behaviors 

and.to take some responsibility for their spouses' health. There is some evidence that 

women are more likely than men to assume responsibility for the health of their spouse. 

Women were more likely to organize living habits, such as preparing food and 

monitoring health supplies and prescriptions, that can have an impact on the health of 

household members (Depner & Ingersoll-Dayton 1985). 

Using data from a national survey conducted in 1986 (n=3617) and 1989 (n=2867) 

with adults aged 24 and older in the U.S., Umberson (1992) hypothesized that marriage 

may be beneficial to health because many spouses monitor and attempt to control their 

spojuses' health behaviors. Results showed that marriage was associated with receipt of 

substantially more efforts to control health for men than women. Social control was 

me:;isured by asking "how often does anyone tell or remind you to do anything to protect 
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your health?" Females were more likely to attempt to control the health of others than 

mal.es. Married persons were most likely to identify a spouse as their primary social 
' 

control agent, and men (80%) were more Jhl<ely to name a spouse than women (59%). 

There was some support for the benefit of social control and health behaviors among the 

married over time which indicates that those who stay married were more likely to reap 

some benefit to their health. Finally, the transition from married to unmarried status was 

associated with an increase in negative health behavior .. These changes in health behavior 

may occur, in part, because there is no longer a spouse available to facilitate, monitor, 

and attempt to affect one's health. 

Broman (1993) tested the hypothesis: that those with social relationships were more 

likely to avoid health-damaging behaviors, and he also looked at patterns regarding 

specific social ties and particular health behaviors. Using the National Survey of Personal 

Health Practices and Consequences from 1979 (n= 3025) and 1980 (n=2485), he found 

that different relationships were related to different health behaviors. Consistent with 

other research, he found that those with higher levels of education and income, and older 

people were more likely to engage in preventive health behaviors (Berkman & Breslow 

1983). In agreement with Umberson (1987), men were found to be more likely to engage 

in health damaging behavior than women. People who were married had lower levels of 

smoking, drinking, and heavy drinking. He also discovered that a change in social 

relationships can have a significant impact on health behavior. 

Davis et al. (2000) found that different relationships were also related to dietary 

quality. They examined the association of living arrangements with dietary quality using 

NHANES III (1988-1994) data for 6525 adults aged 50-64 y and 2: 65 y. They found that 
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thos~ who live with a spouse only (not with other people also) had better diet quality than 

those who lived alone or with other people. Living arrangements were more strongly 

associated with dietary patterns for older men than for older women. Those older men 

who were not living with a spouse, even if they were living with other people, were at 

higher risk of poor dietary intake. Men who lived with a spouse were more likely to take 

vitamin/mineral supplements, and were less likely to smoke. However, they were more 

likely to consume alcohol. More men who lived alone smoked and were in fair/poor 

health. This study suggests that the social support of merely living with someone was not 

the tnain criterion for dietary intake; the presence of the spouse had more significance 

(Davis et al. 2000). 

Wickrama et al. (1995) also looked at how marital experiences affect health through 

risky behaviors. They used data (n=320) from men living in the rural Midwest. They 

found a direct effect of positive marital interaction on risky lifestyle; those who were 

marded were less likely to engage in risky behaviors. Although married couples 

gen~rally engaged in lower rates of health damaging behavior (Umberson 1987, 1992), it 

was not only marriage per se, but also the quality of marriage which had a positive 

influence on health. Gove & Umberson (1985), for example, found that intimate and 

expressive interactions were strongly related to well-being. Thus, Wickrama et al. (1995) 

predicted that positive marital involvement would be associated with lower rates of 

potentially health damaging behaviors by husbands. As predicted, frequent and 

plea~urable marital interactions, as measured by frequency of specific joint activities 

invdlving husbands and wives and by observational ratings of the quality of marital 

interactions, were associated with a less risky lifestyle. 
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Padula (1996) conducted a qualitative study of 59 elderly couples in long-term 

marriages using structured interviews about health behaviors. The majority (60.3%) of 

the couples said that they made decisions jointly. Approximately 52% of the couples 

indicated that wives were the primary deciders in the event that a health decision had to 

be made. Most participants, but particularly wives (86% ), desired to change something 

about their spouses' health behavior. Women most frequently stated (36%) that their 

husbands needed to be more careful about their diet. A variety of strategies were used in 
' 

the attempt to change spousal behavior. Seventy-eight percent of wives talked with, 

discussed, or reminded husbands, as compared to 28% of husbands. Women used more 

strategies overall, including worrying, watching, making appointments and controlling 

what their spouses did. Women were also more likely to say they preached to or nagged 

their husbands. Several women, but no men, verbalized frustration at their inability to 

successfully influence their spouses' health behavior, and their tendency to use 

"negative" strategies as a result. Aging or illness of the self or spouse were identified as 

reasons for increased desire to change the spouses' health behavior over time. This 

finding is understandable. When directly encountering the realities of aging, accompanied 

by increased likelihood of decreasing functional abilities, individuals may perceive an 

increased need to keep their spouses well. Trying to change their spouses' health 

behavior appears to be one strategy used (Padula 1996). 

A meta-analysis and an intervention that looked at the influence of social support on 

high-risk health behaviors were done by Black et al. (1990) and Bovjberg et al. (1995). In 

a meta-analysis of couples weight-loss programs, Black et al. (1990) compared weight 

loss programs that formally involved partners in treatment to similar programs in which 
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subjects participated alone. Based on their finding, couples programs were significantly 

superior in mean weight loss compared to subject-alone programs at post-treatment 

(p<.05), and a nearly significant (p=.06) difference was seen at 2- to 3-month follow-up, 

but not after. The couples programs differed in the kinds of social support provided 

however, the most productive kind of social support was not identified. The weight loss 

programs reflected varying views of how a partner should provide support, and none of 

them addressed the issue of how partners can provide support after treatment. 

Bovbjerg et al. (1995) examined the association between spouse support and 
' 

maintenance of low-fat diets in 254 men with hypercholesterolemia for 24-months. The 

Evaluation of Spouse Support questionnaire was administered after the last of eight 

dietary classes and at three intervals post-instruction. There was evidence of increasing 

likelihood of dietary goal achievement with increasing levels of social support. Social 

support included the spouse being invited but not required to attend diet classes, and 

spouse involvement was emphasized throughout the study. Couples were asked to work 

together, negotiate, use problem-solving techniques, and arrive at mutually agreeable 

solutions. However, end of class social support was not associated with achieving dietary 

goals, indicating that initial participation by the spouse did not guarantee long-term 

support. Overall, diet-specific social support was an important determinant of dietary 

goal attainment forlipid-lowering diets in a high-risk population. Participants with the 

highest level of social support were more likely to attain their dietary goals over the 

course of the follow-up, and social support became increasingly important in maintaining 

ch~ges as time from the intervention increased. 
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In addition to social support, other Social Cognitive Theory constructs have been 

usetl in planning interventions which have resulted in behavior change of participants. 

The Stanford Heart Disease Prevention Program (Meyer & Henderson 197 4) and the 

Multiple Risk Factor Intervention Trials (MRFIT) (Grimm 1983) are two interventions 

based on the social cognitive theory that were successful in changing behaviors of high 

risk men. The Stanford Heart Disease Prevention Program used a behavior modification 

strategy based on the constructs of identifying goals, modeling the behavior, selective 

reinforcement, and self-reward (Meyer & Henderson 1974). The MRFIT program 

enlisted many behavioral techniques into its intervention including: self-monitoring, 

stimulus control of the environment, goal setting, feedback, reinforcement, self-reward, 

modeling, guided participation, and support systems (Benfari 1981). 

Two programs, the Heart Healthy Program and The Minnesota Heart Health Program 

(MHHP) developed interventions based on SCT for school-age children and their parents 

(Coates et al. 1981; Perry et al. 1987); both programs resulted in behavior change. The 

Heart Healthy Program used five social learning strategies to encourage behavior change: 

models of desired behaviors, behavioral rehearsal, goal specification, feedback of results, 

and reinforcement of behavior change. Using these resulted in family eating patterns 

becoming more heart healthy (Coates et al. 1981). One of the many health behavior 

interventions from the MHHP used a model based on the social learning theory for a third 

grade class. In order to change behavior, students experienced reducing barriers, role­

mo.deling, peer support, self-monitoring, and self-reinforcement. As reported by Perry et 

al. (1987) the parents reported that their children were eating fewer sweets, less salt, and 

more fruits and vegetables. Another study targeting black families using the social 
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cognitive theory noted less frequent consumption of high sodium foods by the boys in 

these families (Baranowski et al. 1990). 

Baranowski et al. ( 1993) used the SCT theory of reciprocal determinism to plan 

focused interview questions for 4th and 5th grade students. This approach was successful 

in revealing general factors most likely to increase fruit and vegetable consumption in 

these children (Baranowski et al. 1993). In a group of 414 third graders, data was 

gathered using five predictors from SCT: availability, modeling, nutrition education, 

motivation (i.e. self-efficacy, outcome expectancies, food preferences), and knowledge. 

Availability and motivation were most consistently related to consumption and to other 

constructs in the model (Reynolds et al. 1999). 

Food Patterning 

The study of food patterns in populations has been the subject of study because of the 

close relationships between society and culture (Linton 1936). At the beginning of this 

century, anthropologists developed theories about the interrelationships between society 

and culture (Linton 1936), and how changes in culture can affect diet patterns in the 

population (Jerome 1980). Linton (1936) explained that culture and society are dependent 

on each other. Food patterns are the food habits of a group of people seen as a part of the 

sodal structure of the population based on their customs. Food patterns are developed in 

the population based on parental influence, availability of foods, nutrition knowledge, 

and culture (Guthe & Mead 1945). 

·Food patterns depend on influences such as the kind of food people like, seasons of 

the year, when people eat specific foods, and relations of the type of food with the 
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mealtime (Guthe & Mead 1945). For instance, seasonal variability is important because 

fresh foods are not always readily available or are more expensive during periods of the 

year when these foods are not produced. 

Using the food-patterning model, the target group is interviewed and studied to learn 

aboilit the beliefs and practices of interest. Jerome (1976) was one of the first 

anthropologists to describe dietary patterns by categorizing available foods by their 

:frequency of use: foods used daily, weekly, and rarely or for special occasions constitute, 

resp'.ectively, the core, secondary core, and peripheral diet. Jerome (1976) suggested that 

in cultures' in which the amount and types of food are abundant, significant dietary 

change occurs by a process described as diet individuation. This involves first, 

incorporation of new foods into the non-core diet ( expansion/variation), with subsequent 

incorporation of preferred foods into the core diet (expansion/stabilization), and secondly, 

selection of foods from the core diet through rhythmic patterns of inclusion, exclusion, 

and :replacement. The idea that foods people typically eat are categorized based on 

:freqµency of consumption into primary core or staple items; secondary core or those 

items that are either added to or substituted for the basic core; and peripheral diet 

components which are those used infrequently by most people was further substantiated 

by Jerome (1976, 1980) in the cases of Caribbean Blacks and Black-American in­

migrants. 

When designing a nutrition education intervention, primary and secondary core foods 

are t!mphasized because these foods are already included in the participants' diet. The 

con~ foods, beliefs, and practices may be categorized into neutral, healthy, less healthy, or 

uncertain. The healthy foods and beliefs are encouraged and the less healthy foods or 
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beli~fs are improved or dissuaded. Kristal et al. (1990) used this model when discovering 

patterns of dietary behavior associated with low fat diets in participants aged 45 to 59 

years old. The diet individuation in this case involved including and then preferentially 

selecting lower-fat foods in the core and peripheral core diet using four dimensions of 

dietary behavior: exclusion, modification, substitution, and replacement. Their conclusion 

was that using all dimensions of this food-patterning model was appropriate for designing 

nutrition education interventions. Compared to SCT and others this theory has not been 

as widely studied. 

Summary 

Folate status in older men is important because of the relationship between folate 

intake and hyperhomocysteinemia. Elevated levels of homocysteine have been implicated 

as a risk factor for cardiovascular diseases. Older men do not consume enough folate to 

lower their risk for cardiovascular diseases. In the present study in-depth interviews were 

used to determine men's perceptions about folate containing foods and the best methods 

and strategies to use to influence increased consumption of these foods. Dietary intake of 

foods fortified with folic acid is one method that can be used to increase consumption of 

this nutrient. This study assessed the effect of consumption of fortified ready to eat cereal 

along with targeted nutrition education on folate intake and plasma homocysteine levels 

in a :group of older men. Determining men's perceptions about folate, and the effects of 

fortified cereal on men's folate intake will help nutrition educators develop the best 

strategies to use to increase the folate intake ofthis age group. 
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CHAPTER III 

METHODS 

Two separate studies were conducted. Interviews with older Oklahoma men and their 

wives were conducted to determine perceptions they have regarding influences on folate 

intake. Based on these findings, an intervention study was conducted using a separate 

group of older Oklahoma men. This research was approved by the Institutional Review 

Board at Oklahoma State University (Appendix A). 
' 

Methods for Study One 

In order to determine factors that influence food consumption, acceptable educational 

methods and strategies, and perceptions and beliefs about folate rich foods and 

supplements, in-depth structured interviews were conducted. Subjects were 40 Oklahoma 

men 2: 60 years who were free-living and able to complete a detailed food record. Men 

with a variety of ethnic and socioeconomic backgrounds were recruited from the local 

community, the university, and close metropolitan cities (Appendix B). Because the men 

who were interviewed indicated such a strong reliance on their wives regarding their 

eating habits, structured telephone interviews with 20 of these men's wives were 

conducted at a later time. The wives chosen were a convenience sample based on those 

willing to be interviewed. The wives were asked similar questions regarding their 

husband's food intake. All participants signed an informed consent form (Appendix C) 

and :completed a sheet with demographic questions prior to the interview. Compensation 
! 
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for the study participants included the chance to win a drawing for a free meal for two at 

a local restaurant. 

In-depth interview 

The interview technique involved a face-to-face meeting during which the interviewer 

systematically obtained information from the subject via questioning and observations. 

This has long been recognized as the most penetrating method available for assessing a 

person's knowledge and/or attitudes (Achterberg & Shepherd 1992). The researcher 

conducted all face-to-face interviews. 

The researcher used the Social Cognitive Theory (SCT) as the theoretical framework 

to generate the interview questioning sequence. Environmental, personal, and behavioral 

factors were studied with detailed open-ended questions using key constructs of SCT. 

This complex theory includes many concepts that are important to understanding health­

related behavior including self-control, behavioral capacity, environment and self­

efficacy (Baranowski et al. 1997; Glanz & Rimer 1997). An explanation of the SCT and 

its constructs can be found in the literature review. 

The structured interview questioning sequence was pilot-tested on individuals in the 

age group being studied to ensure understanding of the questions and to make sure the 

questions produced the expected quality and quantity of responses. Participant responses 

helped the researcher revise and finalize the interview script. The structured interview 

script (Appendix D) served as a guide for the interviewer to elicit the men's perceptions 

and meet the research objectives. 
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Questions regarding influences on food selection were asked to generate information 

on the domains of SCT. Older men were then asked a set of questions about each of the 

food categories known to be high in naturally occurring folate or fortified with folic acid: 

fruit, vegetables and grains. For example, the subject was asked what fruits they ate, what 

influenced the types of fruit purchased, how many servings of fruit they thought they 

should be eating, whether or not they were getting adequate servings, and if not, what 

prevents them from getting adequate servings. This line of questioning was repeated for 

vegetables and grains to give insight into the SCT domains for each specific food 

category. 

Following the food group questions, each subject was asked for their suggestions for 

educating older men about eating more fruits, vegetables and grains. The interviewer 

probed for the type of information to include in education and clues about what would 

motivate them to follow the advice. The next line of questions dealt with eating out and 

the perceived availability of these foods when eating away from home. 

The final questions dealt with attitude towards supplement use, whether they would 

prefer to increase folate through foods or supplement and why, and a specific question 

about whether they would notice a health claim about folate on the packaging of fortified 

RTE cereals. The questioning sequence portion of the interview was audiotaped. Total 

interview time was approximately 45 minutes. 

The wives who were interviewed were asked a similar set of questions as the 

questioning sequence of the men (Appendix D). The women were interviewed and 

audiotaped over the telephone. Verbal consent was given, and demographic information 

was,collected. Total interview time was approximately Yi hour. 
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Transcript generation 

;The audiotapes were transcribed verbatim by the Oklahoma State University Bureau 

for Social Research. The transcript for each tape was typed on a computer using word 

processing software. Once transcribed, the researcher or one of two trained student 

assistants reviewed the printed transcripts for accuracy by reading the transcript while 
' 

listening to the tape. Corrections were made to the transcripts. 

Transcripts were analyzed using content analysis (Achterberg & Shepherd 1992). 

Co11-tent analysis is a technique that provides an objective and systematic description of 

the presence, intensity, or frequency of a characteristic ( e.g. word, concept, or phrase) in 

sam,ples of text (Camey 1972). Once transcripts were generated, the researcher reviewed 

the interview scripts and developed a coding sheet by listing all possible responses to the 

questions (Appendix E). Each transcript was then read separately and a mark was made 

next to the appropriate answer on the coding sheet according to themes. Frequency of 

responses for each interview question was obtained by pooling the responses. Reliability 

was calculated by response agreement between the researcher and a trained student 

assistant for 7 transcripts. The number of agreements were divided into the sum of 

agreements and disagreements. Inter-rater reliability for the transcripts was .90; and intra-

rater reliability was .80 for 6 transcripts. Values greater than .75 are indicative of good 

reliability (Portney & Watkins 2000). 

Dietary Assessment 

i 
Upon completion of the interview the subjects were asked to fill out a demographic 

forrh that included personal characteristics, frequency of consumption of each meal, 
i 
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freqµency of meals eaten away from home, and frequency and type of supplements and 

me~ications used (Appendix F). 

Male subjects were then asked to complete a food frequency questionnaire (FFQ), 

with assistance if needed, and then received detailed instructions (Appendix G) on how to 

complete a 4-day food record. The first day of the food record was completed by the 

interviewer as a 24-hour recall to provide each subject with a guideline of how to record 

both quality and quantity of foods and beverages for the next 3 days. Total interview time 

was:approximately 1.5 hours. 

Food freguency guestionnaire 

Food frequency methods are commonly used to rank study subjects by their 

frequency of consumption of specific foods or by estimated nutrient intake. The food 

frequency method was selected to collect food consumption data because it is easily 

administered and requires little time for respondents to complete (Kristal 1997; 

Thompson & Byers 1994). The.interviewer assisted the participants in filling out the food 

frequency questionnaire. 

The semi-quantitative food frequency questionnaire (Appendix H) asked respondents 

to report their usual frequency of consumption and usual portion size of each food from a 

list of 100 foods over the past year. The 100-item food frequency used in the Health 

Haoits and History Questionnaire (HHHQ) provided relative consumption frequency of 

fooqs (Block et al. 1990a; 1990b; Briefel et al. 1992; Krebs-Smith et al. 1995b ). 

food frequency methods provide information on usual food co"nsumption choices. 

I 

Inclusion of portion sizes and frequency of consumption allows for limited quantification 
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of nl1[trient intake (Thompson & Byers 1994). Food frequencies tend to overestimate 

intake (Briefel et al. 1992; Krebs-Smith et al. 1995b) however, less than 3% of subjects in 

longitudinal validation studies of the food frequency questionnaire method were 

incorrectly classified in nutrient intake categories (Gibson 1990; Rimm et al. 1992). This 

100-item food frequency includes foods that represent 93% of energy, 97% of calcium, 

96% of vitamin A, and 96% of vitamin C intake (Block et al. 1992; Block et al. 1990b; 

Block et al. 1986). According to our analysis, this questionnaire includes foods that 

represent 96% of dietary folate of men and women over 60 (Holmes et al. 1999). 

Jacques et al. (1993) found that folate intake estimated by a 116 item semi­

quantitative food frequency questionnaire correlated r=0.49 with plasma folate. When 

adjusted for energy intake, the correlation increased to r=0.63. They concluded that the 

food frequency questionnaire provided a valid estimate of folate intake. Estimated folate 

intake from a 24-item food frequency questionnaire was consistent with serum folate in 

adolescents (Bailey et al. 1984, 1982a, 1982b ). 

Responses to the food frequency questionnaires were entered using a microcomputer 

version of the data entry and analysis software program specifically designed for the 

selected instrument (DIETSYS Program). We updated the nutrient database to reflect 

folic acid fortification of grain products. The software computed nutrient intake by 

multiplying the nutrient composition of the listed foods in the specified serving size by 

the frequency of consumption. Nutrient composition of the diet during the specified 

perird was then derived by summing the nutrient composition of all foods consumed 

(Thompson & Byers 1994). The frequency of intake of foods in the HHHQ were 

calculated as times per day ("daily"=l; "weekly"=.14; "monthly"=.033). 
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: Food record with 24-hour dietary recall 

' 
:Investigators obtained four one-day food records (Appendix I) from the subjects 

starting at the initial interview. Prior to administering the food record, investigators 

trained participants on the level of detail needed to adequately describe foods and portion 

size estimation by using a 24-hour recall as the first day. Underreporting of food 

consumption is a constant problem in dietary intake studies and all methods experience 

this difficulty to some degree (Epstein et al. 1978; McCoy et al. 1984; Baranowski et al. 

1991; McIntyre & Shah 1986; Seltzer & Mayer 1970; Gustafson-Larson & Terry 1992). 

Underreporting occurs when people report food intakes so much lower than their energy 

expenditure that they are not biologically plausible (Schoeller 1990). Underreporting can 

lead to misleading conclusions about associations between diet and health (Johnson et al. 

1998). Based on 3-day weighed diet records in 81 older men and 56 older women, 

underreporting is worse among older women than in older men (Johnson et al. 1994). To 

minimize underreporting of foods each subject was trained using non-biasing food 

models for portion size estimates (Johnston 1985; Posner et al. 1992). These models, 

constructed of dried beans and nylon mesh, were used to illustrate portion sizes from 1 

cup to V4 cup. 

The multiple-pass 24-hour recall (U.S. Department of Agriculture 1998) was used on 

the:first day of the food record during the first visit. The multiple-pass 24-hour food 

recall begins with the respondent being asked to report everything he ate or drank the 

previous day between midnight and midnight. The interviewer does not interrupt the 

respondent during this initial listing of the day's intake. On the second pass, a detailed 

foo;d description and amount consumed is asked for each food and drink that has been 
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listed.. A third pass through the day probes for additional foods eaten before the first 

eating occasion, in between listed occasions, after the occasion listed, and commonly 

forgotten items such as condiments and beverages (U.S. Department of Agriculture 

1998). The initial 24-hour recall provided the interviewer with an opportunity to 

familiarize the subject with how to properly record the quality and quantity of foods 

consumed. Trained interviewers conducted all of the 24-hour recalls. 

Data from food records is labor-intensive to collect and time-consuming to code and 

enter for analysis; however, this method provided quantitatively accurate information on 

food: consumption during the recording period (Thompson & Byers 1994 ). It also allowed 

us to compare detailed information on folate intake with the estimate of folate intake 

from the food frequency questionnaire. 

Food records were analyzed using the dietary software program Food Processor 

(version 7.4, ESHA Research, 1999). The Food Processor program calculates 

macronutrients, including saturated, monounsaturated and polyunsaturated fatty acids, 

complex carbohydrates and sugars, calories, dietary fiber (total, soluble and insoluble), 

16 vjtamins and vitamin precursors, 15 minerals, and 18 amino acids. Nutrient data is 

I 

compiled from the latest USDA data and other scientific sources. Manufacturers supply 

additional food and brand name product data. Validation studies of this diet analysis 

software show that it is equivalent to using the USDA databanks and has a low frequency 

of missing values (Lee et al. 1995). This software allows new foods and specialty food 

items to be readily added to the database and uses the nutrient retention factor method of 

recipe calculation as recommended (Powers & Hoover 1989; Perloff 1989). 
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The adequacy of the diet was evaluated using total nutrient intakes (Pao & Mickle 

1981; Edelstein et al. 1992). The dietary standards used to evaluate intake were the 

Recommended Dietary Allowances and the Estimated Average Requirement (EAR) 

(Institute of Medicine 1998). 

Data Analysis 

J?ata were analyzed using the Statistical Package for Social Sciences (SPSS) 9.0 for 

Windows (SPSS 2000). The level of significance for this study was p ~ 0.05 (Steel & 

Torrie 1980). 

The following hypotheses were analyzed: 

1. Older. men's perceptions, attitudes, and beliefs about folate-containing foods will be 

positive. 

Statistical procedure: Descriptive statistics 

2. Older men's perceptions, attitudes, and beliefs about folate-containing foods will be 

similar to their wives' perceptions, attitudes, and beliefs about folate-containing foods 

when asked the same questions. 

Statistical procedure: Cross tabs 

3. There will be no difference in estimated folate intake between the food 

:frequency questionnaire, and 4-day dietary record. 

Statistical procedure: Analysis of variance and paired t tests 

4. The folate intake in older men in Oklahoma will be lower than the EAR and the RDA 

for the appropriate age. 

Statistical procedure: one-sample t tests 
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Methods for Study Two 

This study used a pre/post-test with delayed post-test design (Figure 1). Subjects for 

this study were 41 men~ 58 years of age) with no known serious medical condition who 

wer~ not taking supplements that contained folate or medications known to affect hey. In 

order to participate, potential subjects who were taking a folic acid containing 

supplement went through a 12 week washout phase in which they discontinued taking 

any ;folic acid containing supplements. Men with a variety of ethnic and socioeconomic 

I 

backgrounds were recruited locally. Recruitment brochures (Appendix B) were mailed to 

a list of participants from the interview portion of the research, and male employees at 

Oklahoma State University. The researcher also recruited with brochures from a pool of 

research participants at Oklahoma Medical Research Foundation (OMRF), and by 

dropping off brochures at community agencies. A newspaper advertisement was used to 

recruit participants from the general community. 

i 

Baseline Measures 

At the initial visit (visit 1) the subjects were asked to sign a consent form (Appendix 

C), and complete a survey of demographic characteristics (Appendix F) and provide a list 

I 

of medications and supplements they were taking. Also at the first visit, after careful 

instructions, each participant started five 1-day food records (Appendix I). The first day 

of the record consisted of a multiple-pass 24-hr-recall (U. S .Department of Agriculture 

1998) completed by the interviewer to provide each subject with a guideline of how to 
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record both quality and quantity of foods and beverages for the next 4 days (Payette & 

Gray-Donald 1991). All subjects were given food record supplies (measuring cups, 

spoons, and beanbag standard measures) to increase the accuracy of their record 

(Chambers et al. 2000), and an instruction sheet (Appendix G) with tips for estimating 

amounts. All subjects then completed a food frequency questionnaire (HHHQ). 

At baseline, approximately 1 week after the first visit, a fasting blood sample was 

drawn, subjects returned the food record and the participant was randomized into one of 

' 
the ~wo groups. Subjects were randomized into either the experimental group (n=21) or a 

control group (n=20). Subjects in the experimental group received targeted nutrition 

education, a self-monitoring folder and fortified ready-to-eat cereal. Those in the control 

group received only general nutrition education. They were not provided with cereal or a 

self-monitoring folder. 

Nutrition Education 

The education for the experimental group was planned using the systematic process 

of Intervention Mapping (IM). To begin the IM process an overall goal of increasing 

dietary folate intake to at least 400 µg/day was set. Performance objectives (e.g. evaluate 

food intake using an individualized folate counter) were then listed. Each objective had 

several knowledge/skills associated with it that influenced both internal and external 

detepninants ( e.g. recognize frequently eaten adequate sources of folate ). Internal 

determinants are those factors within the individual under their direct control ( e.g. self-

i 
efficacy), whereas external determinants are those factors outside the individual that can 

directly influence health behaviors or environmental conditions ( e.g. spouse). Each 
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I 

obj~ctive also included a self-evaluation tool (e.g. daily monitoring log). A list of 

practical strategies helped guide the nutrition education session to meet that particular 

objective (e.g. provide guided practice filling out monitoring log). The complete IM 

framework for this research can be seen in Appendix J. 

Those subjects who were randomized into the control group were instructed on a 

healthy diet using the Food Guide Pyramid (Appendix K). A handout regarding 

increasing fruit, vegetable, grain and cereal consumption was also provided to the control 

subj:ects (Appendix L). 

Self-monitoring folder 

Subjects who were randomized into the experimental group received a self-

monitoring folder at the baseline visit and were instructed on ways to increase folate in 

their diet using behavioral constructs from the social cognitive and food patterning 

theories. The self-monitoring folder contained an individualized "folate in foods" counter 

(Appendix M) developed from their initial food frequency questionnaire using the food 

patterning model. Foods marked by the subject as something they ate at least 3-4 times 

per week were considered core foods, those they ate between two times a week and two 

times a month were considered secondary core foods. Foods from the FFQ that were high 

in folate and also were the subject's core or secondary core foods were included on their 

I 

individualized "folate in foods" counter along with a point value. The folder also 

contained a self-monitoring log (Appendix N) for recording folate food intake; and a list 

' 

offolate containing foods (Appendix 0), a note directed to the subject's wife (Appendix 

P) regarding his participation in the study, and a study visit schedule (Appendix Q). The 
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subjlects were instructed on the use of the self-monitoring log and ways to increase folate 

in the diet including how to choose high folate foods from a restaurant menu and how to 

determine amount of folate from a food label. 

At the week 4 visit no new nutrition education concepts were introduced. The self 

monitoring log was reviewed to make sure subjects were correctly recording their intake, 

and :the use of the folate counter and self-monitoring log were reinforced by re-explaining 

their use and importance at weeks 4 and 8. At the week 8 and 20 visits, dietary analysis 

froni the baseline and week 8 food records were explained and discussed in relation to the 

total diet but especially focusing on folate intake. This discussion was used to again 

reinforce the importance of getting adequate amounts of folate in the diet. 

Ready-to-eat cereal 

The experimental group was provided with fortified ready-to-eat cereals that provided 

400:µg offolic acid daily for 8 weeks in addition to their usual diet. Subjects were able to 

choose between: 1 cup (50 g.) General Mills Total Raisin Bran™;% cup (30 g.) General 

Mills Whole Grain Total™; 1 cup (30 g.) General Mills Multigrain Cheerios Plus™; and 

1 cup (50 g.) Kellogg's Smart Start™ (Appendix R). The servings were pre-measured, 

and the appropriate number of bags of cereal (about 30) were given at both the baseline 

and:week 4 visit. The exact number of bags given was recorded. The subjects were 

instructed to keep all empty bags, and return both the empty bags and full bags at the 

week 4 and week 8 visits. The bags were counted to determine compliance. 

As an alternative to eating the cereal, the subjects were instructed to choose the 

equivalent amount of folate using a point system where subjects would choose foods that 
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equaled 10 points ( each point was equivalent to 40 ug folic acid). Points were calculated 

based on the amount of naturally occurring folate in the food plus the amount of folic 

acid times 1. 7 to account for the added bioavailability of the synthetic folic acid (Bailey 

1998). The amount of calculated folate was then divided by 40 to determine a point value 

for that particular food based on a given serving size. The subjects were allowed to either 

eat the cereal or the 10 points worth of food on a daily basis. If the subjects chose to eat 

foods with naturally occurring folate (i.e. legumes, fruits, vegetables) as opposed to the 

fortified cereal they were required to consume 40% more folate due to the difference in 

bio~vailability of naturally occurring vs. synthetic folic acid in the fortified cereal (Bailey 

1998). 

Each subject in the experimental group was given an individualized list of folate­

containing foods they frequently ate that was developed from their initial FFQ. Foods 

were assigned an appropriate point value. They were able to choose foods from this list 

based on the number of servings that would provide an equivalent amount of folate as the 

provided cereal (10 points). 

The self-monitoring log was provided so subjects could record what foods they chose 

to eat for the stated amount offolic acid. If they ate the provided cereal they simply had 

to indicate on the monitoring log that they had eaten the cereal that day. The amount of 

cereal consumed and self-monitoring logs were reviewed to evaluate daily compliance at 

the week 4 and 8 visits. 

;self-monitoring and changing the environment (i.e. providing the cereal) are both 

co11:structs of the social cognitive theory, and were expected to cause a change in 

beh;avior. By providing an individualized food counter for the participants based on the 
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folate rich foods each subject commonly consumed, we were using the food patterning 

model. 

RTE cereal was chosen as the food to use in this study rather than the supplement 

(that the men in the preliminary study indicated would be easiest) because we wanted to 

promote use of foods, and the amount of fruits and vegetables that would have to be 

provided would be cost prohibitive. Research shows that men in this age group are 

regtdar cereal eaters (Albertson & Marquat 1999; Holmes et al. 1999) and most (87%) of 

the participants in the preliminary study indicated that cereal was one of the grain foods 

eat~n most often. RTE cereal is convenient and affordable, criteria that may be a 

consideration for participants when making decisions to continue to purchase and 

consume these foods in the future. 

Measures ofFolate Intake 

Three methods were used to estimate folate intake of the subjects in both the 

inte.rvention and control groups: food frequency questionnaire, 24-hour recalls/food 

rec9rds, and biomarkers of folate status. When assessing dietary intake in a population, it 

is desirable to conduct a substudy to compare several methods of estimating intake to 

obtain a more accurate estimate (Riboli et al. 1997; Kaaks et al. 1995; Rimm et al. 1992; 

Liu et al. 1992). The food frequency questionnaire estimates intake over the past year; the 

24 ~our recalls/food records estimate intake over a recent short period; and biomarkers 

estimate recent intake (serum folate), body stores (erythrocyte folate), and tissue folate 

coenzyme activity (serum homocysteine) (Bailey 1990; Fanelli-Kucamarski et al. 1990; 

Lindenbaum & Allen 1995; O'Keefe et al. 1995). 
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All subjects provided unannounced 24-hour dietary recalls by telephone during weeks 

3, ?;and 19. Studies have demonstrated that telephone contact is a feasible and acceptable 

way to collect data on food intake (Krantzler et al. 1982; Posner et al. 1982; Dubois & 

Bovin 1990). Tran et al. (2000) found no significant difference in average daily energy 

intake between the telephone and in-person interviews in adult women. 

five I -day food records were administered at baseline, the completion of the study 

(aft~r week 8), and 3 months after the intervention period (week 20). Details regarding 

the food frequency questionnaire, the 24-hr recall and the food records can be found in 
I 

the .previous methods section. 

Biomarkers 

All subjects provided fasting blood samples at baseline, on weeks 4, 8, and three 

mo~ths post-intervention (week 20). Blood samples were drawn by the same licensed 

phlebotomist or Registered Nurse either at the Oklahoma State University Student Health 

Center or the Oklahoma Medical Research Foundation on all four collection days. One 1 O 

ml tube of whole blood without anticoagulant was collected to use for serum samples. 

One 10 ml tube of whole blood treated with EDT A as an anticoagulant was collected to 

use for plasma samples. For blood collected at Oklahoma State University, the plasma 

tube was then processed immediately while serum tubes were stored on ice for at least 30 
I 

I 

minlltes to allow clot formation. For those collected at Oklahoma Medical Research 

Fouµdation, all plasma and serum tubes were kept on ice for transport to Oklahoma State 

University. Transport of blood samples occurred within 4 hours of collection. To separate 

plasma and serum, blood samples were centrifuged at 3000 rpm for 15 minutes at 4° C in 
' 
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a Jo~an CR3i centrifuge. Aliquots of plasma and serum were transferred into siliconized 

mictocentrifuge tubes and frozen at -20° C until analysis. Each sample was thawed only 

once for analysis. 

Hematology 

bn the day of blood collection, an aliquot of heparinized whole blood was removed 

for complete blood counts (ABX Vega, Montpellier, Cedex 04 or a Coulter T890). 

Analyses of hemoglobin, hematocrit, red blood cells (RBC), and mean corpuscular 

vollime provided data on hematological status. All analyses were performed as soon as 
i 

possible after blood collection. 

Vitamin Analysis 

Serum folate, vitamin B-12, and erythrocyte folate were analyzed by 

radioimmunoassay (Cobra II, Auto-Gamma Counter; Packard Instrument Co.) using the 

Dualcount Solid Phase No Boil Assay (Diagnostic Products Corp). The serum folate level 

was analyzed as an indicator of increased intake and compliance with the intervention, 

and erythrocyte folate was analyzed as an indicator of long-term folate status (Bailey 

199,0; Fanelli-Kucamarksi et al. 1990). Vitamin B-12 status was measured because it may 

influence plasma homocysteine levels (Ubbink et al. 1994, 1997). Serum samples were 

protected from light during analysis to protect serum and RBC folate. 

Homocysteine measures 

Plasma homocysteine was analyzed with high performance liquid chromatography 

usi11g a modification of the methods of Vester and Rasmussen (1991) and Ubbink et al. 

' 
(1991). Two hundred forty microliters of plasma was mixed with 60 µL of internal 

standard (2.5 mM acetylcysteine in 0.9% sodium chloride + 4 mM EDTA). Thirty 
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microliters of 10% tri-n-butylphosphine in dimethylformamide were added, and the 
I 

reduction allowed to proceed for 30 min at 4°C. Samples were then mixed with 300 µL of 

0.6M perchloric acid with lmM EDTA, left at room temperature for 10 min., then 

centrifuged at 3000 rpm for 10 min., to precipitate the proteins. Fifty microliters were 

taken from the middle of the supernatant and mixed with 125 µL of .125 potassium 

tetra.borate, pH 9.5, containing 4mM EDTA, for reduction. Derivatisation was 

accomplished using 50 µL SBD-F (ammonium-7-fluorobenzo-2-oxa-1,3-diazole-4 

sulphonate) dissolved in potassium tetraborate and allowed to incubate at 60°C for 1 

. how. After cooling in an ice bath, the samples were ready for HPLC analysis. Five 

microliters of derivatized sample were used for each injection. Prior to sample injection 

the mobile phase (lL 0.1 M acetate buffer+ 20 mL methanol; ph=4) was degassed and 

filtered through a .45 µm Millipore filter. Calibration standards were injected at the 

beginning and end of each run. HPLC separation and quantification were performed with 

a Waters Alliance HPLC using a 2690 separation module and equipped with a Waters 

C18 column protected by a Waters C18 guard column. Millenium 32 software was used. 

' 

The fluorescence intensities were measured with excitation at 385 nm and emission at 

515. nm, at a flow rate of 1.5 mL/min of mobile phase for 7 minutes per sample. 

Hey was calculated by taking the ratio of the area of the homocysteine peak to the 

area of the acetylcysteine peak. The ratio was then divided by the slope. Each of the 

samples were run in duplicate. The average of the two calculations was used to obtain 

µmbl/L of hey. 
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FRAP, lipids, and creatinine measures 

Traditional lipid measures (total cholesterol, HDL, triglycerides), ferric reducing 

ability of plasma (FRAP), and creatinine were analyzed using the CO BAS Roche FARA 

II chemistry system. The FARA system is a centrifugal analyzer which uses a horizontal 

light path to measure absorbance of plasma samples. Lipid, creatinine, and FRAP assays 

were performed using Roche reagents (Nutley, NJ). LDL cholesterol was calculated 

[Tchol - HDL - (TG/5)]. Creatinine was measured because it has a positive relationship 

with hey. FRAP is presented as a measure of "antioxidant power" (Benzie & Strain 

199(5). 

Compensation 

Compensation for study participation included the measuring cups, spoons, beanbag 

measures, and a total of$100 if subjects completed the study. Subjects received $10 for 

first three blood samples and $15 for the follow-up blood sample and $15 for the first two 

completed food records and $25 for the follow up food record. 

Data Analysis 

Data analysis was conducted using the Statistical Package for Social Sciences (SPSS) 

10.0 for Windows (SPSS 2000). The level of significance for this study was p :::: 0.05 

(Steel & Torrie 1980). Data were log transformed to adjust for non normal distribution 

wh~re necessary. 

The following hypotheses were analyzed: 
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1. The folate intake for older men in Oklahoma will be lower than the EAR and the 

RDA for the appropriate age at the baseline visit. 

Statistical procedure: one-sample t tests 

2. The folate intake in older men randomized to the experimental group will be higher 

than folate intake in older men randomized to the control group at the end of the 

Intervention period (week 8) and three months post-intervention (week 20). 

Statistical procedure: repeated measures analysis of variance 

3. Serum folate and RBC folate will increase more for older men in the experimental 

group than for the older men in the control group. 

Statistical procedure: repeated measures analysis of variance 

4. Total homocysteine concentration will decrease more for older men in the 

experimental group than for older men in the control group. 

Statistical procedure: repeated measures analysis of variance 

5. Serum folate and erythrocyte folate will remain higher for older men in the 

experimental group than for older men in the control group at the follow-up visit (3 

months post"."intervention). 

Statistical procedure: independent-sample t tests 

6. Total hey concentration will remain lower for older men in the experimental group 

than for older men in the control group at the follow-up visit (3 months post­

intervention). 

Statistical procedure: independent-sample t tests 
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I 

7. Ferric reducing ability of plasma (FRAP) will be higher for older men in the 
! 

experimental group than for older men in the control group at the follow-up visit (3 
I 
I 

i 

months post-intervention). 

Statistical procedure: independent-sample t tests 

8. There will be no difference in dietary intake methods (dietary records, 24-hr recalls, 

FFQ) for estimates of folate from food. 

Statistical procedure: analysis of variance and independent sample t-tests 
I 
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Figure 3.1 Summary of study procedures for study two. 
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CHAPTER IV 

INFLUENCES ON FOLATE INTAKE- PERCEPTIONS OF OLDER MEN 

AND THEIR SPOUSES 

• Department of Nutritional Sciences, College of Human Environmental Science 

Oklahoma State University 

Stillwater, Oklahoma 74078 

Abstract 

High plasma homocysteine (hey) concentrations are an independent risk factor for 

cardiovascular disease. Folate may prevent cardiovascular disease by decreasing plasma 

hey. Forty men~ 60 years participated in in-depth structured interviews based on the 

Social Cognitive Theory to assess attitudes and perceptions about foods containing folate. 

At a later time, wives (n=20) were interviewed by telephone. The interviews were 

analyzed using content analysis. Dietary data was collected from the men using a food 

freq:uency questionnaire and a 4"-day diet record. About half (n= 16) the men were not 

consuming recommended amounts of folate. Men who were married and ate cereal more 

often were more likely to consume adequate dietary folate. Themes influencing purchase 

of folate-containirig foods were season, taste, habit, preference, health benefit, and cost. 

The'wives, health professionals, and health crisis were influences on changing men's 

eating habits. Similarities were found between older men and their wives in overall 

perceptions and beliefs about folate rich foods, however wives more often thought cereal 
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wolild be the best way to increase the intake of folate in older men, and their husbands 

thought supplements would be easiest. Subjects were aware of the need to consume foods 

high in folate, although few were aware of amounts of these foods that are recommended 

and the reasons why their intake was important. Nutrition educators can use this 

information to design more effective interventions in order to reach the 40% of older men 

not consuming adequate amounts of folate. 

Introduction 

I 

Diseases of the heart are the leading cause of death in Americans over age 65 

(Centers for Disease Control 1997). Diet is one of a number of risk factors that are 

associated with the development of this chronic condition. Scientific evidence is 

accumulating that folate, one of the B vitamins, is involved in the prevention of 

cardiovascular disease (CVD) by decreasing plasma homocysteine (hey) concentrations 

(Ubbink 1997; Brattstrom et al. 1994; Malinow et al. 1997;Jacques et al. 1999). High 

plasma hey concentrations are considered an independent risk factor for cardiovascular 

disease (V erhoef et al. 1997, 1996; VonEckardstein et al. 1994; Genest et al. 1990; 

Pancharuniti et al. 1994; Lussier-Cacan et al. 1996). 

Using meta-analysis techniques, Boushey·et al. (1995) found that approximately 10% 

of heart disease risk can be attributed to high plasma hey concentrations, but increasing 

folate intake to about 400 µg/day reduces the risk of developing coronary heart disease 

without increasing the risk of masking vitamin B-12 deficiency. Prior to fortification, 

Am~ricans consumed less folate than the 400 µg that is recommended to reduce the risk 

ofhbart disease (Selhub et al. 1993; Suhar et al. 1989). Mean folate intakes for males 
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over 60 in the 1994-1996 CSFII were 279 µg/day, and only 17.5% of men and women 

over 60 consumed at least the new recommendation of 400 µg folate per day (Holmes T 

et al. 1999). In 1998, the FDA began requiring that all producers of enriched fortified 

cereal grain add folic acid to their products (Food and Drug Administration 1996). This 

level of fortification (140 µg/100 g) was estimated to increase daily folic acid intake by 

70 to 120 µgin adults over 50 (Malinow et al. 1998). As a result of these changes there is 

need to know if folate intake is adequate in this population and what influences 

conspmption of folic acid fortified (grains) and naturally occurring sources of folate 

(fruits and vegetables). 

To promote healthy dietary change, it is important to understand factors that influence 

men's food choices such as attitudes and perceptions of dietary behavior. With a clearer 

understanding of men's behaviors and of environmental factors that affect their food 

choices, nutrition educators can more effectively promote change and provide strategies 
I 

that will lead to long-term compliance (Nestle et al. 1998; Contento 1995). The 

objectives of this research project were to determine how older men's folate intake 

compares to the recommended amounts, and to assess older men's attitudes about foods 

containing folate, determine factors that influence their food choices, and to obtain ideas 

on strategies for nutrition professionals to use in improving the intake of folate-

containing foods. 

Methods 

In-depth structured interviews were conducted with 40 Oklahoma men ?: 60 years of 

age who were free-living and able to complete a detailed food record. The Social 

Cogpitive Theory (SCT) was used to generate the interview questioning sequence based 
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on environmental, personal, and behavioral constructs (Appendix D). Because the men 

who were interviewed indicated such a strong reliance on their wives regarding their 

eating habits, structured telephone interviews with 20 of these men's wives were 

conducted at a later time. The wives chosen were a convenience sample based on those 

willing to be interviewed. The wives were asked similar questions regarding their 

husband's food intake and education level. The same trained interviewer conducted all 

interviews. 

Upon completion of the interview the men were asked to fill out a food frequency 

questionnaire (FFQ) (Block et al. 1990) with assistance if necessary and then received 

detailed instructions on how to complete a 4-day food record. The first day of the food 

record was completed by the interviewer using a modification of the multiple-pass 24-

hour recall (U.S. Department of Agriculture 1998) to train each subject to record both 

quality and quantity of foods and beverages for the next 3 days. 

Responses to the FFQ were analyzed using a microcomputer version of a data entry 

and analysis software program designed specifically for the selected instrument 

(DIETSYS Program). The nutrient database was updated to reflect folic acid fortification 

of grain products. Food records and recalls were analyzed using the dietary software 

program Food Processor (version 7.4, ESHA Research, 1999). 

Data! Analysis 

Transcripts from the audiotaped interviews were analyzed using content analysis 

(Achterberg & Shepherd 1992). Content analysis is a technique that provides an objective 
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and systematic description of the presence, intensity, or frequency of a characteristic ( e.g. 

word, concept, or phrase) in samples of text (Carney 1972). Inter-rater reliability was 

calculated by response agreement for 7 transcripts between the researcher and a trained 

student assistant, and intra-rater reliability was calculated for 6 transcripts. The number of 

agreements was divided into the sum of agreements and disagreements. Inter-rater 

reliability for the transcripts was .90, and intra-rater reliability was .80. Values greater 

than .75 are indicative of good reliability (Portney & Watkins 2000). Quotes were taken 

from the transcripts to illustrate themes. Crosstabs were used to compare responses of 

matched husband and wife pairs. 

Differences in and relationships between mean total calories, folate, vitamins B-6, B­

l 2, and lipid intake by characteristic were analyzed using SPSS for Windows 10.0 (SPSS 

2000). Folate from dietary records was correlated with times per week each meal was 

eaten ( e.g. times per week the subject ate breakfast), and times per week the subject ate in 

a fast food or sit down restaurant using Pearson correlation coefficients. T-tests compared 

folate intake by race, marital status, vitamin supplement usage, and folate containing 

supplement usage. Analysis of variance with Scheffe range tests compared folate intake 

by employment status and education. Folate from food intake was correlated with mean 

intake of vitamins B-6 and B-12 from food using Pearson correlation coefficients. Paired 

T-tests were used to compare mean calories, folate, total fat, saturated fat, vitamin B-6 

and cholesterol estimated by food records and FFQ. One sample t-tests and frequencies 

were used to compare mean intakes to the Recommended Dietary Allowances and the 

Estimated Average Requirement (EAR) (Institute of Medicine 1998) for folate, vitamin 

B-6, and vitamin B-12. Values are expressed as mean± standard deviation (SD). Where 
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apprppriate, logarithmic transformations were used to approximate normal distributions. 

Differences were considered statistically significant at the p < 0.05 level. 

Results 

Mean age for the men in this study was 65 ± 5 years (range: 59-80). The majority of 

the men (n=38) were white, and married (n=35). Over half (n=22) were still working full­

tim~, and only 1 out of 20 had less than a high school education, and half (n= 10) had at 

least a Bachelor's degree. 

The wives mean age was 62 ± 7 years (range: 49-75). All of the women were white 

(n=20), and had been married on average 36.5 ± 13 years (range: 3-53). Most (75%) 

were at home at least part-time because they either worked only part-time (n=2), were 

retired (n=8), or were homemakers (n=5). Only one wife had less than a high school 

education, and almost half (n=9) had at least a Bachelor's degree. 

Nutrient Intake by Characteristic 

Dietary intake was measured using both a FFQ and a 4-day diet record (Table 4.1 ). 

Paired t-tests revealed no significant differences for estimated folate, total fat, saturated 

fat, m cholesterol intake between these two dietary collections methods. Estimated 

vitamin B-6 intake was significantly higher on the diet record (p=.014) but calorie intake 

was significantly higher using the FFQ (p=.022). Vitamin B-12 was not analyzed using 

the ;fFQ, so this value was not compared. Further reports of dietary data will be from the 

diet record unless otherwise indicated. 

69 



Many men in this study (n=16) did not consume the RDA of 400 µg folate/day, and 

11 men consumed less than the Estimated Average Requirement (EAR) of 320 µg/ day 

from food sources. Mean folate intake was 421 ± 144 µg/day, and median intake was 429 

µg/day (Figure 4.1 ). Mean folate intake was not significantly different than the RDA, 

however, it was significantly higher than the EAR for both the FFQ (p=.002) and diet 

record (p=.000). 

We compared the dietary folate intakes of these men on a variety of characteristics 

(Table 4.2). Married men (n=35) were more likely to consume adequate folate compared 

to those who were either divorced or widowed (p=.014). There was no difference in mean 

folate intake by race, education, or employment status. There was no difference in mean 

folate intake for men who worked full-time and those who worked either part-time or 

were retired, however, there was a tendency for men who were retired to have a lower 

mean folate intake than those who worked part time (p=.055). Most (n=35) of the men 

reported taking a vitamin or mineral supplement, and 14 reported taking a supplement 

that contained folic acid. However, there were no mean differences in dietary folate 

between the supplement and non-supplement users. 

There was a strong positive correlation between folate and vitamin B-6 intake 

(r2=.703, P<.001), and a positive correlation between folate and vitamin B-12 (r2=.356, 

P<.05), and vitamins B-6 and B-12 (r2=.517, P<.001). Most of the men (n=30) met the 

RDA of 1.7 µg/d for vitamin B-6, and 34 met the RDA of 2.4 µg/d for vitamin B-12. 

The majority (n=32) of the men ate breakfast at least 6 times per week. There was a 

positive correlation (r2=.382, P<.05) between dietary folate intake and times per week 
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breakfast was eaten. RTE cereal was listed as one of the primary grain foods for most of 

the men (n=J5). 

Interviews 

Content analysis from 40 husbands and 20 of their wives revealed common themes 

that influence the purchase of fruits, vegetables, and grains. The influences most often 

mentioned by both were season, taste, habit, personal preference, price, and perceived 

health benefit (Table 4.3). When eating out only 25% (n=lO) of the men said they always 

order fruits, vegetables, or grains from the menu however, 82% (n=33) said they would 

eat these foods if provided with the meal. According to the wives, half of the men (n=lO) 

always order a fruit, vegetable, or grain when eating out, and 80% (n=16) will eat these 

foods if provided with the meal. 

About half (n=22) of men and their wives (n= 10) thought the husband was getting 

enough daily servings of grain. However, almost all men (n=36) and their wives (n=19) 

underestimated the correct number of grain servings recommended. For fruits, 70% 

(n=28) thought they were getting enough however, over half (n=22) of the men 

underestimated the correct number of servings. Sixty-five percent (n=13) of the wives 

underestimated the correct number of fruit servings and thought there husband was 

getting enough. Knowledge of vegetables was better. More than half (n=22) of the men 

and 15 of the women knew the correct number of servings. Over half (n=22) of the men 

and40% (n=8) of their wives thought their husbands were getting enough vegetables 

daily. 
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The majority of the husbands (n=28) and the wives (n= 15) knew nothing about or 

very little about folate. According to the wife, the perception of the food as healthy 

(n=l4), and habit, convenience, and husbands likes/wants (each n=5) were the primary 

factors that influenced the preparation of foods at home. 

Many of the men thought that the best way to reach older men about eating more 

folate-rich foods would be through their wives (n=2 l ), a health crisis (n= 18), a health 

professional (n=14), or teach them when they are young (n=12). According to their 

wives, the most influential ways to reach men about eating more fruits, vegetables and 

grains would be magazine articles or books about health (n=l2), a health professional 

(n=8), or through the wife (n=7). The wives said they got most of their health information 

from magazine articles or books about health (n=16), newspapers (n=lO), and television 

(n=8). 

Comparison of matched husband/wife pairs (n=20) suggested that over half of the 

pairs agreed on the influence of the wife (12/20), a health crisis (13/20), and health 

professionals (10/20) on men's selection of fruits, vegetables and grains. Almost all 

(11/15) pairs agreed that the husband would eat a fruit, vegetable, or grain if served with 

a meal. Pairs (12/19) agreed on ways to increase folate, although half of the agreements 

were due to multiple responses by one of the spouses. When calculated separately, men 

more frequently chose supplements (n= 18) whereas the wives thought their husbands 

would choose cereal (n=l l). 
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Discussion 

Consumption of folate for men in our study (421 ± 144 µg) was greater than that seen 

in past research (Albertson & Marquart 1999). Dietary folate intake reported before 

fortification of grain products from the 1995 Continuing Survey of Food Intake of 

Individuals (CSFII) shows that males 20 years and older consumed 294 µg (U.S. 

Department of Agriculture 1995) and men in phase I of the third National Health and 

Nutrition Examination Survey 1988-1991 (NHANES III) consumed 343 ±.-7.4 µg/day 

(Ford & Bowman 1999). Foote et al. (2000) found that more than 60% of a senior 

population of 1740 Southwestern U.S. adults reported dietary folate intakes (1985-1989) 

below the EAR. Our data indicate that fortification has had a positive effect on folate 

intake in this population, however more needs to be done to reach the 40% of older men 

who are not consuming adequate amounts of folate. 

Married men in our study were more likely to consume adequate folate which is in 

agreement with social support research that shows that men who are married are more 

likely to have positive health behaviors (Padula 1996; Broman 1993; Umberson 1987, 

1992). 

Supplement users in our study had dietary folate intakes similar to those who did not 

take folate supplements. Those who did take the supplements were likely to already be 

meeting recommended levels of dietary folate without the supplement, whereas those 

who were not meeting the recommendation by diet were also not taking a supplement. An 

assl:llllption may be made that those who eat healthier are more concerned about their 

health, therefore are more likely to take a supplement as well (Hartz et al. 1988). 
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T~e positive correlation between folate intake and vitamins B-6 and B-12 is expected 

because RTE cereal that is fortified with folic acid is also fortified with vitamins B-6 and 

B-12. Intake of vitamin B-12 is of special concern because of the potential for folic acid 

to mask the symptoms ofB-12 deficiency(Institute of Medicine 1998). 

The older men in this study who ate breakfast more frequently had higher folate 

intakes. RTE cereals were one ofthe primary grain foods for this group. RTE cereals are 

a good source of folic acid and are probably the reason those who ate breakfast consumed 

more dietary folate. Albertson & Marquart (1999) also found that adults who regularly 

included cereal in their diets had significantly higher mean daily folate intakes, and that 

older males (65+) who were cereal eaters reported the highest intakes. 

Social Cognitive Theory Constructs 

The use of Social Cognitive Theory in structuring and evaluating the interviews 

helped to identify and understand factors that influence dietary behavior. The following 

themes were found in relation to the influences of environment, reinforcements, 

expectations, observational learning, and behavioral capability constructs. 

Environment 

According to the SCT the environment is the interaction of external physical, social, 

and institutional factors affecting behavior (Baranowski et al. 1997). The environmental 

themes affecting selection of foods high in folate for men and their wives in this study 

were season, cost, and convenience. 
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A theme that dominated, especially for fruit and vegetable consumption was season 

of the year. Men felt the quality of the food suffered during the off-season indicating that 

they· don't purchase certain fruits and vegetables because "some times of the year they're 

not so good." Other comments such as "in season, almost anything," and "especially 

when it's in season" were responses given when asked about purchasing specific fruits 

and Vegetables. 

The men and women also mentioned cost as a factor. However, cost was most often 

associated with season in relation to fruit and vegetable purchases. One man commented 

that:''as season gets towards the beginning or the end taste and quality are not there so we 

really won't spend the money." Heimendinger and Van Duyn (1995) found that during 

off-seasons, expense was one perceived barrier to fruit intake. Other researchers have 

also found price to be a factor influencing food choices(LSRO 1995; Betts et al. 1995; 

Lennemas et al. 1997; Devine et al. 1998; Glanz et al. 1998). However, according to a 

national survey of family meal planners cost was indicated by only 9% (n=930) as the 

most important meal planning attribute (National Pork Producers Council 2000). 

The men in this study indicated convenience as a factor in relation to eating fruits and 

vegetables: The men mentioned having to prepare these foods (e.g. vegetables) as a 

hindrance to getting adequate servings, especially for those who ate away from the home 

during the day. Some comments included "with vegetables unless it's celery or carrots, 

yo~ have to cook them so you have to plan a meal," and "these foods are just not as 

handy." Some comments indicated that men chose certain fruits over others due to 

convenience, "you don't have to peel it," and fruits over vegetables because "you can 

pick it up, grab it, and peel it," and "it's easy to eat, easy to fix." Other studies have found 
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ease of preparation to be an important factor when selecting food (LSRO 1995; Betts et 

al. 1995; Dittus et al. 1995; Heimendinger & VanDuyn 1995; Glanz et al. 1998). 

Convenience seemed to be less of a concern for the wives although they were the main 

people purchasing and preparing foods. This is likely due to the traditional ideal that 

worrien in this age group probably expect to perform these tasks for their husband 

(Umberson 1992; Depner & Verbrugger 1980; Depner & Ingersoll-Dayton 1985). In 

addition, women in this age group (> 54 years) do not work outside the home (Hayghe 

1997) and are not constrained by the hectic schedule associated with working. However, 

a comment by one wife, "I rarely cook anything that takes a long time, with just the two 

ofus there's no need to prepare a large meal" indicated that convenience may be a factor 

simply because of the amount of food that needed to be prepared. Primary meal planners 

from a national survey indicated only 15% thought convenience was the most important 

meal planning attribute (National Pork Producers Council 2000). 

The perceived lack of availability of fruits and vegetables in restaurants was an 

additional effect of the environment. The men and their wives both indicated that men 

would eat fruit, vegetables, and grains if they were served with the meal, however 

comments such as "they're just not served ... and if they are they're not always good and 

properly prepared" and "there's never that many on the menu" indicated that these men 

and women felt that this limited their intake. 

Even when making a choice about increasing consumption of folate, convenience was 

a factor. When asked to choose between a vitamin supplement, increasing daily 

consumption of fruits and vegetables, or eating a serving of fortified cereal daily to 

inctease their intake of folate, the men and their wives overall made different choices. 
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The men most often selected the supplement and their wives thought their husbands 

would choose the fortified cereal. The men's comments regarding the supplement were 

"you can just take the pill and not have to worry about what to eat," and "it would give 

me a guarantee every day that I would get it." Simplicity seemed to be a priority for the 

men, although cereal was a primary grain food for most of the men. On the other hand, 

their wives comments suggested cereal would be easier 'because he eats cereal anyway," 

"he likes it [cereal]." The women were more concerned about him getting folate from 

"natural foods" rather than a supplement. One women even suggested her husband would 

eat cereal because "that's what I'd give him." 

Another powerful influence for these men is their social environment. Social support 

systems such as their spouse and/or a health professional were indicated frequently by 

both the husband and their wives as ways to influence these men to increase their 

consumption of folate rich foods. 

The spouse was mentioned by over half of the men as the best way to get him to 

change something about his diet. Comments such as "women are in charge," "talk to our 

wives, girlfriends, fiances" indicated that they felt like the health decisions were left up to 

their spouse or significant other. Other men depended on their wives to influence them by 

being willing to eat whatever was prepared; "I expect it [ what I eat] would come back to 

one person, the cook, she pays more attention [than I do] she reads food articles, recipes," 

and "she has a lot to do with it [what I eat]-it's [I eat] whatever she puts in front ofrne.' 

Other men felt like it was their wives' responsibility to inform him about food related 

decisions, "if the spouse takes responsibility, she'd solely move things [decisions about 
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what I eat] around," or "if she likes it [a certain food], I get used to it, I'll like it, and I'll 

keep doing it." 

The wives seemed to agree that they were influential. When asked how to get their 

husbands to change their eating habits one women simply responded "me." Others 

responses "he'll eat whatever I give him," and "I'd have to prepare it for him" showed 

that .they also feel responsible for influencing their husband's food choices. Other 

research has shown the spouse to be a primary social support in relation to health 

behavior decision-making (Padula 1996; Broman 1993; Umberson 1987; Umberson 

1992). 

The other frequently mentioned support member was the physician. One man 

indicated that "a stern lecture from the doctor" might influence him to change an eating 

behavior. Comparing other methods of increasing folate, comments such as "you'd feel 

better if you were given advice by somebody who really knows, that would have more 

affect than reading or hearing it,' and "probably the most impressive is if your doctor told 

you" indicated that they trust their doctors over other sources. Their wives also indicated 

that a health professional might be influential to their husband with comments such as "if 
' 

the doctor told him, maybe he'd do it." Similarly, The Nutrition and You: Trends 2000 

survey conducted by the American Dietetic Association revealed that Americans named 

doctors (92%) among their most valued sources of nutrition information (American 

Dietetic Association 2000). In a United Kingdom study of 1700 adults, 53% said that a 

conversation with their general practitioner was a source of advice they trusted for 

nutrition information (Buttriss 1997). 
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Another frequently mentioned influence of food intake was the media. The media can 

convey nutrition information through advertisements, articles, or program content. The 

wives suggested magazine articles and books about health as an influence on their 

husband, with comments such as "he always reads things on health all the time." 

However, these were not frequently mentioned by the husbands as convincing sources of 

information, except perhaps indirectly through their wives ( e.g. the wife sees an 

advertisement on television and then buys a new product). When the wives were asked 

where they got most of their health information they most frequently mentioned 

magazine articles and books about health, the newspaper "health section", and television, 

and to a lesser extent pamphlets from the health food store. A national survey of primary 

family meal planners named magazines and newspapers (80%) as one of the most 

popular source of nutrition and health information followed by television (55%) 

(National Pork Producers Council 1999). Other research shows that 22% of consumers 

felt the media was the most believable information source (Pitman 2000). Most adults in 

the United Kingdom obtained health information from the television (57%), however 

only 15% described the information as useful (Buttriss 1997). A 1998 March of Dimes 

Gallup poll revealed that 19% of the respondents reported learning about folic acid from 

television (Centers for Disease Control 1999). Reed et al. (1998) found media outlets to 

be a source of nutrition information for Vietnamese women now living in the United 

States. Much like the women in our survey, The Nutrition and You: Trends 2000 survey 

done by the American Dietetic Association revealed that Americans' primary sources for 

nutrition information are television and magazines (American Dietetic Association 2000). 

A Federal Trade Commission report revealed that fat and cholesterol intake improved 
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rapidly after firms began to place emphasis on the nutritional value of their food products 

in advertising (Ippolito & Mathios 1996). 

Reinforcements 

Reinforcements are the effects of behavior that decrease or increase the chances of 

reoccurrence (Baranowski et al. 1997). Personal preferences, which included taste, were a 

strong theme in relation to purchase of fruits, vegetables, and grains. Taste was more 

often mentioned as a positive reinforcement than a negative one. Men often stated "what 

tastes good" as a means of deciding what to purchase and eat. Remarks were made that 

season-related quality of fruits, especially during the summer months, influenced 

preferences for fruit. Published research has found the perception of taste to be 

significantly related to fruit and vegetable intake (Devine et al. 1998; Krebs-Smith et al. 

1995; Betts et al. 1997; Keim et al. 1997; Glanz et al. 1998) and overall food choices 

(Betts et al. 1995; LSRO 1995; National Pork Producers Council 1999, 2000; Glanz et al. 

1998). 

For the wife, when asked what influenced preparation of foods at home, the 

husband's likes/wants was reinforcement for increasing the likelihood of preparing 

certain foods. The wives indicated that ''a combination of his likes and mine," or "what 

he's in the mood for," or "a meal he just really likes" were strong indicators of what was 

prepared. Family preference was named by 38% of family meal planners in 1999 and 

29% in 2000 as a major motivator in meal planning (National Pork Producers Council 

1999; 2000). 
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Another reinforcement that increased the chance of purchasing and eating certain 

foods was habit. Men and women both mentioned habit as a reason they purchased 

certain fruits, vegetables, and grains each time they went to the store. The following is 

one statement by a wife that illustrated this, "I have a list, usually the same foods with 

just a few variations, we tend to buy the same things." Other studies have found the 

perception of habit of eating certain foods to be related to intake (Betts et al. 1997; Keim 

et al. 1997). 

Expectations 

According to the Social Cognitive Theory, each individual holds expectations or 

beliefs about likely outcomes of a particular behavior (Baranowski et al. 1997). Many of 

the participants expected certain foods to provide a health benefit and therefore chose to 

eat those particular foods. Health benefits of fruits, vegetables, and especially grains were 

positive factors mentioned when indicating which of these types of foods to purchase and 

prepare. Men indicated that they chose a variety of foods but health was a factor as 

indicated by this statement "most everything [we cook] is more for health than it is taste." 

Other comments "I need fiber in my diet," and "we think the whole wheat is more 

nutritious" indicated that men chose grain foods specifically for health reasons. Wives 

tended to associate healthy foods with particular nutrients. Women said they chose fruits 

and vegetables "because of the vitamin content," or didn't choose particular grain foods 

due to "the fat content," or "because he has high cholesterol.. .so I keep it [fat] pretty 

low." 
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Other research has identified health benefits to be an important factor that influences 

food choices (Betts et al. 1995; Lennemas et al. 1997; LSRO 1995; Cheadle et al. 1995; 

Glanz et al. 1998). Healthy eating is more important to family meal planners than it was 

five years ago for 59% of family cooks and as a result, almost all (93%) of those cooks 

say they have changed the way they prepare meals because of concerns about healthy 

eating (National Pork Producers Council 1999). Consumers believe a way to improve or 

maintain their health is by eating more fruits and vegetables (Pitman 2000). Eighty-three 

per6ent of family meal planners from a national survey who say they are eating healthier 

these days say they are eating more fruits and vegetables (National Pork Producers 

Council 1999). However, Betts and colleagues (1997) failed to find healthy perceptions 

to be related to the frequency of intake and Keim et al. ( 1997) found actual selection of 

fruits and vegetables to be influenced less by healthy and fattening perceptions than by 

other factors. 

Fears from a health crisis were expectations that motivated dietary change. In our 

. study, persons who experienced diet-related health problems themselves or had a family 

member with health problems related to diet seemed to be more aware of and concerned 

with food selection. They appeared to be more motivated to make and maintain dietary 

improvements than individuals who had not had a personal experience with diet related 

illness. When asked for the best way to influence men about health related dietary 

ch~ges, health crisis was a common theme. Comments reflecting this included "I think 

after you get sick, it's going to have a lot more influence like when your blood pressure 

gets high ... then you'll listen," and "when you get hit upside the head and have a heart 

attack or something." Devine et al. (1998) found that health status of participants 
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influenced their food choices. Dittus et al. (1995) found that perceptions of a 

susceptibility to cancer were positively correlated with healthy nutrition behavior, 

indicating that a fear of disease may encourage intake of healthier foods. Data from the 

1989-91 CSFII/DHKS indicated that those who were aware of diet and health 

relationships were more likely to consume a diet following recommendations (Guthrie & 

Derby 1999). 

Observational learning 

The observational learning construct of the SCT refers to learning by observation of 

other's actions (Baranowski et al. 1997). The men were not asked about specific 

influences on their actions as an adult, however when answering the question about the 

best way to influence men about eating habits "teach them when they're young" was a 

common response given by the men. Comments in support of this were "they have to be 

encouraged by their mothers, when they're growing up," and "as a child you get used to 

them (healthy foods), you like them, you keep eating them." Other men suggested that 

their current food intake is influenced by what they were fed as a child with statements 

such as "we were raised eating this way." These statements indicate that the participants 

felt like food habits from childhood might carry over into adulthood, similar results have 

been found by other researchers (Russell 1999). Devine et al. (1998) and Krebs-Smith et 

al. (1995) found early childhood food exposure influenced food choices. 

83 



Behavioral capability 

Behavioral capability construct identifies the knowledge and skill to carry out a 

particular action (Baranowski et al. 1997). While some of the men and their wives had 

heard of folate, we found a general lack of knowledge about its role in preventing 

cardiovascular disease. A few of the respondents had heard offolate's relationship with 

birth. In general, when asked if they had heard of or knew anything about folate or folic 

acid the responses were "I have heard of it but I don't know that much about it," or "I 

don't know what I've heard, I just know about it," or "I know you need it, but I've never 

given it much thought." Other research has found a lack of knowledge about folate to be 

typical of many women (Kloeben & Batish 1999; Perez-Escamilla 1995; Centers for 

Disease Control 1999). 

In addition, behavioral capacity regarding about the amounts of foods high in folate to 

include in their diet was unclear to these men. Men in our study perceived their diets to 

already be adequate in fruits, vegetables and grains, which may further limit increased 

consumption. Statements included "I get enough," and "I eat some every day." Our study 

found that most of the men and women did not know the correct number of servings 

recommended for fruits and grains, and almost half of the men and a quarter of their 

wives did not know the number of daily servings recommended for vegetables. Other 

researchers have found that many individuals do not know the correct number of grain 

servings to consume (Guthrie & Derby 1999; Morton & Guthrie 1997), and fewer than 

10% of older adults consume the recommended daily grain servings, 40% of males 

consume recommended vegetable servings, and 48% consume recommended fruit 

servings (Foote et al. 2000). 
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There were limitations to our study. The subjects in our study were a convenience 

sample that limits the generalizability of our results to the overall U.S. population. These 

results may only apply to older men of similar backgrounds. In addition, the inductive 

analysis used in this study opens the door for researcher bias. However, great effort was 

made to be honest and accurate when analyzing and reporting the data. Finally, reported 

influences do not necessarily correlate with "true" influences on food choice. 

Despite limitations, this research provides important insights into individual 

perc~ptions of influences on food choices and the many personal and environmental 

factors that were important to this group of older men. From this research we can see that 

being married and eating cereal are two important indicators for getting adequate folate 

intake. In addition, we saw that supplementation was not necessarily being used by those 

who need it. Including the spouse in nutrition education efforts for those who are married 

and further emphasis on including cereal as a part of healthy breakfast may be used to 

enhance efforts to promote adequate folate intake. 

Secondly, nutrition education materials and programs should not only include the 

importance of food choices to diet-health relationships but also address recommendations 

and the need for changing the diet. The men in our study were aware of the general need 

to consume fruits, vegetable, and grains in the diet; however, many of them 

und~restimated the need for these foods and felt there was no need to eat any more. 

Education about recommended intake, and promoting the need for folate and the reasons 

it affects older men may better serve this age group. 

In addition, nutrition educators should address the issues related to what men felt 

were barriers to consumption of fruits, vegetables, and grains. Nutrition education 
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programs should promote nutritious diets as being tasty and inexpensive. By highlighting 

the health benefits of fruits and vegetables, promoting the added benefits of grain foods 

and discussing alternate choices of fruits and vegetables during off-seasons, these men 

would likely be willing to choose a wider variety of these foods. One way to get older 

men to eat more fruits, vegetables and grains is to suggest convenient ways to include 

them in the diet. Including the wife in discussions about fast and practical means of 

incorporating fruits, vegetables and grains into busy lifestyles would most likely result in 

these foods being more accessible to the husband. 

More research is needed to determine what could motivate men to change their diet 

for health prevention before they experience a health crisis. The identification of 

motivators will help create more effective interventions for promoting and sustaining 

dietary behavior changes for older men and their wives. 
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Table 4.1 Dietary intake of older men (n=40) as estimated by 4-day diet record and FFQ 

Nutrient 4-day diet record* FFQ* 

Total energy (kcal) 1935 ± 449a 1628 ± 644b 

Total fat (grams) 66 ± 28 60 ± 29 

Saturated fat (grams) 23 ± 12 21 ± 10 

Cholesterol (mg) 245 ± 127 256 ± 168 

Folate (µg) 421 ± 144 404 ± 160 

Vitamin B-6 (mg) 2.2 ± 0.7a 1.9 ± 0.8b 

Vitamin B-12 (mg) 5± 3 NA 

'Plus-minus values are means + SD 
a,b Different superscripts indicate significant differences between columns using paired t-test (p< .05). 
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Figure 4.1 Distribution of dietary folate intake by older men (n=40). The Estimated Average Requirement (EAR) and Recommended 

Dietary Allowance (RDA) for folate are indicated. 



Table 4.2 Differences in dietary intake of folate of older men by characteristic 

Demographics no.(%) Dietary folate * p 

Race 
White 38 (95) 422 ± 143 NS 
Other 2 ( 5) 407 ± 218 

Marital Status 
Married 35 (88) 442 + 137a .014 
Other 5 (12) 276 ± 110b 

Employment 
427 ± 146ab :Full-time 22 (55) .055 

Part-time . 2 ( 5) 642 + 24a 
Retired 16 (40) 385 ± 127b 

Education 
High school 5 (12) 414 ± 215 
College 6 (15) 341 ± 112 NS 
Graduate 6 (15) 524 ± 80 

Take vitamin supplement 
Yes 35 (88) 433 ± 143 NS 
No 5 (12) 345 ± 144 

Take folate containing 
supplement 

Yes 14 (35) 475 ± 162 NS 
No 26 (65) 392 ± 128 

*Plus-minus values are means + SD 
··~eans with different supers~ipts indicate significant differences in columns (p<.05). 

94 



Table 4.3 Themes that influence purchase the of fruits, vegetables, and grains for older men+ 
-- -Influences -Fruits- Vegetables --- ------ -Grains 

Men * w· * * 1ves · Men Wives * * Men Wives * 

n(%) n(%) n(%) n(%) il(%) n(%) 

Season 27(68) 5(25) 9(23) 1(5) 4(10) 1(5) 

Taste 7(18) 5(25) 13(33) 4(20) 11(28) 3(15) 

Habit 10(25) 4(20) 11(28) 4(20) 15(38) 2(10) 

"° Vi 
Personal preference 17(43) 12(60) 15(38) 11(55) 8(20) 6(30) 

· Price 12(30) 3(15) 1(2.5) 1(5) 3(7.5) 

Per.c.ei:ved. health. benefit 16,40~-- 5(25) 9(23) 3(15) 16(40) 10(50) 

+Column totals may be higher than 100% because participants could give more than one response 
• n=40 men; n=20 wives 



CHAPTER V 

. THE EFFECT OF FOLIC ACID FORTIFIED BREAKFAST CEREAL ON 

PLASMA HOMOCYST(E)INE LEVELS IN OLDER MEN · 

Department of Nutritional Sciences, College of Human Environmental Sciences 

Oklahoma State University 

Stillwater, Oklahoma 74078 

Abstract 

Considerable research has shown that a high plasma homocysteine (hey) level in the 

blood is an independent risk factor for cardiovascular disease. Folic acid supplementation 

reduces levels of plasma hey. The effects of nutrition education and a high folate diet on 

plasma hey were studied in 41 men?: 58 years old. Subjects were randomized into either 

an experi.mental (n=21) or control (n=20) group. Subjects randomized into the 

experimental group were provided with super-fortified ready-to-eat cereal (400 µg) daily 

for 8 weeks, and given targeted nutrition education. Subjects in the control group were 

given general nutrition education only. All subjects completed a food frequency 

questionnaire at baseline, provided unannounced 24-hr dietary recalls by telephone 

during weeks 3, 7 and 19, and five-day food records at baseline and weeks 8 and 20. 

Blood samples were collected from all participants at baseline, 4 weeks, the end of the 

intervention period (8 weeks) and 3 months post intervention (20 weeks). Folate intake of 

participants at baseline was similar to recommended levels ( 436 ± 204 µg/day). Once the 
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experimental group was given the fortified cereal their intake of folic acid increased 

above recommended amounts, however immediately after the intervention period ended 

it dropped back to baseline levels. Serum folate in the experimental group was 

significantly higher at week 20 than at baseline. Plasma hey did not differ significantly 

over time between groups. Lower hey and normal serum folate concentrations in the 

experimental group at baseline may have reduced the hey lowering potential of the 

dietary treatment. It is possible that fortification of grain products in the food supply had 

already had an effect in this group of men. We conclude that subjects with lower hey 

levels :who are already eating cereal regularly may not benefit from consuming folate 

above recommended levels. 

Introduction 

Considerable research has shown that a high homocysteine (hey) level in the blood is 

an independent risk factor for coronary artery disease (CAD) (Verhoef et al. 1997; 

Verhoef et al. 1996; VonEckardstein et al. 1994; Genest et al. 1990; Pancharuniti et al. 
' 

1994; Lussier-Cacan et al. 1996). A study involving the elderly Framingham Study 

population demonstrated a twofold increase in all-cause cardiovascular disease mortality 

among those in the highest quartile of hey compared with those in the lowest hey quartile 

(Bostom et al. 1999). Homocysteine appears to be similar to cholesterol in that there is, as 

I 

yet, no known threshold for the atherogenicity of this amino acid, so that the higher the 

plasma hey the greater the risk, even within the normal reference range (Boushey et al. 

1995; Nygard et al. 1995). Folic acid supplementation has been shown to reduce levels of 
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plasma hey (Brattstrom et al. 1994; Landgren et al. 1995; Malinow et al. 1997; Ubbink et 

al. 1994). 

In 1998, the FDA began requiring that all producers of enriched fortified cereal grain 

prod~cts add folic acid to their products (Food and Drug Administration 1996). The FDA 

allows up to 400 µg (100% of the daily value) to be added to ready to eat (RTE) cereals. 

Most cereals provide 25% or 100 µg of the RDA; however, highly fortified cereals 

provide 400 µg of folic acid per serving (Albertson & Marquart 1999). The level of 

fortifi¢ation recommended by the FD A ( 140 µg/ 100 g) was estimated to increase folic 

acid intake by 70 to 120 µg in adults over 50 (Malinow et al. 1998). Prior to fortification 

most Americans consumed less folate than 400 µg/day, the current RDA (Institute of 

Medicine 1998) and the amount that is recommended to reduce the risk of heart disease 

(Selhub et al. 1993; Suhar et al. 1989). Since fortification, intake of grain products 

enriched with folic acid has been associated with an improveinent in folate status 

(Jacques et al. 1999; Cuskelly et al. 1999; Schorah et al. 1998; Malinow et al. 1998). 

Three;studies demonstrated that folic acid fortified breakfast cereals produced a modest 

reduction in hey over a relatively short time (Malinow et al. 1998; Schorah et al. 1998; 

Riddell et al. 2000). 

The objective for this research was to investigate the effects of nutrition education 

and a high folate diet on homocysteine in older men. Men in the intervention group 

participated in nutrition education built upon the social cognitive (social learning) theory 

(Band\lfa 1986) and an anthropological theory of food patterning, (Bennett 1942; Jerome 

1976) and consumed highly fortified RTE cereals. 
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Methods 

Subjects 

Participants in this study were 41 men (2:: 58 years of age) with no known serious 

medical condition who were not taking supplements that contained folic acid or 

medications known to affect hey ( e.g. methotrexate, anticonvulsant agents, bile acid 

sequestrants ). In order to participate, potential subjects who were taking a folic acid 

containing supplement completed a 12 week washout phase in which they discontinued 

taking any folic acid containing supplements. Men with a variety of socioeconomic 

backgrounds were recruited locally. All subjects gave informed consent and the. study 

was approved by the Institutional Review Boards at Oklahoma State University and 

Oklahoma Medical Research Foundation. Subjects were enrolled starting in October 

1999 and data collection ended in June 2000. 

Study Design 

At recruitment, all subjects provided demographic, medication and supplement data, 

completed a 24 hr diet recall, and started four I-day food records. All subjects were given 

I 

complete instructions and food record supplies (measuring cups, spoons, and beanbag 

standard measures) to increase the accuracy of their record (Chambers et al. 2000). All 

subjects then completed a semiquantitative food frequency questionnaire (FFQ) (Block et 

al. 1990). At baseline, approximately 1 week after the first visit, subjects returned the 

food record and were randomized into either the experimental (n=21) or control (n=20) 
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group, Blood samples were taken at baseline, on weeks 4 and 8, and three months post-

intervention (week 20). A trained interviewer obtained unannounced 24-hour dietary 

recalls by telephone during weeks 3, 7, and 19, and subjects completed 5-day food 

records after completion of the study ( about week 8), and 3 months post intervention . 

(week 20). Food records and recalls were analyzed using the dietary software program 

Food Processor (version 7.4, ESRA Research, 1999). 

I 

Nutrition Education 

Subjects in the experimental group were instructed on ways to increase folate in their 

diet using behavioral constructs from the social cognitive theory including how to choose 

high folate foods from a restaurant menu and how to interpret the amount of folate from a 

food label. Subjects were also given a self-monitoring folder that contained an 

individualized "folate in foods" counter and a more extensive general list offolate 

containing foods. The counter consisted of a list of the amount of folate provided by each 

subject's core and secondary core foods (Jerome 1976) that was developed from their 

initial food frequency questionnaire. They also received a self-monitoring log to record 

the amount and type of folate-containing food consumed. The dietary information was 

reinforced at the 4 week visit, and additional encouragement and information was 

provid~d at the 8 and 20 week visits using the 4 week and 8 week 5-day diet record 

analyses. 

Pa,tticipants in the control group were instructed on a healthy diet using the Food 

Guide Pyramid (National Live Stock and Meat Board 1993). A handout regarding 

increasing fruit, vegetable, and grain consumption was also provided (Nutrition Update 
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2000).:They were not provided with cereal or a self monitoring folder. The dietary 

information for both groups at each of the visits was provided by a Registered Dietitian 

(TSH). 

Fortified cereal 

The fortified RTE cereals provided for participants in the experimental group 

contained 400 µg offolic acid plus 100% Daily Value (DV) (Lee & Nieman 1996) for 

other vitamins and minerals including vitamins B-6 (2 mg) and B-12 (6 mg). Subjects 

were asked to consume the cereal daily for 8 weeks in addition to their usual diet. 

Subjects were given approximately 30 packets of pre-measured cereal at both the baseline 

and 4 week visits. Each packet contained one serving by weight as indicated on the 

Nutriti~n Facts label of either: General Mills Total Raisin Bran™; General Mills Whole 

Grain Total™; General Mills Multigrain Cheerios Plus TM; or Kellogg's Smart StartTM. To 

increase compliance, subjects were allowed to choose their cereal. At both the 4 and 8 

week visits, the empty and remaining packets of cereal were returned and counted for an 

assess~ent of compliance. 

As an alternative to eating the cereal, the subjects were taught how to choose an 

equivalent amount of folate using a point system. Subjects could choose foods that 

equaled 10 points (each point was equivalent to 40 µg folic acid) from.the individualized 

list offolate-containing foods developed from their initial FFQ. If the subjects chose to 

eat foods with naturally occurring folate (i.e. legumes, fruits, vegetables) instead of the 

fortified cereal they were required to consume 40% more folate due to the difference in 

bioavailability of naturally occurring vs. synthetic folic acid in the fortified cereal (Bailey 
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1998). Foods chosen and corresponding point values were recorded using their self­

monit6ring logs. The logs were reviewed to evaluate compliance at the week 4 and 8 

visits. 

Biochemical Analyses 

At each visit, blood samples (after 10-'12 h fast) were collected in Vacutainer tubes; 

one containing EDTA for plasma collection and one untreated for serum samples. The 

plasma was processed immediately at 3000 rpm in a refrigerated centrifuge at 4° C, and 

frozen}n aliquots at -20° C. The processed plasma was used for analysis of plasma total 

homocysteine by high performance liquid chromatography and fluorescence detection 

using minor modifications of the methods of Vester and Rasmussen (1991) and Ubbink et 

al. (1991). The intra assay CV of the internal standards was 1.96%. Additional plasma 

aliquots were used to analyze the ferric reducing ability of plasma (FRAP) and creatinine 

using Roche reagents in a COBAS Roche FARA II chemistry system. FRAP provides an 

estimate of "antioxidant power" (Benzie & Strain 1996). Creatinine was measured 

because it has a positive relationship with hey (Tonstad 1997). The intra assay CVs of the 

internal controls were 1. 7% and 1.1 %, respectively. 

Serum tubes were stored on ice for 30 minutes to allow clot formation before being 

centrifuged and frozen at-20° C. Serum was analyzed for serum folate, vitamin B-12, and 

erythrdcyte (RBC) folate by radioimmunoassay (Cobra II, Auto-Gamma Counter; 

Packard Instrument Co.) using the Dualcount Solid Phase No Boil Assay (Diagnostic 

Products Corporation 1999). The inter assay CVs for anemia controls were 6.4% for 

folate, and 9.6% for B-12. All samples were thawed only once for analysis. 
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Data Analvsis 

Data analysis was conducted using the Statistical Package for Social Sciences (SPSS) 

10.0 for Windows (SPSS Data 2000). Sample size was estimated using data from 

O'Keefe et al. (1995) in Hall's (1983) method. One sample I-tests were used to determine 

if subjects met the estimated average requirement (EAR) and RDA (Institute of Medicine 

1998) for folate, vitamins B-12 and B-6. Analysis of variance (ANOVA) was used to 

compare the groups on dietary folate intake. Repeated measures analyses of variance 

were used to determine if there were changes in dietary folate, hey, serum folate, serum 

vitamin B-12, erythrocyte (RBC) folate, and FRAP over time and/or by group. Least 

Significant Difference (LSD) or Bonferroni post hoes were performed to adjust for 

multiple comparisons. The baseline measure was used as a covariant ifthere was a 

significant difference in baseline measures between the groups. Linear regression was 

used to determine if there were associations between hey concentration and biochemical 

and dietary variables. The selection of variables for correlation was based on those shown 

in previous studies to be significant determinants of hey concentration. Variables chosen 

were folate intake, coffee consumption, smoking status (Nygard et al. 1998), total 

cholesterol, HDL cholesterol, serum vitamin B-12, serum folate (Lussier-Cacan et al. 

1996), vitamin B-6 intake(Verhoef, et al. 1996), RBC folate (Zittoun et al. 1998) and 

serum creatinine (Tonstad 1997; Brattstrom et al. 1994; Lussier-Cacan et al. 1996). 

Independent sample t-tests were used to compare biochemical measures for differences 

between groups at the follow-up visit (3 months post-intervention). Logarithmic 

transformations of the variables were performed as needed to improve normality. Data 
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are reported as mean ± standard deviation. Differences were considered statistically 

significant at the p.:::: 0.05 level (Steel & Torrie 1980). 

Results 

Characteristics for the two groups of subjects at entry were similar. There were no 

significant differences between groups for any of the demographic characteristics (Table 

5.1). Reported dietary intakes are shown in Table 5.2. Men's estimated intake of energy 

ranged from approximately 1850 to 2200 kcal/day throughout the study period, and total 

fat intake resembled that of the "typical" American diet (approx. 33-35% of calories). 

There were no significant differences in energy or fat intake between groups or over time. 

Analysis of the diet records for both groups indicated that estimated mean intake of 

folate at baseline was 436 ± 204 µg/day which was not significantly different from the 

RDA of 400 µg daily at any of the measured times. However, folate intake estimated by 

the diet record was significantly higher than the EAR at baseline, 8 weeks, and 20 weeks 

(p=.001, .. 008, .002, respectively). Even so., 35.5% of the men did not meet the estimated 

average requirement (EAR) of 320 µg/day and an additional 16% did not meet the RDA 

Analysis of 24-hr. recalls revealed than folate intake at week 3 was significantly higher 

than the RDA (p<.001), and folate intake at weeks 3, 7, and 19 was significantly higher. 

than the EAR (p<.001, .001, .024, respectively). 

Repeated measures analyses revealed a significant (p=.001) time by group interaction 

for dietaty folate. Folate intake in the experimental group was significantly higher than 

controls at week 3. Intake at week 3 in the experimental group was significantly higher 

than at baseline, weeks 8, 19, and 20, and intake at week 7 was higher than at baseline 
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and w ek 8 (p< .05). Folate intake in the control group did not change significantly over 

time ( able 5.2 or Figure 5.1). 

M~an intake for vitamins B-12 and B-6 exceeded the RDA (2.4 µg and 1. 7 mg, 

I 
respi.vel.y) (lnst~te of Medicine 1998) for this age ~up throughoui_ihe study. There . 

was a r1gmficant time by group mteract1on (p=.013) for mtake ofvitamm B-12. Week3 · 

i 

intakejwas significantly higher than at baseline for the experimental group (p< .05). 
! 
I 

There I as a significant interaction (p=.000) for dietary intake of vitamin B-6. (Table 2). 

Vita n B-6 intake in the experimental group was significantly higher than controls at 

week .. Intake at week 3 in the experimental group was significantly higher than at 

baseline, weeks 8, 19, and 20, and intake at week 7 was higher than at baseline and week 

8 (p< i05). Compliance with cereal-consumption instructions, estimated from returned 

breakfast cereal packets plus logs of consumption of other folate-containing foods, 

rangeq from 79 to 100% the first month, and 80 to 100% the second month. 
I 

, mean hey concentration of the entire study group was 14.S ± 4.6 µmoVL (range: 

8.3-28(5 µmol/L) at baseline. All participants had concentrations of serum and RBC 

folate and serum vitamin B-12 that were within or above their respective reference ranges 

(3-17 ng/mL, 175-700 ng/mL, 200-950 pg/mL) (Diagnostic Products Corporation 1999) 

(Lagu~ & Claudio 1996). Mean creatinine was within the reference range (0.6-1.5 

mg/dL), however 6 subjects in the control group and 6 subjects in the experimental group 

had cr~tinine values slightly above the reference range (Diagnostic Products Corporation 

1999) (Lagua & Claudio 1996). 
I 
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Plasma hey was significantly different between the groups at baseline (p=.008) 

th,re, baseline hey was used as a covariant in repeated measures analysis of variance. 

There was no significant difference in hey between groups over time (Figure 5.2). 

I 

Ctnine and serum vitamin B-12 were significantly correlated with hey, 23% of the 

variance in hey was explained by these variables at baseline (p=.009) (Beta=.393 p=.019, 

Betal.300 Ir.048, respectively) and 39% was explained at the end of the intervention 

period (p<.001) (Beta=.452 p=.001, Beta=-.430 p=.002, respectively). Creatinine was 

positi"1
1

ely correlated, whereas serum vitamin B-12 was negatively correlated. The other 

variables in the model that were not significantly related to hey were age, smoking status, 

cups of coffee per day, total cholesterol, HDL, LDL, FRAP, dietary and serum folate, and 

dietary vitamin B-12. 

Serum folate levels showed a significant time by group interaction (p=.040). Serum 

folate in the experimental group was significantly higher at week 20 than at baseline 

(p<.05) (Figure 5.3). However, serum folate was not significantly different over time in 

. the coltrol group. There was no significant difference in RBC folate between groups over 

time, although RBC folate for both groups was significantly lower at baseline, weeks 4 

and 8 tµan at week 20 (p=.046) (Figure 5.4). Time by group interaction was significant 

for serum vitamin B-12 (p=.024) due to differences in pattern of intake, however no 

significant differences between groups or time were found (Figure 5.5). Neither FRAP 

(FigurJ 5.6) nor creatinine (Appendix S, Table 3) levels were significantly different over 

time 01 between groups. A table with data for all of the above biochemical measures can 

be found in Appendix S, Table 3. 
I 
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Discussion 

It as been known for some time that daily supplementation with 400 µg folic acid 

reduc s hey concentrations in healthy individuals (Malinow et al. 1997; Brattstrom 1996; 

Ubbin et al. 1994; Landgren et al. 1995; Homocysteine Lowering Trialists' 

Colla oration 1998; Riddell et al. 2000). Recently, during a relatively short (5 wk) study, 

Maliniw et al. (1998) observed reductions in hey of 11 % and 14%, respectively, in male 

and fere CHD patients consuming cereals fortified with 499 and 665 µg folic 

acid/s~rving. Schorah et al. {1998) observed a 10% reduction in hey concentrations after 

24 welks, in healthy individuals whose intake of fortified or supplemental folic acid was 
! 

low, when they added cereals fortified with 200 µg folic acid. Riddell et al. (2000) 

observed a 24% reduction in hey concentrations in healthy subjects with hey 2: 9 µmol/L 
I . 

consuming an additional 298 µg/d offolic acid in fortified breakfast cereals for 12 weeks 
I 

i 
i 

(mean ~ntake 518 ± 136 µg folate). In the present study, the hey lowering efficacy offolic 
I 

acid ftfied cereals at 400 µg/d was tested in healthy older men for 8 weeks. 

Fo~ this group of men the change in hey between groups over time was not 
I 

\ 

signifitnt. At baseline the control group had more subjects with elevated (2: 14 µmol/L) 

hey levels (n=13, 65%) than the experimental group (n=7, 33.3%). Schorah et al. (1998) 
I 
I 

found ~hat folic acid did not decrease hey for those already in the lowest tertile for hey, 
I 
i 

and thi higher the initial hey, the greater the folate effect. Similarly, a meta-analysis of 

hey lo{ering trials showed that a proportionate and absolute reduction in blood hey 
i 

producl d by folic acid supplements was greatest at higher pretreatment blood hey 

concen rations and at low pretreatment blood folate concentrations (Homocysteine 
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Lowe ·ng Trialists' _Collaboration 1998). Pretreatment levels of serum folate in our study 

were ot low (range: 5.29-19.95 ng/mL). It is conceivable that the lower baseline 

conce trations of hey and the normal pretreatment serum folate levels in the experimental 

group I in our study may have reduced the hey-lowering potential of the dietary treatment. 
I 
I 

Sc~orah et al. (1998) saw an increase in serum folate at weeks 4, 8 and 24 in subjects 

I 

eatinglfortified cereal. Similarly, Malinow et al. {1998) saw an increase in plasma folate 

propo~onately with folic acid content of cereal. In our study, the experimental group's 
I 

serum!folate increased between baseline and week 4 and remained higher during the 
I 
I • 

secon1 half of the intervention (week 8) and the post intervention period (week 20). Red 

blood ~ell folate in this study, which typically takes approximately 3-4 months to respond 

! 

to dietary change (Schorah et al. 1998), was significantly lower at baseline, week 4 and 

week 8 than at week 20 for both groups. Red blood cell folate did not change until 24 

weeks in a similar study (Schorah et al. 1998). The observed increase for vitamin B-12 in 
I 
I 

this ,dy' s experimental group occurred during weeks 4 and 8 and remained higher at 

week ~O. Schorah et al. (1998) found no significant change in vitamin B-12 over a 24-

1 ' 

week Beriod, even though one of the groups was eating cereal fortified with vitamin B-12 
i 

in addition to fulic acid and other vitamins. . 

Mean dietary folate intake at baseline (before cereal consumption) for those in the 

experiTental group was already 393 ± 140 and did not significantly increase after the 

intervention ended. However, mean folate intake in the experimental group increased at 

weeks 1 (684 ± 195 µg) and 7 (576 ± 198 µg), while the control group's intake did not 

change:(341 ±_156 µg, 388 ± 196 µg, respectively). The high rate of compliance with 

daily c~real consumption suggested that most subjects in the experimental group were 
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eating the provided cereal throughout the study, however prior to the study 76% (n=l6) 

of tho e subjects were already regular cereal eaters. The cereal that was provided may 

have ,een a replacement of the cereals they were already eating, or for some the provided 

cereal las eaten in addition to other cereals. Accor.ding to diet records, 700/o (n=l4) of 

the coltrol group ate cereal prior to the study, 65% (n=l3) ate cereal on at least 2 of 4 
I 
I 

' 

measuted occasions, although only 3 of the cereal eaters were eating super-fortified ~,. 
M st participants in the control group already ate recommended amounts offolate 

( 404 ± 157) at baseline and continued to meet at least the EAR of 320 µg/d (361± 165) at 

the en of the study period (20 weeks). The high intake offolate from food in the control 

group may explain why there were no differences in RBC folate and hey between the 

groups\ over the study period. Perhaps subjects from both groups in this study had already 
' I 

reached a plateau of folate intake prior to the study. Fortification of grain products prior 
I 

to the ~tart of this study may have already had some effect (Keast et al. 2000; Jacques et 

al. 199k) Several groups have suggested a near maximal hey lowering effect of 

supp1lenta1 folic acid at intakes of approximately 400 µgid (Malinow et al. I 998, I 997; 
! 

r 

Boush~y et al. 1995; O'Keefe et al. 1995; Hey Lowering Trialists 1998). 

ThJ homocysteine-lowering ability of folic acid fortified cereals in subjects who were 

already[ consuming 400 µg folate per day was not apparent in this study. The subjects in 
I 

this stury were highly educated older men and the consistently high levels of folate 

intake throughout the study period indicated that this group was already paying attention 

to their diets, and may have already been aware of the health benefits of consuming 

adequatie folate. Many of these men were already regular cereal eaters who apparently 
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repla;ced their regular cereal with the super-fortified cereal only during the 8 week period. 

Aftef the intervention stopped, the targeted education did not seem to increase these 
I 

men'ls folate intake above the current recommendation of 400 µg/day. It is possible that 

I 

subj~cts with milder elevated hey levels who are already eating cereal regularly may 

requite only simple dietary advice to continue to maintain plasma hey levels in the 
I 
I 

normal range. 

Fhture research to test the effects of folic acid fortified cereals should be conducted in 
I 

a group of men who are not typical cereal eaters. In addition, blinding the subjects by 

using1

1 

a placebo cereal may also prove to have an effect by discouraging those not asked 

to cruinge their diet (non cereal eaters) from doing so. In similar studies using folic acid 

forti~ed cereals the subjects were receiving either a placebo cereal or a cereal with a 

different amount of fortification; so all subjects were receiving something (Schorah et al. 

1998;1 Malinow et al. 1998; Riddell et al. 2000). Malinow et al. (1998) asked participants 

' I 

to repJace previously eaten breakfast cereals with the placebo and experimental cereals 
I 

that were provided. In this study, participants in the control group did not receive a 

I • 

placeqo cereal, and some were aware that subjects in the other group were receiving 
I 

cereal: Therefore, participants in the control group not already eating cereal may have 
I 

decid~d to eat similar foods on their own causing a similar increase in biochemical 

measJes of folate. 
I 

In~luding the spouse in the visits may have increased the effectiveness of the targeted 

I 

nutrition education. Spouses, especially wives, monitor and attempt to control their 
! 

partner's health behaviors (Umberson 1992), and having them present might have 

I 

influenced the continued intake of high folate containing foods beyond the intervention 
I 
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' 

periJ. Finally, recruiting subjects who would benefit the most, those who have elevated 

hey lerels and/or low serum folate levels, would likely show the most improvement. 

B~eakfast cereals are an important source of dietary folic acid (Albertson et al. 1997), 
I 

and th~ir intake is an important predictor ofhcy levels (Shimakawa et al. 1997). Our 
I 

I 
invest gation has expanded those findings by indicating that fortification of grain 

produ ts may have already had an effect on this group of men even before intake of 

super- ortified breakfast cereals. Further intervention trials to find the lowest effective 

dose ahdbest combination ofB vitamins that lowers hey levels is needed. More 

impo~y, whether breakfast cereals fortified with folic acid will modify the incidence 

and o~come of atherosclerotic disease still needs to be established. 
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AgJyr 
BJa 

tal Status-no.(%) 
arried 
ivorced 
id owed 

I 
Emp~oyment status-no.(%) 

Fµll time 
Part time 

I 

~etired 

· Edudation level-no.(%) 
High school 
other training-no college 
Sbme college · 
Bachelors degree 
Masters degree 

D[' ctorate degree 

Follol ·ng a special diet- no.(%) 
No 

SmoJe -no. (%t 
N 

Cups of coffee/day- no. (%) 

Control Group 
(n=20) 

66±6 

28+4 

100 

14 (70) 
.4 (20) 
2 (10) 

8 (40) 
5 (25) 
7 (35) 

4 (20) 
4 (20) 
3 (15) 
2 (10) 
4 (20) 
3 (15) 

17 (85) 

16 (80) 

Experimental Group 
(n=21) 

65 ± 5 

28+4 

100 

20 (95) 

1 ( 5) 

9 (43) 
3 (14) 
9 (43} 

3 (14) 

7 (33) 
4 (19) 
7 (33) 

17 (81) 

17 (81) 

0- 9 (45) 13 (62) 
> 11 (55) 8 (38) 

*PlusFus values are means+ SD 
"The~ mass index is the weight in kilograms divided by the square of the height in meters. 
"Data o this variable was available for 40 subjects only 
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}:able 5.2 Dietary intake of subjects at six time points based on 5-day diet records and 24-hr recalls _by treatmen! group 
+I 

- -

Energy Folate Vitamin B-12 Vitamin B-6 Total Fat 
(kcal) (~tg) (µg) (mg) (% energy) 

Control 
Group: 
Baselinea 2079 ± 428 404 ± 157 8.05 + 6.31 2.23 ± 0.85 33 ± 8 
week 3b 1899 ± 530 341 ± 156+ 5.28 ± 2.55 1.77 ± 0.87+ 34 ± 12 
weeki 2150±470 388 ± 196 33.1 ± 83.2 2.19±1.18 36 ± 9 
Post 8-week"'a 1944 ± 427 393 ± 48 6.22 ± 4.02 2.16± 1.10 33 ± 9 
week.19b 1991 ± 423 341 ± 166 5.82 ± 3.90 2.05 ± 0.98 33 ± 10 
week 20n 1924 ± 401 361 ± 165 5.91 ± 3.13· 1.99 ± 0.96 33 ± 10 

....... Intervention ....... 
'-I Group: 

Baseline3 1979 ± 478 393 + 14oz 4.98 ± 1.95)( 2.04 ± 0.67z 33 ± 9 
week 3b 1922 ± 600 684 ± 195+,x 11.3 ± 7.90y 3.44 ± 1.02+,x 32 ± 10 
week 7h 1879 ± 606 576 ± 198xy 8.29 ± 3.04 4.24 ± 4.64xy 33 ± 9 
Post 8-week"'n 1855 ± 399 397±112z 5.41 ± 2.32 2.06 ± 0.53z 32 ± 8 
week 19b 1868 ± 446 456 ± 251yz 7.42 ± 4.64 2.44 ± 1.05yz 36 ± 11 
week 203 1919 + 434 483 + 194yz 7.22 ± 3.31 2.49 + 0. 84yz 35 + 7 

*8-week records were collected after the intervention ended 
++ Plus-minus values are means ± SD 
a,b Superscript a indicates diet record, b indicates 24-hr. recall 
+Different superscripts in a column indicate significant differences between groups (p< .05) 
xyzDifferent superscripts in a column indicate significant differences between times (p< .05) 
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Figure 5.1 Mean (+SD) folate intake from food estimated by diet recordsa and 24-hr recallsb. Points with a 
superscript indicate means that are different between groups(+) or over time (x,y,z) for the interaction using 
repeated measures ANOV A. 
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superscripts (x) indicate means that are different between the groups using t-test. 
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CHAPTER VI 

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 

Summary and Conclusions 

Study ne 

I 

Duning the initial study we examined factors that influence food consumption, 

~le educational strategies, and perceptions and beliefs about folate rich foods in 

40 Okl!homa men~ 60 years using in-depth structured interviews. Four-day food records 

and • 1od frequency questionnaire were also collected to determine adequacy of selected 

nutrients for the participants. Wives (n~20) were interviewed by telephone at a later time. 
I 
I 

We)found that many men.in our first study were not consuming recommended 
I . 
I 

amoun~s of folate. Men who were married and ate cereal more often were more likely to 

consuJe adequate folate. Intake of folate for those taking a dietary supplement was no 
I 

differe~t than for those not taking one. 

Si~l.arities were found between older men and their wives in overall perceptions and 

beliefs hbout folate rich foods. rhemes such as season, preference, habit, price, and 

health ! enefit emerged as important characteristics for food selection. A wide range of 

person 1 and environmental factors determined these men's food choices. Factors 

mentio ed most often by both were the strong influence of the wife, a health crisis and 

the phy ician. When multiple responses were considered, husband/wife pairs agreed on 

wayst increase the intake of folate in older men; although wives more often thought 

cereal would be the best way, and their husbands thought supplement would be easiest. 
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M n and their wives knew very little or nothing about folate. There was a general 

aware1ess about the need to consume foods high in folate (:fruits, vegetables, and grains), 

· although there was a lack of awareness about amounts of these foods that are 
I 
I 

recontended and the reasons why their intake was important. Both agreed that if 

providf d or served with a meal, men would eat these foods. 

oJerall, men's perceptions and attitudes about including folate rich foods was 

positi e, however they either perceived barriers to their intake, or lacked the knowledge 

of am unts of these foods to choose and why. Men were influenced the most by their 

wives fihen it came to health-related behaviors, and the media was the primary source of 
! 

health information for their wives. Nutrition educators can use this information to design 

more effective interventions in order to reach the 40% of older men not getting adequate 

amounts of folate. 
I 

i 

i 
Study Two 

' 

U stn9 a separate group of 41 men 2: 5 8 years old the effects of nutrition education and 

a high rotate diet on plasma homocysteine were studied. Subjects were randomized into 
! 

i 

either fn experimental (n=21) or control (n=20) group. At baseline both groups 

compl~ted a food frequency questionnaire, and a 5-day food record. Subjects randomized 

I 
into th· experimental group were provided with super-fortified ready-to-eat cereals ( 400 

ly for 8 weeks, and given targeted nutrition education based on the results of the 

first dy. Subjects in the control group were given general nutrition education only. All 

subjec_
1

s provided unannounced 24-hr dietary recalls by telephone during weeks 3, 7 and 

19, an4 five-day food records again at weeks 8 and 20. Blood samples were collected 

I 

I 
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from all participants at baseline, 4 weeks, the end of the intervention period (8 weeks) 

and 3 months post intervention (20 weeks). 

In! the second study, folate intake of participants at baseline was similar to 

recommended levels (436 ± 204 µg/day). Once the experimental group was given the 
I 

i furtifir cereal their intake of folic acid increased above recommended amounts, however 

imme~iately after the intervention period ended it had dropped back to baseline levels. · 

I 

Plas1a hey was higher in the control group at baseline, however there were no changes in 

hey b~tween groups or over time when these values were adjusted for baseline hey 

conce~trations. Serum folate levels in the experimental group were significantly higher at 
I 
! 

week 20 than at baseline. There was a significant time by group interaction for serum 

vitamin B-12. Erythrocyte (RBC) folate increased for both groups by week 20, although 

there were no differences between the groups. There were no differences observed in 

lipids,
1 
hematology, creatinine, or FRAP. 

i 
I 

• The homocysteine-lowering ability offolic acid fortified cereal in subjects who 
I 

I 

were 4Iready consuming recommended amounts offolate was not apparent. Several 
! 

I I 

explartations can be given for these results. 

i First, the high intake offolate from food in both the control and experimental 
' . 

prior to and during the study may explain why there were no differences in RBC 

d hey between the groups over the study period. We suggest that subjects from 

both oups in this study had already reached a plateau of folate intake prior to the study 

indicaling that fortification of grain products may have already had an effect on this · · 

f men even before intake of super-fortified breakfast cereals. Several groups have 

sugge ed a near maximal hey lowering effect of supplemental folic acid at intakes of 
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apprqximately 400 µg/d (Malinow et al. 1998, 1997; Boushey et al. 1995; O'Keefe et al. 

1995~ Homocysteine Lowering Trialists 1998). 

I Second, the control group had more subjects with elevated homocysteine levels at 

basel~ne. Research supports the idea that folic acid has the greatest effect in subjects with 

the hikhest levels of hey (Homocysteine Lowering Trialists 1998). We suggest that the 
I 

lower! baseline concentrations of hey in the experimental group may have reduced the hey 

I 

lowering potential of the dietary treatment. 
I 

! Finally, the targeted nutrition education in the experimental group did not have an 

I 

effect for those who were already consuming adequate amounts of dietary folate. The 

men in this study were highly educated and paying attention to their diets, therefore may 

have already been aware of the health benefits of consuming adequate folate. We 

conchide that subjects with milder hey levels who are already eating cereal regularly may 

requir~ only simpJe dietary advice for maintenance of acceptable hey levels. 

Re,sults from both of these studies suggest a need to design more effective nutrition 

educat~on strategies based on the needs of the target group. At baseline a similar 

percentage of men from both of our studies, about 45%, were not meeting the minimum 

recommendation for folate. In addition, from both studies we can conclude that those 
I 

who w~re regular cereal eaters were most likely to be consuming adequate amounts of 

folate. However, it is not clear from this study whether amounts above the RDA have an 
I 

additional plasma hey lowering effect. Further intervention trials to find the lowest 

I 

effecti1e dose and best combination ofB vitamins that lowers hey levels is needed. More 

importantly, whether breakfast cereals fortified with folic acid will modify the incidence 

I 

and ou~come of atherosclerotic disease still needs to be established. 

127 



Recommendations 

I 

The following recommendations were developed from these studies: 
I 

1) In nutrition education efforts aimed at older me~ the spouse should be included. 

2l Nutrition education efforts to increase folate intake in this age group should 

address amounts of fruits, vegetables, and grains that are recommended, barriers 

to their intake, the importance of these foods to the older population, and the 

connection with health-related conditions. 

3. Nutrition education efforts aimed at older men should stress the importance of 

including fortified ready-to-eat cereal as a part of the daily diet. 

4. Future research efforts to test the effects of folic acid fortified cereals should be 

conducted in a group of men who are not already regular cereal eaters. 

5. · Future research to test the effects offolic acid in lowering homocysteine should 

• be conducted with men who have elevated levels of homocysteine, and/or low 

• baseline levels of serum folate. 

6. ' Future research should include the use of placebo cereal to discourage "over 
I ' 

' compliance" by the control group. 
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REVIEWER #2: 
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panicipants (adult males) will be recruited through a variety of means. including newspaper advertisements, and 
their panicipation in the study is entirely voluntary. They are apprised of what they are expected to do and their 
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men 60 and over needed 
r research related to heart disease ... ,o ··•+ 

If you are a man age 60 or older, we need you to participate in a research 
study being conducted at Oklahoma State University. We want to 
interview you about your eating habits and what influences your food 
choices. The interview is expected to last approximately 1 hour and you 
will need to record your food intake for 3 days. 

If you participate, you will be eligible to win a free dinner, and will 
receive an analysis of your diet. 

All information you provide will be kept confidential. This study has been 
approved by the Institutional Review Board for Protection of Human 
Subjects. 

Your opinion is valuable and we need your participation. If you are at 
least 60 years of age, and would like to help - please call 7 44-5032 for 
more information or to volunteer for the project. 

Gail E. Gates, Ph.D., RD Tawni Holmes MS, RD 
Principal Investigator Research Associate 
Department of Nutritional Sciences 
Oklahoma State University 
( 405) 744-5032. 
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To encourage you to 
complete the study and to 
allow us to collect accurate 
data , you will receive: 

• $100 
• diet analysis 
• blood cholesterol 

analysis 

at the end of the study. 
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Male participants 
needed 

for OSU research 
project on the 

prevention of heart 
disease in men 

~1 

Would you like the 
opportunity to learn about 

how food choices can 
improve men's intake of 

recommended vitamins and 
reduce the risk of heart 

disease? 
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V, 

If you are a man 60 years of 
age or older, you can 
participate in research to 
assess the effectiveness of 
nutrition education to increase 
folate intake, that is being 
conducted at Oklahoma State 
University. 

To be part of this study, you 
will need to: 
• come for a total of 5 visits 

over a 5 month period 
• keep three 5-day food 

records 
• provide fasting blood 

samples 4 times 
• and may get a free 8 week 

supply of fortified cereal. 

' - -
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Data will be collected at two 
sites: 

• Oklahoma City, OK -~--...~ C•:,·,•il~ 
In order to participate, you 
may not take any folic acid 
supplements or any 
multivitamin containing folic 
acid for three months prior to 
and until the end of the study. 

By participating, you may 
benefit by improving your food 
choices and ultimately 
decreasing your risk of heart 
disease. 

Thank you for your interest. 

For more information or to 
volunteer for the project, 
please contact one of the 
following individuals: 

Gail E. Gates, Ph.D., RD 
Principal Investigator 
Dept. of Nutritional Sciences 
Oklahoma State University 
(405) 744-5032 

Tawni Holmes, M.S., RD 
Research Associate 
(405) 417-3744 
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Consent to Participate in Research 

Influences of Folate Intake on Men 

I, voluntarily agree to participate in the above titled 
research. The Oklahoma Agricultural Experiment Station and the College of Human 
Environmental Sciences at Oklahoma State University sponsor this research. 

I understand that: 

( 1) the purposes of the study are to find out what influences the food intake of older men, how 
men wish to receive information about healthy eating, and how food choices influence risk of 
heart disease in older men. 

(2) 1 will participate in an interview about influences on my food preferences and choices. 
(a) The interview will take about 1 to 1 1/2 hours. 
{b) :1 will allow the researcher to audiotape my interview. 
(c) :The tape of the interview may be transcribed. 

(3) I will complete a food frequency questionnaire that will ask me to recall my typical food 
choices; 

(4) I will record my daily food intake for four days; 

(5) All records are confidential. My name will not be used in any reports or data records at the 
end of the study. ·All information obtained about me as an individual will be considered·· 
privileged and held in confidence. 
(a) Audiotapes of the interviews will be reviewed by the project director or her authorized 
representatives. Tapes will be filed in the project director's office until completion of the 
study when they will be destroyed. · 

(6) I volunteer to take part in this study. 
(a) I have the right to withdraw from this study at any time by contacting the researchers. 
(b) I may stop participating in the study at any time without penalty or loss of benefits that I 
am otheiwise entitled to receive. 

(7) this research is beneficial in that it provides information about the effects of nutrition 
education on food habits of older men; and 
(a) the information gained from this study may provide information useful in helping older 
men choose nutritionally adequate diets; 

(8) I will be receiving an analysis of my dietary intake; 

(9) if I need more facts about the study I may contact Dr. Gail Gates at (405) 744-5032. I may 
also contact Gay Clarkson at the office of University Research Services, 305 Whitehurst, 
Oklahoma State University, Stillwater, OK 74078 at (405) 744-5700. 
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I have read and fully understand the consent form. I sign freely and voluntarily. A copy has been 
given to me. 

Date----------
Time _____ _ 

Subject Name (please print)--------------------

Signed, __________________________ _ 

Permanent Address _______________________ ~ 

I certify that I have personally explained all parts of this form to the subject before requesting the 
subject to sign it. 

Signed_----------,----------------
(project director or her authorized representative) 

Printed name------------------------­
(project director or her authorized representative) 
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Consent to Participate in Research 

Influences ofFolate Intake on Older Oklahoma Men 

I, , voluntarily agree to panicipate in the above titled research. TI1e 
Agricultural Experiment Station and the College of Human Environmental Sciences at Oklahoma State 
University sponsor this research. 

I understand that: 

(I) the purpose of the study is to assess the effectiveness of nutrition education for increasing folate intake 
in older men. 

(2) I \\ill be asked to stop taking any B vitamins or multivitamins containing folic acid for three months 
prior to beginning the study and for the entire study period (a 5 month period). 

(3) I will :complete a food frequency questionnaire that will ask me to recall my typical food choices. It 
will tiµce me about 3 0 minutes to complete this questionnaire. 

(4) I will be asked to recall my food intake for a 24-hour period at four times during the study. The first 
time will be during my initial visit and the next three l will be telephoned at times unknown to me. 
Each recall will take about 20 minutes. 

(5) I \\ill keep a food record for five days at three different times during the study. It will take me about 
15 minutes each day to record my intake. I will be given measuring cups, spoons. ruler. and beanbag 
measures to assist me. I will receive $15 each for completing and returning the first two records and 
$25 for completing and returning the final food record. 

(6) I will be asked to give a blood sample four times during the study. I will receive $10 each for the first 
three blood samples and $15 for the final blood sample. 

(7) trained medical staff will draw fasting blood samples of21 mL (about 4 teaspoons) from my arm, and 
minimal risk (slight discoloration or discomfort) may result from the venipuncture. 

(8) my blood will be used only for analyses which assess nutritional status including, but not limited to. 
folate, homocysteine. vitamin B12, hemoglobin. mean corpuscular volume, LDL/HDL cholesterol. 

(9) should sufficient sample remain other tests that may be performed including plasma and erythrocyte 
mineral concentrations and erythrocyte enzyme activities; 
(a} after these tests are performed the remaining blood will be incinerated: and 
(b) in no circumstances will perpetual cell lines be developed or maintained. 

( 10) I may be asked to consume fortified ready-to-eat cereal provided by the researcher or other folate 
containing foods everyday for an 8-week period. 

(11) all records are confidential. My name wi II not be used in any reports or data records at the end of the 
study. All information obtained about me as an individual will be considered privileged and held in 
confidence. 
( a) food records will be reviewed and analvzed bv the project director or her authorized 
rep~entatives. Food records will be filed in the project director" office until the completion of the 
study;when they will be destroyed. 

( 12) I volunteer to take part in this study. 
(a) I have the right to withdraw from this studv at any time by contacting the researchers. 
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(b) I may stop panicipating in the study at any time without penalty or loss of benefits that I am 
otherwise entitled to receive. 

( c;) I am authorized to receive all necessary medical care for injury or disease which is the proximate 
result of my panicipation in this research: 

(a) other than medical care that may be provided and the specific remuneration listed above 
(items 4 and 5) there is no compensation for my panicipating in this study; and 

(b) this consent is not a waiver or release of my legal rights; 

(13) this research is beneficial in that it provides information about the effects of nutrition education on 
food habits of older men 
(a) the information gained from this study may provide information useful in helping older men 

choose nutritionally adequate diets: 

(14) I ,.,;n be receiving an analysis ofmy dietary intake and a report of the results ofmy blood tests 

(15) u;1 need more facts about the study I may contact Dr. Gail Gates at (405) 744-5032. I may also 
contact Sharon Bacher at the office of University Research Services. 203 Whitehurst Oklahoma State 
University, Stillwater. OK 74078 at (405) 744-5700. 

I have read and fully understand the consent fo:tm. I sign freely and voluntarily. A copy has been given to 
me. 

Dare--------- Time-----

Subject Name (please print) ~-------------------~ 
Signed--------------------------

Permanent Address------------------------

I certify that I have personally explained all parts of this form to the subject before requesting the subject to 
sign it 

Sign,...._ ________________________ _ 

(project director or her authorized representative) 

Prinrednarne ____ _,..--------,,--------------
(project director or her authorized representative) 
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Oklahoma State University 
Oklahoma Medical Research Foundation 

Individual's Consent to Voluntary Participation in a Research Project 

I, voluntarily consent to participate in the study entitled: 
Influences of Folate Intake on Older Oklahoma Men, sponsored by The Agricultural 
Experiment Station and the College of Human Environmental Sciences at Oklahoma State 
University. 

1. PURPOSE: The purpose of this study. is to assess the effectiveness of nutrition 
education for increasing folate intake in older men. 

2. PROCEDURE{S) AND DURATION: I will be asked to not consume any folic 
· acid supplement or any multivitamins containing folic acid for 3 months prior and 
until the completion of the study. 

I will complete a food frequency questionnaire that will ask me to recall my typical 
food choices. I will be asked to recall my food intake for a 24-hour period at four 
times during the study. The first·time wiH be during my initial visit, and the next 
three contacts will be by telephone, at times unknown to me. 

I will keep a food record for five days at three different times during the study. I 
will be given measuring cups, spoons, ruler, and beanbag measures to assist me. 

I will be asked to give a blood sample four times during the study. Trained 
medical staff will draw fasting blood samples of 21ml (about 4 teaspoons) from my 
. arm. My blood will be used only for analyses which assess nutritional status 
including, but not limited to folate, homocysteine, vitamin B 12, hemoglobin, mean 
corpuscular volume, LDL/HDL. Should a sufficient sample remain, other tests 
that may be performed include plasma and erythrocyte mineral concentrations and 
· erythrocyte enzyme activities. After these tests are performed the remaining blood 
will be incinerated; and in no circumstances will perpetual cell lines be developed 
or maintained. 

I may be asked to consume fortified ready-to-eat cereal provided by the researcher 
or other folate containing foods every day for an 8-week period. 

3. POSSIBLE RISKS: I understand the possible risks, inconveniences, and side 
.effects may include occasional slight discomfort associated with blood drawing, 
bruising, dizziness or fainting. Rarely, I may experience infection at the blood 
drawing site. 

4. BENEFITS: I will receive $15.00 each for completing and returning the first two 
food records and $25. 00 for completing and returning the final food record. I will 
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also receive $10.00 for the first three blood samples and $15.00 for the final blood 
sample. I will receive an analysis of my dietary intake and a report of the results 
. of my blood test. This research is beneficial in that it provides information about 
the effects of nutrition education in food habits of older men. The information 
Influences of Folate Intake on Older Oklahoma Men gained from this study may 
provide information useful in helping older men choose nutritionally adequate 
diets. 

5. ALTERNATE TO PARTICIPATION: I have the right to withdraw from this 
study at any time by contacting the researchers. I may stop participating in the 
study at any time· without penalty or loss of benefits that I am otherwise entitled to 
receive. 

6. SUBJECT'S ASSURANCES: I understand that in the event of physical injury as 
an immediate complication of this study, appropriate medical care will be provided 
to me, not to include hospital charges. I further understand that no compensation . 
will be available to me from the Oklahoma Medical Research Foundation or 
Oklahoma State University Center unless I otherwise qualify for employee benefits 
such as insurance. If I have questions about the availability of care, I may contact 
the Office of University Research at (405) 744-5700. 

I understand that by signing this consent form I have not waived any of my legal 
rights or released this institution for liability or negligence. 

I understand that records from this study will be held confidential and that I will 
not be identified by name in any report or publication resulting from this study. 
My food records will be reviewed and analyzed by the project director or her 
authorized representatives. Food records will be filed in the project director's 
office until completion of the study when they will be destroyed. 

I understand that if I have questions about this study, or need to report adverse 
effects, I may contact Dr. Gail Gates at (405) 744-5032. If I have any question 
about my rights as a research subject, I may contact Sharon Bacher at the Office of 
University Research Services, 305 Whitehurst, Oklahoma State University, 
Stillwater, OK 74078 at (405) 744-5700 or the office of the President, OMRF 
(405) 271-7210 

7. SIGNATURES: I have read this consent form and understand its contents. I 
freely consent to participate in this study as described herein. I will receive a copy 
of this consent form. 
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Date Time 

Subject's Name (Please Print) 

Subject's Signature 

Permanent Address 

City State Zip Code 

I certify that I have personally explained all parts of this form to the subject before 
requesting the subject to sign it. 

Signature - Project Director or Authorized Representative 

Printed Name- Project Director or Authorized Representative 
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Interview questions (men over 60): 

1. Think back to the last time you ate a meal that you enjoyed. What did you eat? (E) 

2. What influenced your choice? (E, SE, P, BC), How much does taste, ease of 
preparation, appearance, habit, preparation time, fattening or not, availability, family, 
price, variety influence your choice? 

3. Who shops for your groceries ? If shopper : When you go to the grocery store, what 
fruits, veg, & grains do you most often buy? (BC, E, SE) Is this decision influenced by 
anything (family members, cost ... )? If you are not the one who typically goes to the 
store - does that person tend to buy the same (split) f, v, grains each time -what 
are the ones you eat most often? Why these ? How much influence do you have on 
what is purchased ? 

Ask following questions separately for fruits, vegetables, grains. 

4. How many servings of fruits, veg. & grains is it recommended a person your age 
should eat per day? How do you know this information? (ED, E) 

5. What prevents you from eating enough fruit. .. vegetables ... grains (healthy foods)? (P, 
E, SE, BC) 

6. What do you think are some reasons men don't eat fruits, vegetables, and grains ?(P 

7. What is the best way to get information to men about eating fruit, vegetables and 
grains? (P, ED) What way would convince you to eat these foods? 

8. Wheri eating out or ordering take-out, how do you figure out where to eat and what to 
get? (BC, E, SE) (who you're with, price, convenience ... ) Do you ever order f, v, & 
grains ? If they come with a meal do you typically eat them ? 

9. What are some things you would like to change about the types of food you eat? (P, 
SE) (If they say "eat healthier, probe -How do you define "healthy eating"?) 

10. )The latest studies show that you should increase your consumption of fruits, 
vegetables, and grains to increase the vitamin folate in your diet. What do you know 
about folate? What disease can it help prevent? (ED, P) 

11. How do you feel about taking vitamin supplements, such as folate? (P) 

12. What would be the easiest way for you to increase your intake offolate - if you could 
choose between eating a serving of fortified cereal every day, increasing the amounts 
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offtuits and vegetables you eat daily, or taking a supplement that contains folate­
wluch would you most likely do ? Why? 

13. In making the choice between two cereals that you liked equally well, if one made the 
health claim that it was fortified with folic acid and therefore could reduce the 
in~dence of heart disease, and the other did not make this claim, would this influence 
which cereal you buy that day ? 

14. What about seeing an ad ? 

15. What further comments do you have? 
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Interview questions (wives of men over 60): 

16. Tb.ink back to the last time you prepared a special meal for you and your husband. 
What did you prepare? (E) 

17. What influenced your choice of what was prepared? (E, SE, P, BC), How much does 
taste, ease of preparation, appearance, habit, preparation time, fattening or not, 
availability, family, price, variety influence your choice? 

18. How many meals per day do you prepare for your husband-which meals are they? 

19. Who shops for your groceries ? If shopper : How much influence does your husband 
have over what you buy? -what are the f, v, g your husband eats most often? Why 
these ? How does he make his preferences known to you ? 

Ask questions 5-6 separately for fruits, vegetables, grains. 

20. How many servings of fruits, veg. & grains are recommended for a person your 
husbands age to eat each day? How do you know this information? (ED, E) (Give 
recommendation) Does you husband eat this many servings in a day? 

21. IFNOT, What prevents him from eating enough servings offruit ... vegetables ... grains 
each day? (P, E, SE, BC) 

22. What is the best way to· convince your husband to eat more of these foods ? 

23. What would encourage you to provide/prepare more of these foods for you and your 
husband? 

24. Where do you get most of your "health" information ? What are the best ways to 
reach you? 

25. Who else (besides you) influences your husband's eating habits? 

26. When eating out or ordering take-out with your husband, how do you and your 
husband decide where to eat and what to order? (BC, E, SE) (who you're with, price, 
convenience ... ) Does your husband ever order f, v, & grains? If they come with a 
meal does he typically eat them ? 

27. What are some things you would like to change about the types of food your husband 
eats? (P, SE) (If they say "eat healthier, probe -How do you define "healthy eating"?) 

28. )The latest studies show that we should increase our consumption of fruits, 
vegetables, and grains to increase the vitamin folate in our diet. What do you know 
about folate? What disease can it help prevent? (ED, P) 
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29. What would be the easiest way for your husband to increase his intake offolate - ifhe 
could choose between eating a serving of fortified cereal every day, increasing the 
amounts of fruits and vegetables he eats daily, or taking a supplement that contains 
folate- which would he most likely do ? Why? 

30. In making the choice between two cereals that he liked equally well, if one made the 
health claim that it was fortified with folic acid and therefore could reduce the risk of 
heart disease, and the other did not make this claim, would this influence which cereal 
you buy that day ? 

31. What about seeing an ad ( show ad), would this convince you to serve more of these 
foods? 

32. What further comments do you have? 
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Content Analysis-- TRIP 

1. last 1time you ate a meal enjoyed ... 
enjcly all (most) meals 
an dccasion where they ate "out" 
a meal at home they don't typically eat 
last meal they had 
a favorite meal 

1. what influences enjoyment and 
choice ... 
who they're with 
habit 
convenience 
''mQOd.'" 

where they are 
cost 
appearance of food 
cleanliness of restaurant 
whether food is perceived to be healthy 
variety of food choices 
it's what's prepared for them 
what they grew up eating 
taste 
a cuisine they can't usually get 

1. who shops for groceries 
wife 
me 
both 

if not shopper, how much influence do you 
have over what is purchases 

a lot 
some 
very little 
none 

4. FRUITS 
What fruits are most often bought? 
-apples 
-bananas 
-grapes 
-oranges 
-peaches,. 
-grapefruit 
-orange juice 
-cranberry juice 
-grape juice 
-grapefruit juice 
-mixed j~ices 
-strawbeuies 
-pears 
-watermelon 
-cantaloripe 

-nectarines 
-plums 
-other -------
Do you typically buy the same fruits .... 
-yes 
-no 

What influences what is purchased 
season 
other family members preferences 
my preference 
taste 
price 
habit 
ease of preparation 
how I was raised 
convenience 
what looks good 
what we' re out of 
provide a specific nutrient (i.e. bananas for 
potassium) 
-perceived healthy 

VEGETABLES 
What vegetables? 
-lettuce 
-mixed salad in bag 
-tomatoes 
-onions 
-green beans 
-broccoli 
-carrots 
-corn 
-potatoes 
-spinach 
-squash 
-cauliflower 
-green/red peppers 
-cabbage 
-celery 
-peas 
-(beans) 
-other ---

Do you typically buy the same vegetables .... 
-yes 
-no 

What influences what is purchased 
season 
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habit 
ease of preparation 
how I was raised 
convenience 
what looks good 
what we're out of 
provide a specific nutrient (i.e. bananas 
for 
potassium) 
-perceived healthy 

GRAINS 
What grain foods? 
-bread 
-whole ,'vheat bread 
-cereals 
-oatmeal 
-pasta ' 
-rice 
-wafileslbagels/english muffins 
-(legumes/beans) 
-crackers 
-other ___ _ 

Do you typically buy the same grains 
-yes 
-no 

What influences what is purchased 
season 
other family members preferences 
my preference 
taste 
price 
habit' 
ease of preparation 
how I was raised 
convenience 
what looks good 
what we're out of 
provide a specific nutrient (i.e. bananas 
for 
potassium) 
-perceived healthy 

FRUIT 
1. How many servings are 

recommended?(2-4) 
-correct answer 
-not comx:t answer 

How do you know this information ? 
-don't know 
-read it somewhere 

-have seen the pyramid 
-medical profossional told me 
-guess 
-other 

What prevents you from getting enough servings 
from this food group ? 
-nothing I I think I get enough 
-not available to me (convenient) 
-habit 
-forgot to buy or bring with 
-don't like 
-too lazy to fix 
-prefer other foods 
-too busy 

Reasons other men don't get enough? 
-way they were brought up 
-habit 
-convenience 
-don't like 
-not prepared or given to them 
-not readily available where they eat (at restaurants) 
-not a concern in their life 
-influenced to eat other foods 
-they have to be prepared 

VEGETABLES 
2. How many servings are recommended?(3-5) 
-correct answer 
-not correct answer 

How do you know this information ? 
-don't know 
-read it somewhere 
-have seen the pyramid 
-medical professional told me 
-guess 
-other 

What prevents you from getting enough servings 
from this food group ? 
-nothing I I think I get enough 
-not available to me (convenient) 
-habit 
-forgot to buy or bring with 
-don't like 
-too lazy to fix 
-prefer other foods 
-too busy 

Reasons other men don't get enough? 
-way they were brought up 
-habit 
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-convenience 
-don'tljke 
-not pnipared or given to them 
-not ~ly available where they eat (at 
restaurants) 
-not a concern in their life 
-influeri;ced to eat other foods 
-they have to be prepared 

GRAINS 
3. How many servings are · 

recommended?(6-l l) 
-correct answer 
-not correct answer 

How do you know this information ? 
-don't know 
-read it somewhere 
-have seen the pyramid 
-medical professional told me 
-guess 
-other 

What prevents you from getting enough 
servings from this food group ? 
-nothing I I think I get enough 
-not available to me (convenient) 
-habit 
-forgottobuyorbringwith 
-don't like 
-too lazy to fix 
-prefer other foods 
-too busy 

Reasons other men don't get enough? 
-way they were brought up 
-habit 
-convenience 
-don't like 
-not prepared or given to them 
-not readily available where they eat (at 
restaurants) 
-not a concern in their life 
-influenced to eat other foods 
-they have to be prepared 

4. Best ways to get info to men about 
eating more of these foods (f, v, g) 

-newspaper 
-TV shows 
-TV news 
-TVadsi 
-radio (NPR, KOSU) 

-magazines (health article) 
-reading published literature 
-health professional 
-nothing will work (at this age) 
-wife 
-other family members 
-seminars/classes (like WC) 
-only in a health crisis 
-use scare tactics 
~teach them when they're young 
-word of mouth 
-public education 
-through a health club (target audience) 
-sex sells 
-other authority figure 

5. When eat out or ordering take-out what 
influences where and what? 
who they're with 
habit 
convenience 
"mood"' 
cost 
availability of restaurant choices 
appearance of food 
cleanliness of restaurant 
atmosphere 
quality of food 
whether food is perceived to be healthy 
variety of food choices 

Do you ever order f, v, g? 
-yes 
-no 
-if available 
-sometimes 

what? 
-potatoes 
-other vegetables 
-fruit juices 
-fruit salads 
-piece of fruit 
-pasta 
-rice 
-salads 
-rolls or bread with a meal 
-cereal 

If a f, v, or g comes with a meal will you eat it? 
-yes 
-no 
-usually 
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1. what changes would you like to make? 
-none: 
~smaller portions 
-eat more of what they like/want 
-eat h~althier (less fat) 
-other ___ _ 

2. What do you know about folate? 
-nothing 
-it's a vitamin 
-heard ofit but don't know what it is 
-something to do with women and birth 
defects 
-related to heart disease or Hey in men 

what disease can it help prevent? 
-don't know 
-heart 
-cancer 
-NTD 
-pallegra 

3. How do you feel about supplements? 
-I take them 
-don't need 
-too expensive 
-if someone tells me to, I'll take it 
-don't need, but would take if I needed 

4. easiest way to increase folate (3 
choices) 

-supplement 
-increase fruits and vegetables 
-eat cereal ·every day 
why? 
-make sure I get the right amount 
-easier than other choices 
-already doing 
-I like them 

5. choice between 2 cereals with and 
without health claim? 

-would influence 
-wound not influence 
-might influence 
-would, but only since I've talked to you 

6. what about ad? 
-no 
-yes 
-maybe . 

ifno, why? 

-don't read ads 
-don't believe ads 
-turn off because cereal company 
-didn't like picture 
-already eat a variety of foods 
-no specific info about folic acid 
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Conte1fr Analysis-TRIP-Wives 
I 

DEMOGRAPfilCS: 
1. age : 
2. employment status 
-homemaker 
-retired 
-part-time 
-full-time 
3. education (self) ____ _ 

(husband) _____ ~ 

4. years married'----
5. meals/week eat together __ _ 

INTERVIEW 
7. ~ time you prepared a special meal ... 
-grain : 
-meat 
-vegetable 
-fruit 
-milk 
-dessert 

8. what influences choice of preparation ... 
who they're with 
habit 
convenience 
"mqod'' 
where they are 
cost 
whether food is perceived to be healthy 
what they grew up eating 
taste 
its what their husband likes/wants 
other . 

1. who shops for groceries 
husband 
me: 
botlt 

how much influence does your husband 
have ovdr what is purchased 

a lot 
some 
very; little 
none 

how does he make his preferences known · 
-he just tells me 
-he just picks out what he wants 
-I just 1o,ow through experience 
-hedoes1ft 

4.FRUITS 
What fruits does he eat most often? 

-apples 
-bananas 
-grapes 
-oranges 
-peaches 
-grapefruit 
-orange juice 
-cranberry juice 
-grape juice 
-grapefruit juice 
-mixed juices 
-strawberries 
-pears 
-watermelon 
-cantaloupe 
-nectarines 
-plums 
-other 

What influences why he chooses those 
season 
other family members preferences 
his preference 
taste 
price 
habit 
ease of preparation 
how I was raised 
convenience 
what looks good 
what we're out of 
provide a specific nutrient (i.e. bananas for 
potassium) 
perceived healthy 

VEGETABLES 
What vegetables? 
-lettuce 
-mixed salad in bag 
-tomatoes 
-onions 
-green beans 
-broccoli 
-carrots 
-corn 
-potatoes 
-spinach 
-squash 
-cauliflower 
-green/red peppers 
-cabbage 
-celery 
-peas 
-(beans) 
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-other~'---
i 

What ipfluences why he chooses those? 
~n 
other family members preferences 
hi$ preference 
taste 
price 
habit 
ease of preparation 
how I was raised 
convenience 
what looks good 
what we're out of 
provide a specific nutrient (i.e. bananas 
for 
pot;assium) 
-perceived healthy 

GRAINS 
What grain foods? 
-bread 
-whole wheat bread 
-cereals 
-oatmeal 
-pasta 
-rice 
-waflles/bagels/english muffins 
-(legumes/beans) 
-crackers 
-other ___ _ 

Why those? 
season 
other family members preferences 
his preference 
tast~ 
price 
habjt 
ease of preparation 
ho~ I was raised 
conyenience 
what looks good 
what we're out of 
provide a specific nutrient (i.e. bananas 
for· 
potassium) 
-petceived healthy 

FRUIT 
I • 

l. Hcnr many servings are recommended 
for liim?(2-4) 

-correct answer 
-not correct answer 

If correct -how do you know this information ? 
-don't know 
-read it somewhere 
-have seen the pyramid 
-medical professional told me 
-guess 
-other 

What prevents him from getting enough servings 
from this food group ? 
-nothing I I think he gets enough 
-not available to him (convenient) 
-habit 
-forgot to buy or bring with 
-don't like 
-too lazy to fix 
-prefer other foods 
-too busy 
-we just don't eat that much 

VEGETABLES 
2. How many servings are recommended for 

him?(3-5) 
-correct answer 
-not correct answer 

How do you know this information ? 
-don't know 
-read it somewhere 
-have seen the pyramid 
-medical professional told me 
-guess 
-other 

What prevents him from getting enough servings 
from this food group ? 
-nothing I I think he gets enough 
-not available to him (convenient) 
-habit 
-forgot to buy or bring with 
-don't like 
-too lazy to fix 
-prefer other foods 
-too busy 
-we just don't eat that much 

GRAINS 
3. How many servings are recommended for 

him?(6-ll) 
-correct answer 
-not correct answer 

How do you know this information ? 
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-don't know 
-read it somewhere 
-have s.een the pyramid 
-medical professional told me 
-guess' 
-other 

What prevents him from getting enough 
servings from this food group ? 
-nothing I I think he gets enough 
-not available to him (convenient) 
-habit 
-forgot to buy or bring with 
-don't like 
-too lazy to fix 
-prefer other foods 
-too busy 
-we just don't eat that much 

4. Best ways to get info to men about 
eating more of these foods (f, v, g) 

-newspaper 
-TV shows 
-TV news 
-TVads · 
-radio (NPR, KOSU) 
-magazines (health article) 
-reading published literature 
-health professional 
-nothing will work (at this age) 
-wife 
-other family members 
-seminars/classes (like WC) 
-only in a health crisis 
-use scare .tactics 
-teach them when they're young 
-word of mouth 
-public education 
-through a health club (target audience) 
-sex sells 
-other authority figure 

5. What encourages you to 
provide/prepare more of these foods? 
general concern about health 
our Dr. 
things I read 
a specific health concern __ _ 
other -----

I. Where do you get your health 
information? 

-newspaper 
-TV shows 

-TV news 
-TVads 
-radio (NPR, KOSU) 
-magazines (health article) 
-reading published literature 
-health professional 
-other family members 
-seminars/classes (like WC) 
-word of mouth 
-public education 
-through a health club (target audience) 
-other authority figure 

2. Who else influences husbands eating habits? 
-no one 
-friends 
-other family member 
-doctor 

3. When eat out or ordering take-out what 
influences where and what? 
who they're with 
habit 
convenience 
"mood" 
cost 
availability of restaurant choices 
appearance of food 
cleanliness of restaurant 
atmosphere 
quality of food 
whether food is perceived to be healthy 
variety of food choices 

Does he ever order f, v, g? 
-yes 
-no 
-if available 
-sometimes 

what? 
-potatoes 
-other vegetables 
-fruit juices 
-fruit salads 
-piece of fruit 
-pasta 
-rice 
-salads 
-rolls or bread with a meal 
-cereal 

If a f, v, or g comes with a meal will he eat it? 
-yes 
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-no 
-usually 

1. what changes would you like to make? 
-none 
-smaller portions 
-eat more of what they like/want 
-eat healthier (less fat) 
-other ----

2. What do you know about folate? 
-nothing 
-it's a vitamin 
-heard of it but don't know what it is 
-something to do with women and birth 
defects 
-related to heart disease or Hey in men 

what di$e3.Se can it help prevent? 
-don't know 
-heart 
-cancer 
-NTD 
-pallegra 

3. easiest way to increase folate (3 
choices) 

-supplement 
-increase fruits and vegetables 
-eat cereal every day 
why? 
-make sure he gets the right amount 
-easier than other choices 
-already doing 
-he likes them 

4. choice between 2 cereals with and 
without health claim? 

-would influence 
-wound hot influence 
-might ihfluence 
-would, but only since I've talked to you 

5. what about ad? 
-no 
-yes 
-maybe 

ifno, wliv? 
-don't r$dads 
-don't lx\lieve ads 
-turn off because cereal company 
-didn't like picture 
-already 'eat a variety of foods 

-no specific info about folic acid 

other comments: 
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Name:.~! --------

Date _______ _ 

Age ___ _ 

Race 1 white 
2 black 

Height. ___ _ 

3 asian/pacific islander 
4 american indian 
5 other, specify ___ _ 

Marital status 

Emplorment status: 

1 married 
2 divorced 
3 widowed 
4 never married 

1 full-time 
2 part-time 
3 retired 

Subject Number ______ _ 

Weight ___ _ 

Do you live in a facility such as a retirement center where you typically eat in a cafeteria 
setting. 1 no 

2 yes 

___ times per week you eat breakfast ? 

___ times per week you eat lunch? 

___ times per week you eat dinner/supper? 

___ times per week you typically eat food from a fast food/deli restaurant ? 

___ times per week you typically eat at a sit-down restaurant? 

___ number of other adults that live with you? 

Do you take any kind of vitamin supplements ? ___ If yes, what kind ? ____ _ 

Are you taking a folic acid supplement ? ____ _ 

179 



MEDICATION RECORD: 

Pleas¢ list any medications you take, and how often. We need this information because 
some1 medications interfere with folate status. 

MEDICATIONS HOW OFTEN 

Example: 
Pravachol daily 
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BASELINE VISIT (WEEK 2) 

Name: ----------~ Subject No. ________ _ 

Age_; __ _ Height ___ Weight ___ BMI __ _ 

Race 1 white 
2 black 
3 asian/pacific islander 
4 american indian 
5 other, specify __ _ 

Marital status 1 married 
2 divorced 
3 widowed 
4 never married 

Employment status: 1 full-time 
2 part-time 
3 retired 

Education Level I high school 
2 Bachelors degree 
3 Masters degree 
4 Doctorate degree 
5 some college, no degree 
6 other -----

Are you following a special diet ? ___ If yes, what for? _____ _ 

Please list the medications and vitamins/minerals you are currently taking and how often: 
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Department of Nutritional Sciences 
425 Human Environmental Sciences 

Stillwater, Oklahoma 74078-6141 
405-744-5040, Fax 405-744-7113 

Email: ggates@okstate.edu 

Thank you for participating in this very important study. Everything that goes into your 

body i~ important to your health. For this reason, we would like for you to write down · 

' everything that you eat and drink for the next three days. We hope this study will help us 

make recommendations for improving your health based on what you eat. If you have any 

questions at any time, feel free to ask. Do not change your eating habits during the time 

that you keep this diary. This is very important since we must know exactly what you 

usually eat. 

Thank you! 

Gail E. Gates, Ph.D., RD 
Principal Investigator 
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Directions for Using the Food Diary 

I . Write down everything that you put into your mouth for the next three days. This 
includes foods, candies, drinks (including alcohol beverages), and anything that you 
swall<;,w. Everything that goes into your body is important. 

2. On the pages given to you, please list the food immediately after each meal or snack. 
Also list the time and amount that you ate. Use these codes to indicate the time of day: 
M= Morning AN= Afternoon 
MM= Midmorning . E= Evening 
N= Noon LE= Late evening 

3. D¢scribe every item that you record, include specific details such as how it was 
prepa~ed, size or amount and condiments that you use. For example: 

\ a). Write ''fried chicken wing" if it is fried, not just chicken 
e.) Write whole milk, 2% milk, or skim milk. Do not just write milk. 
f) Write white bread, wheat bread, and do not just write bread. 
g.) Record the name brand when you know it. For example ''Kellogg's Frosted 

Flakes", "Campbell's chicken soup", or ''Ramen noodles". 
h.) Include everything that you add to your food or drinks (jellies, sugar, salad 

dressings, mustard, ketchup, mayonnaise, butter, sauces, etc.). 
For example: 

Time of day Food Item and Method of Preparation Amount Eaten 
E Canned green beans with ~ cup 

Margarine 2 tsp. 
E French fries (Burger King) with 1 small order 

Ketchup 2TB 
E Iced tea with 16 oz 

Sugar 2 tsp. 
E Fried chicken thigh I whole 

i 
' 

: 
: 

4. Estµnate what you ate in household measures (tablespoons, cups, slices, etc.). Your 
nutrition educator will show you some examples. List the amount that you ate in the 
column marked amount eaten. 

5. Please write as neatly as possible. Use as many pages as you need to record what you 
ate. 

6. If anything is not clear to you, be sure to ask the nutrition educator any questions that 
you haye before you leave today. 
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Use t~e following measurements when recording these items: 
I 

You may need some help in trying to decide how much you ate. Use this guide to help 
you. 

Drinks: cups or fluid ounces. For example: pepsi 20 oz. 

Grains: slices, cups. For example: white bread 1 slice. 

1. An average size bagel is the size of a hockey puck. 
2. A medium size pancake is the size of a CD. 
3. 1 cup of rice or pasta would be about the size of a Walkman. 
4. 1/2 cup of rice or pasta would fill a cupcake wrapper. 
5. 1 ~up of dried breakfast cereal would be a large handful. 

Fruits: pieces, portions of pieces, or·cups. For example: red apple 1 medium. 

1. A fruit that is considered to be medium sized if is the size of a tennis ball. 
2. 1 cup of chopped fruit is about the size of a baseball. 
3. 1/2 cup of fruit looks like a pile of 15 marbles. 

Vegetables: cups. For example: french fries 10 units. 

1. 1 cup oflettuce is 4 large leaves. 
2. 1 c~p of chopped vegetables is the size of a fist. 
3. 1/2 cup of chopped vegetables is the size of a light bulb. 

Meat: ounces or cups. For example: fried chicken legs 2, refried beans 11/2 cup. 

1. 3 ounces of cooked meat is the size of a deck of cards or a cassette tape. 
2. 1 ounce of meat is the size of a matchbook or 1 domino. 

Milk Items: cups or ounces. For example: whole milk 1 cup or 8 oz. 
i 
I 

1. 1 1/2 ounces of cheese looks like 3 dominoes or a 9-volt battery. 
2. 1 ounce of cheese is the size of 4 dice. 

Fats, oils, sweets/others: 
1. 1/Z cup of ice cream is the size of a tennis ball. 
2. 2 tablespoons of butter, salad dressing, peanut butter, or mayonnaise is the size of 1 

dice. 
3. 1 o4nce of small snack foods like hard candy or nuts is a handful. 
4. 1 ounce oflarger snack foods like pretzels, corn chips, or potato chips is a large 

hanafuL 
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For your information: 
1. I cup is the size of a baseball 
2. I tablespoon is 3 teaspoons. 

Remember to write down these items 
Crackers, breads, rolls, tortillas. 
Hot or cold cereals. 
Cheese added as topping on vegetables or on a sandwich. 
Chips candy, nuts, seeds. 
Fruit eaten with meals or as a snack. 
Coffee, tea, soft drinks, juices. 
Beer, wine cocktails, brandies, any other drinks made with liquor. 

Use the cups that we have left with you to figure out how many ounces you drink and eat. 
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Directions for Keeping a Food Diary 

Writeldown everything you put in your mouth and swallow for the next five days. This 
inclu~es all meals, snacks, nibbling, condiments, candies, drinks (including alcoholic 
bever~ges) etc. Always record in your diary immediately after having a meal, snack, or 
drink.I Everything that goes into your body is important. 

1. In the first column (Time/Where) list the time of day you ate the meal or snack 
and where the food was prepared; at home (h), restaraunt (r), other ( o ). See 
example below. 

2. In the middle column (Food Item and How Prepared), describe every item and 
how it was prepared. 

• Record one item per line 
• i Be specific about how it was prepared 

• Write fried, baked, broiled, etc ... -not just chicken 
• i Be as descriptive as possible using specific details 

• Write whole, 2%, skim etc ... -not just milk 
\ • Write white, whole wheat, rye etc ... -'not just bread 

• R~cord the brand name if you know it (i.e. Snickers candy bar) 
• Include everything that you add to your foods such as dressings, sugar, mustard, 

mdyo, butter, sauces, jellies, etc. 
• I See example below 

3. I In the last column (Amount), please record the amount of each of the listed foods 
i you ate 
\ Estimate what you ate in common household measures ( cups, tablespoons, 

teaspopns, slices) 
• 

1

i Use measuring spoon sizes for jelly, sugar, syrup, gravy, salad dressing, butter, 
ii margarine, and condiments - 3 teaspoons (tsp)= 1 tablespoon (tbsp) ..., 

• : Use measuring cup sizes for vegetables, rice, noodles, cereals, soups, stews, 
1 l . . 11 d d fiu"t 1 ~ Y-1 1/8 cassero es, ice cream, Je o an canne 1 s. - cup, 2 cup, 4 cup, cup 

• Use ounces for meats, fish, poultry, cheese 

• Use number and size (small, med., large) for breads, rolls, raw fruits, crackers, 
chips, candy, and french fries. 

Example: 

\Time/ Food Item and How Prepared Amount Eaten 
Where 

7~h Grape-nuts cereal 1 cup 

I Skim milk 1h cup 
111 amh Ham sandwich 

I Whole wheat bread 2 slices 

I 95% fat free ham lunch meat 2 OZ. 
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American cheese 1 slice (3/4 oz.) 
Mustard 1 tsp. 

Diet coke 12 oz. 
'fpmr Breaded, fried chicken breast· ( Grandys) 4 oz. 
I 

French fries (Grandvs) 20 flies I 
i 
I 

Ketchup 1 tbsp. 
I 

i Diet coke 16 oz. 

! 
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Tips for Estimating Amounts 

Use t ·s guide to help you decide how much you ate. The measuring cups and spoons that 
were rovided to you can help you with these estimates. Also, remember that the red bean 
bag e~uals 1 cup, the yellow bean bag represents Yz cup and the blue bean bag represents 
1;4 cu, of dry measure. 

D:RfflKS: use cups or fluid ounces. Example: coffee 2 cups, or iced tea 16 oz. 

G*S: cups, sizes (sm., med., large) or slices. Example: cheerios I> cup, I small 
bagel,I white bread 2 slices. 
• a medium size bagel is the size of a hockey puck 
• a inedium size pancake the size of a CD 
• 1 EP of rice, pasta, or dry cereal would be the size of the red bean bag 
• Yzlcup would fill a cupcake wrapper (green bean bag) 

FRUUS: size and number of pieces, or cups. Example: red apple 1 med, pineapple 
I 

chum!s 1;4 cup (blue) 
I 

• a tnedium fruit is the size of a tennis ball 
• 1 pup of chopped fruit is the size of a baseball ( red bean bag) 
• Yz(cup of fruit looks like a pile of 15 marbles (green bean bag) 

i 

VEG~TABLES: cups, number of pieces. Example: french fries 20 pieces, broccoli Yz 
cup j 

• 1 j:up oflettuce is 4 large leaves 
• 1 pup of chopped vegetables is the size of a fist (red bean bag) 
• Yz~i cup of chopped vegetables is the size of a light bulb (green bean bag) 

MEA : , ounces, number of items, cups. Example: chicken breast 4 oz., eggs 2 
large, refried beans Yz cup (green bean bag) 
• 3 unces of cooked meat is the size of a deck of cards or a cassette tape 
• 1 unce of meat is the size of a matchbook or domino 

MIL ITEMS: cups or ounces. Example: whole milk 1 cup or 8 oz. 
• 1 lice of cheese is % oz. 
• 1 ounce of block cheese is the size of 4 dice. 

FATJ, OILS, SWEETS pieces, cups, ounces (see package) 
• 1 pat of butter is 1 tsp. 
• Yz cup ofice cream is the size of a tennis ball 
• Y4 cup small snack foods like hard candy or nuts looks like the black bean bag ( or you 

c count number of pieces) 
• l ger snack foods like pretzels, corn chips, or potato chips can be measured in pieces, 

or cups 
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Food Frequency Questionnaire 

SubjelNumber Date 

The foll! wing section is about your usual eating habits. Think back over the past year. How often do you 
usually t the foods listed? 

First: Mark ( .../) the column to show how often, on the average, you ate the food 
during the past year. 

Second: 
i 

I 

I 

Please BE CAREFUL which column you put your answer in. It will make 
a big difference if you say ''Hamburger once a day" when you mean 
''Hamburger once a week"! 
For example, if you eat bananas twice a week put a ...J in the "2 per week'' column. 

Mark ( .../) whether your usual serving size is small, medium, or large. 
Please DO NOT OMIT serving size. 

Additional comments: 
I 

i 
A small serving is about one-half the medium serving size shown, or less. 
A large serving is about one-an-a-half times as much, or more. 
Please DO NOT SKIP any foods. If you never eat a food, mark "Never or 
less than once a month." 
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FOOD FREQUENCY 

EXAMPI E: This person ate a medium serving of rice about twice per month and never ate squash. 

TYPEO FOOD HOWOFfEN HOW MUCH 
Never 1 per 2-3 1 per 2per 3-4 5-6 1 per 2+ Medium Your 
or less mon per week week per per day per Serving Serving 
than mon .week week day Size 
once 
per 
month 

I s M L 
Rice I '1 3/4cup '1 
Winter squash, '1 1/lcup 
baked SQ1Jllllh 

I FRUITS Ai~JUICES 

Example:! '1 1 v 
Apples, e1 c. medium 

orl/2 
cup 

Apples, 1 
applesaw: e,pean medium 

orl/2 
CUD 

Bananas I 1 
I medium 

Peaches, ;pricots, 1 
(fresh or ~ed) medium 

I orl/2 
I cup 

Cantaloupe (in 1/4 
season) i medium 
Cantaloupe (rest 1/4 
ofvear) ] medium 
Watermelon (in 1 slice 
season) I 
Strawberries (in 
season) I 

1/lcup 

Oranges! 1 
medium 

Grapef~ 1/2 
I medium 

Orange ~ce or 6ounce 

-· .I iuice 2lass 
Fruit drinks with 6ounce 
added~C, 
suchasllj-C 

glass 

Anv othe I fruit, 1/lcup 

inclu~rries, 
fndtcoc ·, 
2ra""" I 
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TYPEOI FOOD HOWOFfEN HOW MUCH 
Never or lper 2-3 1 per 2per 3-4 5-6 1 per 2+ Medium Your 
less than mon per week week per per day per Serving Serving 
oneeper mon week week day Size 
month 

s M L 
.... , 

BREAKFAST FOODS 

High ftbe~, bran 1 
or~ medium 
cereals, stiredded bowl 
wheat I 

Higbly fortified 1 
cereals, Illich as medium 
Total, Just Right bowl 
orProt1;{t19 
Other co .. 1 

ce~has medium 
com Rice bowl 
Krismes I 
Cooked ,real, or 1 
grits medium 

bowl 
Milk on Cfreal 1/lcuo 
Sugar added to 
cereal I 

2 teasp. 

Eggs 

l 
1 
egg=sml 
2 
eggs=me 

I d 
Bacon ! 2 slices 
Sauage I 2 patties 

I oriinlis 
.f VEGETABLES .. 

String~ 
-n~ 

Yzcup 

Peas Yzcuo 
Cllili witlt beans 'Y.icuo 
Other~such %cup 
as baked lieans. 
pintos, kidney, 
limas, aruf lentils 
Com I Yzcuo 

Wint.er I Yzcup 
squash/baked 
squash 
T 1 

t.omato jlce medium 
or6oz. 
olass 

Red chili sauce, C 2 
taco sa~ salsa t.ablesp. 
mcante I . 
Broccoli I Yzcun 
Califtower or 
brussels s~routs 

Yzcup 
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TYPEO ~FOOD HOW OFTEN HOW MUCH 
Never or 1 per 2-3 1 per 2per 3-4 5-6 1 per 2+ Medium Your 
less than mon per week week per per day per Serving Senm: 
once per mon week week day She 
month 

s M L 
Sninach (,awi %cup 
Soinach(~) !i,cup 

=:~ !i.cup 

coll~ 
Colesla"Ri, 

::::~ 
!i.cup 

C=miied 
%cup 

vegeta 
co . 

carrots I 
Greensal ad 1 

medium 
bowl 

Regular, alad 2 

dressingf' tablesp. 
mayomuuse., 
includ~on 
sandwich~ or on 
Potato sahul. etc. 
French fi:ies and %cup 
fried Po~ 

Sweet~ %cup 
yams ! 
Other pofatoes, 1 
including boiled. medium 
baked., Dl)IShed & or %cup 
Potato salad 
Rice I %cup 
Any other %cup 
veg eta bl~ 
in':111clin~ cooked 
omons. s-.,mmer 
sauash I 

Butte:;_J 2pats 
marg eor 
other fa±ded to 
veg., po toes, 

etc. I 
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.. MEAT, FISH. POULTRY, LUNCH ITEMS ... · 

TYPEOl FOOD HOWOFfEN HOW MUCH 
Never or 1 per 2-3 1 per 2per 3-4 5-6 1 per 2+ Medimn Your 
lellSthan mon per week week per per day per Serving Serving 
once per mon week week day Size 
month 

s M L 

HamlJuri! ers, 1 med. or 

cheese:E 
4owtces 

meatloaf, beef 

burritos.' 
Beef'. ( stelij(s. 4owtces 
roasts, eul .. 
including I 
sanchrkhb) 

Beefstewc lcnp 
pie with 
orother I 
V •• 

Liver,i!luding 4owtces 
chicken Ii en 
Pork. inc~ding 2chops 

chops.I or4 
owtees 

Fried chicken 2small 

I or1 
I lareence 

Chicken or 2 sinaJI 
turkey (ryasted, orl 
stewed o~ broiled, large pee 
inclnding1 on 
sandwkh~) 
Fried fish: or fish 4oz. or 

sandwich I 1 
sandwich 

Tuna. tuna salad, 
tunac~role 

Y.cup 

Oysters I 5pieces, 
%cnp,or 

I 3 oz. I 

Shell fis~ 5 pieces, 
(shrimp, trab, %cnp,or 
lobster. e. ·.), 3 oz. 
Other fish 2 pieces 

(broiled,r or4 
baked) owtees 
Spaghettii,. lcup 
lasagna. ~er 
pasta . 

tomatoJuce 
Pizza 2 slices 
Mixed di<lhes 1cup 
with chetk (such 
as IIIIICBriJni and 
cheese) I 
Liverwur\st 2 slices 

' 
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TYPE 0)1' FOOD HOW OFTEN HOW MUCH 
Never or 1 per 2-3 1 per 2 l)er 3-4 5-6 lper 2+ Medimn Your 
less than mon per week week per per day per Serving Sening 
once per mon week week day sl7.e 
month 

s M L 
Hot dogs 2hot 

don 

Ham, bo~ogna. 2 slices 
salami. and other or2 
lunch mel.ts ounces 

Vegetaw+ and 1 
tomato soups, medium 
inclu~ bowl 
vegetabkl beef, 
~ 
Other so-lips 1 

I 

medium 
bowl 

I . BREADS~SNACKS. SPREADS 

B~;-trms. 
1 

(inclu • fast medium 
foods) I niece 

Wbiteb+d 2 slices 
(inclu~ 
san~es, 
bagels, burger 
rolls, Frqich or 
Italian bi'ead) 
Dark b"*1d, such 
as whea~ rye, 

2 slices 

pumpenyckel, 
(including 
sand~es) 

Com b:t:', com 1 
muffins. m medium 

tortillas I 
piece 

Salty snacks, 2 
such as .+tato handfuls 
chips, coni chips, orl cup 
noncom I 
Peanuts, ranut 2 tablesp 
buttei: 

Marga~on 2pats 
bread or rolls 
Butter Oil bread 
or rolls I 

2 pats 

Gravies made 2 tablesp 
with me+ 
drip~or 
whitesa ce 
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TYPEOl!'FOOD HOWOFfEN HOWMUCH. 
Never or 1 per 2-3 1 per 2per 3-4 5-6 1 per 2+ Medium Your 
less than mon per week week per per day per Serving Serving 
oneeper mon week week day size 
month 

SIM L 
-_,:_-_ .'.:::·::···.·.-·. DAIRY PRODUCTS -

Cottat!e C,lleese Yznm 

Othe~ 2 slices 
andc orl 
Qreads I ounces 
Flavored rogurt. lcup 
frozen vol!nrt 

- :,::--_:J_-:--:': SWEETS 
--

·.·:· .. ··· 

Ice~ 1 scoop 
I orYzcup 

Donghnu~ 1 piece 
cookies,c or3 
pastry cookies 

Pompkmjpie, 1 
sweet '°j*° pie medium 

slice 

Other pit 1 
medium 

! slice 
Choco~ candy 1 small 

I 
I 

barorl 
oz. 

Other candy, 3 pieces 
jelly, ho~y. orl 
brown """ar tblsp. 

_,-_-:(---_------ BEVERAGES (Please note1;hat the cateeories for these columns are different;) _ 
! Never or 1-3 1 per 2-4 5-6 1 2-3 4-5 6+ Medium Your 

less than per week per per per per per per Serving Serving 
once per mon week week day day day day Size 
month 

s M L 
Whole milk and 8oz. 
beverag I with glass 
whole:; (not 
incl on cereal) 

2%milk~ 8oz. 
beverag with glass 
2%milk1not 
incl on q!real) 

Skim milk, 1 % 8oz. 

::l glass 
· (not 

incl one ~real) 
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TYPEQFFOOD 

Regnlarjsoft 
drinks (not diet 
soda) I 

Wine oi wine 
coolers i 

I 
I 

Lianor I 

Coffee, tegnlar or 

decaf I 

Tea (hot or iced) 

I 

Lemonfu tea 
Non-dain 
creame~ in coffee 
ortea ! 

Cream (real) or 
Half-anii-Half in 
coffee or tea 

Sugar iii coffee or 

tea I 

Glasses rfwater 

' 

Never or 
less than 
once per 
month 

SUMMARY QUESTIONS 

I 

a. How pften do you use fat 
OT oil in ~oking? 
b. About how many servings 
ofveg~bles do you eat, not 
countin J salad OT potatoes? 
c. A~ how many servings 
of fruit do you eat, not 
countingjuices? 
d. About how many servings 
of cold ~eat do you eat? 

1-3 1 per 
per week 
mon 

Less 1-2 per 
than week 
once 
per 
week 

HOW OFTEN HOW MUCH 
2-4 5-6 1 per 2-3 4--5 6+ Medium Your 
per per day per per per Serving Serving 
week week day day day Size 

s M L 
12 oz. 
can or 
bottle 
12 oz. 
can or 
bottle 
1 
medium 
!!"lass 
1 shot 
1 
medium 
cup 
1 
medium 
cnp 
1 teaso. 
1 
tablesp. 

1 
tablesp. 

1 
tablesp. 
2 
teaspoon 
s 
8oz. 
!!"lass 

AVERAGE USE LAST YEAR 
3-4per 5-6 per l per 1 Vzper 2per 3 per 4+per 
week week day day day day day 
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N 
0 
0 

MEASURING 
DESCRIPTION 

DESCRIPTION 

MoilSlllino t:llp!i, ( C: I 
T tw~poons ( I or tsp ) 
T .1hh~spoo11s Clh!,p I 

Weight in grams ( gm ) 
or ounces (oz} 

Frnction o,-the whole 

Diameter (0) 

G 
Dir1meter iincl Thickness e, 
Length anti Height 
and Width 

~
3"H 

L 

2"W 

Length and Height and 
Width of nrc 

_L-

2' 
arc 
wt4"1 

EXAMPLES 

Vogelahltis. 1:muu:d or horon 
fruits, pas In casseroles, all 
liquids. such as, beverages. 
soups, gravies, sauces, salad 
dressii1g, ice-cream or 
shakes. 

Any solid food such as meat. 
cheese. or frozen entree. 

118 of 9" pie 
or 1/4 of 5·· c,,nlaluupe. 

Any sphere. such as a J" D 
apple. roll 01 muffm. 

Any cylinder or disk. such as 
salmon patty. slice of bologna 
or hamburger ( ie: a 3'' D 

hamburger patty 1 /2" thick). 

Any rectangle or square such 
as a J" long J" high 2" wide 
piece of chocolate cake. 

Any wedge, such as a slice of 
angul food cake, pizza or pie. 

• 

Food Record 

Please write down everything you 
eat and drink for the next five (5 days). 
Please refer to the Directions for 
Keeping a Food Diary for specific 
instructions on how to record your 
food intake. 

Name ·~~~~~~~~~~~ 

ID Number ________ _ 

Week~----------



t0 
0 

EXAMPLE Date 9/1/99 Day of week wed. 

Time/Wh Food~ltemrPreoaraf -A 
8 am h -- Total corn flakes I cup 

2 % milk Yi cup 

Grapefruit Y, large 

Sugar I tbsp. 

Coffee, decat~ black 2 cups 

12 pm r Cheese pizza ( Pizza l-lul) 2 slices 
(IO" pie) 

Lettuce salad 2 cups 

Cherry tomatoes 2 

Ranch dressing, fat free 2 tbsp. 

Diet coke 16 oz. 

7 pm h Green beans, canned Yi cup 

Skinless chicken breast, grilled 4 OZ. 

Mashed potatoes prepared with I cup 
with 2 % milk 
Margarine I Yi tsp. 

Whole wheat roll I small 

Iced tea, unsweetened 20 oz 

Day 5 Date Day of week ___ _ 

t~~~~~~~~~fime/WheFe~Food~ltem/~~reparation~mount 
I I I 



N 
0 
N 

' 

Day 4 Date Day of week ___ _ Day 1 Date Day of week __ _ 

Tim-Er/Where~Food-ltem/-P.-eparation~Amounl ___ ~-~ Time/Wh 
I I I 

A Food Item/ P t f 



N 
0 w 

Day 2 Date Day of week ___ _ Day 3 Date Day of week ___ _ 

Time/Wnere~Food-ltem/-Prnparation~~~AmounL~-.--~~~~~Iime/Wh 
I I I 

f Food Item/ P A t 
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Objecti e 

Know~!1 ge/ 
Skill (tvS) 

Self-Eral. 

I 
I 

I 
I 

I 
Objectire 

K/S 

Self :val. 

Objecti e 

K/S 

K/S 

Self E al. 

Intervention Mappina 

Internal Determinant Strategy 

1.) Evaluate food intake using individualized folate counter 

Recognize high folate sources in diet 1.) discuss foods high in folate 

Recognize portion sizes 

Decide if adequate 

Completes daily monitoring log 

2.) give individual folate counter 
3.) have guided practice filling out 
food record (group) 
4.) guided practice filling out log 

1.) guided practice id portion sizes 
using flip chart (group) 

1.) pt. adds points from folate counter to 
reach standard (daily) 

1.) log provided to indicate whether 
provided cereal was eaten, or pt. will 
list what was eaten instead to meet 
standard 

2.) reinforcement given at week4, and 
on telephone at week 3 

2.) Ask wife to purchase and prepare foods high in folate 

Able to verbalize what foods needed 1.) guided practice listing foods he 
would request 

Will eat the foods he requests to 
reinforce purchase/preparation 

3.) Select foods high in folate at home 

1.) review log 
2.) aknowledge eating foods with verbal 
praise at week 4 

Identify foods that will meet standard 1.) guided practice id foods using folate 
counter 

Monitors progress 

2.) guided practice planning a meal 
using these foods 

1.) completes food records 
2.) completes daily monitoring log 

4.) Select foods high in folate in other settings 

Identify foods that meet his needs 

Monitors progress 

205 

1.) reinforce high folate foods at week 4 
2.) have guided practice choosing foods 

from a sample menu 
3.) have guided practice id restaraunts 
where these foods might be available 

1.) completes food records 
2.) completes daily monitoring log 



Extem~I 
Reinforrment 

daily 

3.) at week 4 discuss problems and 
ways to increase folate if needed 

External Determinant 

Objectives 1-4 

Wife will assist in keeping food record and log, 
purchase and prepare what is asked, agree to eat 
at chosen places outside the home, includes 
these foods in lunches etc. 

Wife will eat the high folate foods with husband 

Eats high folate cereal 

206 

Strategy 

1.) handout tells wife 
to follow some 
suggested guidelines 

1.) ask question on 

log 
2.) handout will request 
she eat the foods with 
husband 

1.) cereal provided 
2.) recorded on log 
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N 
0 
00 

FOOD 
GUIDE 

PYRAWID 
A Guide to Daily Food Choices 

The Food Gulde Pyramid 
emphasizes foods from the 
five food groups shown In 
the lhree lower seclions 
ol llm Pyramid. 

Each of lhese food groups 
provides some. bul not all, 
of lhe nulrlenls you need. 
Foods In one group can't 
replace those In another. 
No one food group Is more 
Important than another­
for good health, you 
need them all. 

Fats, Oils & Sweets 
USE SPARINGLY 

IJ.llf So1Ke: U $. [J(l'MlMf'Nl C,: AGmtlURf ond llltU.S DEl'MlM(Nl Of Hl:AUM AND HUiWt SlAW'.:ES. 

KEY 
lhe~ symbols show lols, oh. 
ond odded SUQOIS n loods 

I] ~:oturolty occuulnQ 
ond odde<I) 

a =) 

Meat, Poultry, Fish, 
Dry Beans, Eggs, 

& Nuts Group 
2-3 SERVINGS 

The Pyramid Is an outline 
of what to eat each day. 
It's not a rigid prescription, 
bul a general guide that 
lets you choose a healthful 
diet that's right for you. The 
Pyramid calls for eating a 
variety of foods to gel the 
nutrients you need and 
al the same lime the right 
amount of calories lo main­
tain a healthy weight. 

Fruit Group 
2-4 SERVINGS 

Bread, Cereal, 
Rice, & Pasta Group 

8-11 SERVINGS 

Pf'CMtld bif· .. Educallerl Olp:lr1rnn OI IN *notW. lM STOQ( ANO MUT 80MO 



N 
0 

'° 

How Many Servings Do You Need? 
The Food Guide Pyramid shows o ronge of servings for each 
food group. The number or servings Iha! ore rlghl for you depends 
on how many calories you need. Calories are a way lo measure 
food energy. The energy your body needs depends on your age, 
sex and size. II also depends on how aclive you ore. 

In general. daily inlake should be: 

& 1. 600 calories for mosl women and older adulls: 

& 2. 200 calories for kids. leen girls. acllv~ women and 
mos! men; and 

"' 2.800 calories lor leen boys and aclive men 

What Counts as a Serving? 
Bread. Cereal, Rice 
& Posto Group 

l slice bread 
l lorlilla 

Y, cup cookell rice. poslo 
a, cereal 

I ounce reody-la-eal 
cereal 

Y, hambwger roll. bagel or 
English muttin 

3.4 plain crackers (small) 
l pancake ( 4 -inch) 
y, croissonl (large) 

Vegetable Group 
Y, cup chopped row or 

cooked vegelables 
l cup row, leafy vegelobles 
Y, cup vegeloble juice 
V. cup scalloped pololoes 
Y, cup polalo solod 
10 French lrles 

Those wllh lower calorie needs should selecl Ille lower number 
- or servings from each food group. Their diet should Include 
2 servings of meol lor a lolol of 5 ounces. Those wilh average 
calorie needs should selecl lhe middle number ol servings from 
each load group. They should include 2 servings or meol lor a 
10101 ol 6 ounces. Those wilh hi(jler calorie needs should selecl 
lhe higher number of servings lrom each load group. Their diel 
should Include 3 servings of meal for a lolal ol 7 ounces. 
Also. pregnonl or breasHeeding women: leans: or young 
odulls up lo age 24 should selecl 3 servings al milk. 

• Fruit Group 
I piece lruil or melon wedge 
Y, cup lruil juice 
y, cup chopped. cooked or 

canned lruil 
Y, cup dried 111 111 

Milk, Yogurt & 
Cheese Group 

1 cup milk or yogurl 

:a 

1 Y, ounces nalurol cheese 
2 ounces process cheese 
2 cups cottage cheese 

1 V, cups Ice cream or 
lcemllk 

1 cup lrozen yogurl 

The amounl of food lhol counls as one serving is lisled below. 
n you eal a larger portion II ls morn !hon one serving. For example, 
a slice of bread Is one serving, so a sandwich for lunch would 
equal IWo servings. 

For mixed foods. eslimale Ille load group servings ol lhe main 
lngredienls. for example, a large piece of sausage pizza would 
counl in lhe bread group (crust), lhe milk group (cheese). lhe 
meal gmup (sausage) and Iha vegelable group (lomalo sauce). 
Likewise, a helping or beer slew would counl in lhe meal group 
and lhe vegelable group . 

Meal, Poultry, Fish, 
Dry Beans, Eggs & 
Nuts Group 
2 Y, lo 3 ounces cooked 
lean beef. park. lamb, veal. 
poullly m llsh 
Counl Y, cup cooked beans 
or I egg or 2 lablespoons 
peanul butte, or V. cup nuls 
as 1 ounce or meal 

Fats, Oils& 
Sweets 
use sparingly 

Y, doughnul or danish 
(medium) Lean Meat Choices 

y,. cake (average) 
2 cookies (medium) 

V., pie (2-crusl. 8") 

~ok·.Jl11M11 ~ ... fONGuldl Pyromld lk.111111:!uklf>u,k.~1 0,•1t•h11 Nunlt-6 l':i'J 
US Oepor~1 1t.11•dAcJIO.lll.ft. HumCI\Nufllf01WllOUOOhOll ~IOII 
f(Q) MO(XlS co.,11:sy d NAlOW. IW?'t C:0,0: 

~ 
Publlshed by the Educarion Department•· 
NATIONAL LIVE STOCK AND MEAT BOARD 
444 NORTH MICHIGAN AVENUE 
CHICAGO, ILLINOIS 60611 

• 
* IT) Cop.,r9'1f Cl 1993. NArlONAL LIVE SI CX..:K ANUMEAT BOARD ,,_,,.. f21JJ'5 

r, .,. Alf hphfs ,ese,ved Pnnted ,n U.S A 

BEEF 
Round Tip 
Top Round 
Eye of Round 
Top Loin 
Tenderloin 
Sirloin 

PORK 
Tenderloin 
Boneless Top Loin Chop 
Boneless Ham. Cured 
Genier Loin Chop 

LAMB 
Lain Chop 
Leg 

VEAL 
Cullel 
Loin Chop 
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NUTRITION UPDATE 
Upping Your Cereal, Grain, Vegetable, and Fruit Eating 

The Food Gwde P\'Ti1mui cells us char 
rhe basis ,H :i hcalrhrui J1et 1s w car 
plenrv or· cereal. !!rams. 1·e!!erables. anJ 
fruir wnde consumm!! iess iar. oil. anJ 
sweers. Few or· us as children were !!!Ven 
places tilled wl[h plane roods and a s1Je 
dish ot mear. Jr was usuallv the other 
wav around. Bur increasme your cereal. 
grain . fruit. and \'e!!etahle eatme is 
;mporranc and 1s possible for evervone. 
with a lmle help. 

The Foods Behind the 
Categories 

The gouJ news 1> tn::it foods m rhe 
cereal. !!ram. l'e!!erarie. anJ fruit care­
gones are r,rohahh- ,mes rnu alread\' like 
ro ear. The mck 1s t,1 mclude more uc· 
them m 1·,1ur fouJ choices t'.ach da1·. 
Which fr,nds are these :' 

Cereal·" : 
• all readv-ro-eat cereals and hur cere· 

,1ls (aim rur whule-!.!rdm \':Jnet1es such 
as shredded wheat. ra1sm bran. h112h­
hran. ,1'1tmeal l 

• whear germ 

Grains~: 
• sliced bread. r1ta bread. baeels. Emd1sh 

mutims (,um tor \l'hule-gr.im l'anet1es 
such as whole \\'hear. rl'e. rumrer· 
nickel. com . u:ir. mult1-!!rain ); hread­
sticks: crackers 

• pasra. mcludm~ sr,H!neni and mher 
noodles made without whole e!!!!S 

• hwwn nee. 11·h1te nee. barle1·. c,,us-
(ous. polenc:i . bsna I huckwhc,n) 

• rorcom 1a1m l,>r unDuttered ) 

Vegetables: 
• green. lea!\" such as R,,mame lettuce. 

srmach. kale. Brussels srrouts 
• red. ,,r:m!!e. and 1·ell,111· ,uch :is ,·am,. 

carrors. rerrers. ,c1uash. cahba!!c 
• green beans. rca,. hrnccu l1. com. 

puraw. cder.·. cucumber. cauliflower. 
union 

• veeerable iu1ce 

Fruit: 

• citrus rru1t such as uranges. !!raperru1ts 
• hemes such as str;iwr,emes. blueber· 

nes. raspcemes 

Cream~· PoUJm .)oim 

• melons such :is canralnure. hune\'­
Jew. wa rt:rme lon 

• arple , rear. banana. peach. apncor. 
!!rapes. rlum. necranne. maneo. k111·1 

• dned tru1t such as ra1sms. 1·1!!s. rrunes. 
e1pncms 

• truir juice 

How Much Is Enough? 
.-\ccordmg ro the Food Guid.? P,"Tnmui. 

rhe number ut dad\' ser.·tn!!S ,n" cereal. 
!!rams. , ·e!!etahles. JnJ frul[ ,1 rers,,n 
, huuld eat derends on his or her cii,,nc 
lcl't:1 r·m the Jal'. F,,r cxamrlc: 

i/ \'OU 

eat ... 

I )u1l, calon,·s 

Inc\) 

.. .,"I"\ __ -..l 

choose •.. 

,, 

l! 

:=:nr,• ... i 1,.;r, .,,r \, ,11 .. 1 .. 1• ,>11, .. ~1· 11111w ,,..-r\·.11· .111,.. 
.I on, C.th.'L~ 1rl\ ' • 

Y,1urdierit1an or nutrmontst can hdr, 
,·nu work uur ll'h1ch c1k,n e ie1·d !tts 
,·(1ur neeJs. Shc1l1c c.in .1i:,,\) m .H.:.c ~ure 
, ,1u l!t!C aJe~uJtc ~~ n·tn!..:'.~ rr l'11n crle 
rcmamm!! ro,,J ewurs 11mlk and meat 
!!roups). 
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On these numbers or servines sound 
like an 1mross1ble eoal tor vou ro 
achieve I Ir 's reallv quire possible when 
you know now big a se:-vmg me is in 
each food eroup. This chart can help. 

Food Group Serving 
Size Chart 

1 For sen·1rn.! :-1:~ mfonnat1on 
in che meat :mJ r.ulk eroups. see che 

.1ccompan\'m2 ,uncle enntled. 
"\ \nre Ar.,uc tne fouJ GuiJe Pvram,J.") 

Bread. Cereal. Rice, Pasta Group 

• I slice head 
• I ,1: or· rea,ll· w ear cereal 

• I /2 cur ur conked cerea l. 
nee. o r rasra 

• > tel 4 small crackers 

V~etable Group 

• I cup or raw leatv vegerables 

• 1/2 cup or· urher vegetables. 
u,okeJ or chopped raw 

• 3/4 cup ut l'eeerable Juice 

Fruit Group 

• I medium arrle. banana. orange 

• 1/2 cur Lit chopped. cooked. 
,,r canned truir 

• >14 cur or tru1r Juice 

Let's i..,.,k at a dav·s worth ot cereal. 
l!rams. 1·e!letahles. and truir ar rhe 2.200 
c;1lone le,·ei 1 ;ee chart on the t'ollow­
tnl! page l. Ac icasc '1 servmgs from rhe 
BreaJ G rour. 4 se rvm_es fro m the 
Vegerable Gn,up. and J servings from 
rhe Fru1t Group are recommended. 



___ ..... ______________ 0iutrition update------------------

Remembe~I tc1 \'.Ir\' ,·,,ur choices from 
Jav to dav to gee _more ,if the nurnencs 
,·ou need o sra,· health,· and tit. \,,ur 
Jietitian cir nucrmonisc can help vou 
\\'Ith ideas Inn ho,,· [ll ..idJ ionJ choices 
trom che o/ther tnou groups. 

Getting Creative 
Here arJ sc1me tond rirer,arat1on 1Jeas 

I , • 
to help vou make the switch to hieh 
cereal. g;a/n. \'e!!etable. and fruit eating. 
• Have t)o vegetable-and-grain main 

meals eJch week. Trv rice ~nd beans: 
vegetable srir-irv and nee: pasta pri­
maver) kasha anJ huwne nuudles; 
rorrelli+ salad; bean-tilled tarns and 
tortillas; heartv \'e!!etable-nce soup 
with lm~·-iar crackers. 

• Sprinkl~ cereal <'r wheat rerm un ice 
milk or llnw-far tr~1:en vol!urc. Or. JJJ 
berries f choppecl trult to these tro:en 
Jesserrs. 

• Add k,lts , ,i celerv. :ucchm1. !!reen 
pepperL mushrooms. anJ ,m10ns tu 
mmard-based pasta sauce. 

• Ear fruit salad as an appen:er <1r with 
,-.,1ir lu~v-fat cake or c,x,kies at Jessen. 

• Prepar~ cuna and chicken salads w1rh 
celerv. /grapes. chorreJ red peppers. 
,1r app

1

le pieces. Enjov these salaJs 
with low-iar crackers. 

• Dip ti~h nr skinless chicken tirst m 
low-ia~ milk. c~ whit~. ,,r cimlesreml­
tree e!!g suh.,muce :mu then m crusheJ 
cereal /hd;,rc baking. , 

• Use "ihcile-gram hn:a~ nr cracker 
crumbs, ,,atmeal. ur crusned ,,ar bran 
cereal 

1

in ,·our mearlc,at '.'r hamburgers. 
• l1ip prec:el ch1r, ,ir r,akeJ r,,mlla 

ch1rs in sal,.1 , ,r, ,ch<.:r lll\\'•t,lt ,lir.'-
1 

Don't Forget Fluids 
\Vherl ,·"u a,iJ rlanc rmJucts r,, ,., >ur 

Jiec. be !sure c,1 J~mk a ,·.:mer,· "i tluids 
(() keepp>ur bnwds regular. ;his 15 rec­
,,mmenUeJ whemer ,·"u tcet ch1rscv ,ir 

I 
Dieticitln Cnmments 

I 

I 
I 
I 
I 
I 

Toda,·J1s Date: 

Bread Group \' e~etable Group Fruit Group 

Breaktast 
2 o: shredded wheat 
1,·: ~UC' ,11ced banan'1; 
3/4 cur, orange juice 

Snack 
3-4 low-iac crackers 

Lunch 
sandwich on whole wheat bread 2 
small salad with lea~· greens, 
celerv. romaro. cucumber, 
red pepper 

Snack 
3/4 cup ,·e2etable juice 
3 breadscicks 

Dinner 
ve2etable and meat scir-irv on 
1 cup or· nee 

Dessert 
l/2 cur, canned iru1c salad 
2 medium lowtac cookies 

Total n--;umber oi Semnirs) 

nnr. . .:..rproximacel\' eighr glasses ,ii 
\\·,ner m , 1cher mmalcoholic be\'era!!es 
~ach Ja,· will do the mck. 

Try these delicious recipes 

Creamv Potato Soup 

\l;1kes 8 ( 3/4 cup) SCr\'lnl!S 

( PictureJ) 
mcJnun rorarncs. l.'.ul,cJ 
l.ll'--\lu( 2 11 ~ l.'.urs) 

I l, li4-rnmce) can, Cc~LLEGE IS~ 
Ll1wer ~alr Chicken Broth 

I,. .. ..:ur ciinrreJ lmhm 

L2 ..:ur i.."f'h1rrc..l !.!rcl"n rerrcr 
r.1r'k· .. r,,1,n H.El~l:li\1.-\\i..._;·~ ~tirt?;tr1111..· 

! .4 (lll .11i-rurr\\:-.L' 1l\1t1r 

..::ir, .. ,.;.11n mtik 
i~1r,11-.·Y. r11r !,!;1rm.:-h 

4> H . ..\K\ E:O:T 1..:R1-::;r~ ).1.. ~r,un 1...~ra..:kcr~ 

In i.1r!.:'-: ... 1m:, . .-r.1n. \,,·er mcJ1um-htt?h hl;'.IL 
hl...'.lt r-,.1r lh l\.'' .mJ chh.:kcn t"n 1rh TlJ ,1 i"1.1il: rL.Jm:c 

Fnllow,up Date: 
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9 

(Number oi Servings) 

3 

hcac. C,l\'er: ... ,mmer l 1 mmuct!s \)f unnl pot::i.· 
r11L"-; an: tc::nJcr. 

~1eanwhtlc. m. ml.'J1um !1k1Hr.:r. o\·~r medium 
heat. sauce onmn ;.mJ ureen rerrer m mareanne 
unul tender l"'llt nnt t"lnn\'neJ. :,ur m tlour. 
Graduallv whisk m milk; l.'.l)dk. anJ sttr unul 
th1ckeneJ. Snr m r11rnrn m1xtun:: cill,I sliehdv. 

Removt~ l ..:ur rnr,Ul)CS anJ i /2 cup liL.1u1J [l) 

f1llid pmce"''°'l1f i 1r l"lcnJcr Cl)Otamer: blend unttl 
'iffiOOth. Sor rorato ruree !n[t'l :--our: cook and 
~t1r unnl hl.'.1tcJ rhrl ,w.J\. G.,rm:i.h l.'ach scrnn!.'! 
with pars le,· It J1,,.•:-1rcJ . .Scn·c f'h,r with crackers. 
:SUTRlT!O:sl 1:-.:FORMA TIO:-.: r,,r servin~ (3/4 cup 
~oup, b cracker,;): ln{, c.til,fll!~. ~ij' me: soJ,um. 
4 me ch11le:-rl!ri1I. 4 \.!!TI r11ra! 1.1t. I ~m s.mmueJ rar. 
\ ~mJ1c-t:1r\·t1t'l·r 

Black Bean Dip 

\l.1kes I L2 ,or, 

\ lb·\ami.;i:) L.1:-1 H.Kk ri::m::i. nn::icJ 
.mJ Jramc1..i 

::2 cur ~lRTEG.-\ ~leJ,um Thick anJ 
t:hunkv ~.1i:-.1 
dove \!;1Ti1..; 

112 reaspt'kin ~wunJ cumm 
i ,• 2 i.:ur ~hrcJdt.'J Clrfl It 

'hrcJJcJ i..::.1m\r, h1r !!:1m1,h 

;ti HAR\'E~T CR!~£'~ 5-Gr;1m Lrack!!rs 

In tunJ rrnct:~~\1r 1lr dl!(tnc Hender. c1)tn~ 

t"me hcans. i.1-t cur saba. ~.ui1c. ,mJ cumm: 
rlt!nJ unrd ,ml,~ ,rh. ~nr m r~mamm!.? S<tlsa anJ 
i..::.1rrut. Lll\'t!r: dHII tnr ,It 1~.1:;r i l·\l1ur tl) Hl!nJ 
tbnns. G.irnish wuh carr1,r tt Jl!s1reJ. Sen·c a:­

t ... hr w1rh i..::r;H.:i:,.:r;o;. 
>,;t:TRITIQ:,,..; l~FORMATlQ:,,..; p,!!r sen:me 
C2 tablespoons dip. 3 1.:ra1.:k.er!'it: .;,f'I i;.1lnne-.. 
J1J1..' m!.! ~>..i111m ..... - Ill'.! ...:h,1lt!':-ft!'f\'I. 1 :.:m hlt:11 tJ.t. 

... ·· ;;m :.,uur;uc-J r,ir. ~ ~m J1~t:ir• nt'i;:or. 
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YOUR PERSONAL FOLATE CHOICES 

These e the foods that contain folate that you eat most often. If you decide not to eat the 
cereal rovided, you may use this list and the attached list of additional foods to meet 
your d ·1y requirement of (400 µg) offolate. To do that, please choose a total often (10) 
points per day ( each point equals approximately 40 µg). The corresponding serving size 
is listeJ. 

FOOD~ SERVING SIZE FOLATE POINTS 
GRAl$Foods 
Cereal$ 
Fortifi9d cereal (i.e. Cheerios) 
Oatmeal, instant 
MuffiJblueberry from mix 
Bagel 
Cookie , animal crackers 
Pasta (~paghetti) 

I 

FRUIT 
CantalQupe 
Orang~ 
Orang, juice 

VEGErABLES 
Corn, cream style 
Corn, f hole kernel 
Com oµ the cob 
Brocco

1
H, cooked 

Mustard greens 
Artichqke, cooked 

~::~f~ed 
Okra, dooked 
Spagh~sauce,canned 

40% DV. check box for serving size 
1 pkt. 
1 
1 med. (grocery) 
2 oz. box 
l·cup 

1/.i med. melon ( 6") 
1 ea. 
6 oz. 

Yi cup 
Yi cup 
1 ear 
Yi cup 
Yi cup 
1 med. 
1 ea. 
% cup slices 
Yi cup 
1 cup 

MEAl, FISH, POULTRY 

::r.p:tL~, NUTS 2 
Peas; !f.een, or yellow Yi cup 
Chili "jith beans, canned % cup 
Black, p.avy, white, kidney, 
or pinto beans, 
Lentilsl cooked 
Three ~ean salad 

I 

Baked rans, canned 

I 

! 

%cup 
%cup 
Yi cup 
%cup 
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4 
3 
1 
2 
2 
4 

1 
1 
1 

1 
1 
1 
I 
1 
2 
3 
1 
3 
1 

1 

1 
1 

5 
7 
3 
2 



Soy be s, dry roasted Vi cup 4 

Chickp as (garbonzo beans) %cup 3 
Split peas Vi cup 2 

Black-f yed peas ( cowpeas) Vi cup 2 

Peanui dry roasted 2 Tbsp I 

MIXE DISHES 
Chow r,ein noodles %cup 1 
Com P]Jdding %cup 1 

Egg safad %cup 1 p..,~ 2 Tbsp .. 1 
Peanut butter and jelly on white 1 2 
Trail ·x · 1 cup 3 

FAS~tOODS 
Hamb rger or cheeseburger on bun 4 oz. meat 2 
Baked I otato with cheese sauce 1 ea. 2 
Biscuii with egg 1 ea. 2 
Submatine sandwich 6 inch 3 

I 

I 
I 

I 
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DAILY MONITORING LOG 
Name __________ _ 

------.f':-ttejest-Number Week 

Monday I Tuesday I Wednesday - I Thursday I Friday I Saturday I Sunday 

Date _____ _ Date _____ _ 

N -~ 

Date 

I ate provided cereal 
today __ yes 

If not, I ate the following 
folate foods instead ... 

Food Prnnls 

TOTAL Points __ _ 

How many of the above 
listed foods did your 
wile eat with you ? 
All Some 
NoM --

Date 
Date _____ _ 

l ate provided cereal I ate provided cereal 

today __ yes today __ yes 

If not. l ate the following ti not. I ale the following 

fatale foods instead ... fatale foods instead ... 

Fooct Points Food Points 

-·--------- ' ----·------

TOTAL Points __ _ 

How many of the above 
listed foods did your 
wife eat with you ? 
All Some None --

TOTAL Points __ _ 

How many of the above 
listed foods did your 
wife eat with you ? 
All Some None --

Date. _____ _ 

I ate provided cereal 
today __ yes 

If not, I ate the following 
fatale foods instead ... 

Food Points 

TOTAL Points_· __ 

How many of the above 
listed foods did your 
wife eat with you ? 
All Some. 

·NoM --

Date _____ _ 

I ate provided cereal 
today_Jes 

lf not, l ate the following 
folate foods instead ... 

Food Points 

TOTAL Points __ _ 

How many of the above 
listed foods did your 
wile eat with you ? 
All Some 
NoM --

I ate provided cereal 
today __ yes 

ti not, l ate the following 
folate foods instead ... 

Food Points 

TOTAL Points __ _ 

How many of the above 
listed foods did your 
wife eat with you ? 
AII __ .Some __ 

None 

I ate provided cereal 
today __ yes 

If not, I ate the following 
folale foods instead .. 

Food Points 

TO rAL Points __ _ 

How many of the above 
listed foods did your 
wife eat with you ? 
AII __ Some __ 

None 
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GOODSOURCESOFFOLATE 

In ord r to meet your daily requirement ( 400 µg) of folate, please choose a total of ten 
(10) pdints per day (each point equals approximately 40 µg). The corresponding serving 

siz.e is rsted. 
FOODS SERVING SIZE FOLA TE POINTS 
G~Foods 

High ber, shredded, granola cereal check box for serving size 4 Cereal 

Super ortified cereal (i.e. Total) 100% DV check box for serving size 10 
Fortifi d cereal (i.e. Cheerios) 40% DV check box for serving size 4 

~ 50% DV check box for serving size 5 
Cream of wheat, instant % cup . 5 
Oatme , instant 1 pkt. 3 
Biscuit 1 small · 1 
Muffi{ english · 1 1 
MuffiQ, blueberry from mix 1 1 
Bagel 1 med. (grocery) 2 

Bread; white, rolls, french, italian 
Pita brfad 
Tortilla, flour 
Com ~read, com muffin 
Doug1'}uts, glazed 
CookiJs, animal crackers 

:vanilla wafers 
graham crackers 

Pies, ffit, pecan 
Pasta ~spaghetti) 
Egg noodles 
Ri .j hi ce, instant, w te 
Rice, fild 
Wheatlgerm 
Brewers yeast 

FRUIT 
Cantalpupe 

~~:terries 

Orange juice 
Pinea~ple juice 

1 large (bagel shop) 
2 slices 
1 pocket 
10" 
1 med. 
1 large 
2 oz. box 
10 ea. 
2 rectangles (8 crackers) 
1/6 of pie (med. slice) 
1 cup · 
1 cup 

·%cup 
%cup 
2 Tbsp. 
1 Tbsp. 

Y,. med. melon ( 6") 
1 cup 
1 ea. 
6oz. 
6oz. 
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4 
2 
2 
4 
2 
1 
2 
1 
1 
1 
4 
4 
2 
1 
1 
8 

1 
1 
1 
1 
1 



Papay 1 medium 3 
Raspberries, frz., red, sweetened Yi cup 1 

Pl-,: 
1 cup 1 

VEGE i\.BLES 
Com,rstyle Yi cup 1 
Corn, hole kernel Yi cup 1 

Com of the cob 1 ear 1 
Tomat juice 6oz. 1 
Broccoli. cooked Yi cup 1 
Cauliflbwer Yi cup 1 
B~sse~ sprouts, cooked Yi cup 1 
Sp~nac~ canned; cooked ·· Yi cup 2 
Spmacr., raw %cup 1 

~~~~ Vi cup 1 
Turnip greens, cooked Yi cup 2 
Chines cabbage 1 cup 2 
Endiv i romaine lettuce 1 cup 2 
Chico lettuce 1 cup 5 
Artichoke, cooked 1 med. 2 
AsparJgus, boiled 4 spears 2 
Avocatlo 1 ea. 3 
Beets, fanned % cup slices 1 
Okra, rooked Yi cup 3 
Parsni~s, cooked Yi cup 1 

Sp~sauce,canned 1 cup 1 

MEAT. FISH. POULTRY 
Egg, hkrd cooked 2 1 
Beef ot calfliver, braised 4oz. 6 
Pork l+er, braised . 4oz. 5 
Chicken or turkey liver, braised 4oz. 13 

Crablt . 
3 ounces 1 

Clams canned 1 cup 1 

BEAN[S, PEAS, LENTILS, NUTS 
Vi cup 1 Peas; r or yellow 

Chili "th beans, canned %cup 1 
Black, navy, white, kidney, 
or pint beans, %cup 5 

~~cooked 
%cup 7 

1ma eans %cup 2 
Three ean salad Yi cup 3 
Baked beans. canned %cup 2 
Soybe ns, dry roasted Yi cup 4 
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Chickp
1

eas (garbanzo beans) %cup 3 

Split peas Yi cup 2 
Black-byed peas (cowpeas) Yi cup 2 
Peanutk, dry roasted 2 Tbsp I 

MJXE:b DISHES 
Beef s±w with veg., homemade I cup I 
Chick 

1

n noodle soup, canned I cup I 
Chow jnein noodles %cup I 
Comppdding %cup I 

:!!:a: 
%cup I 
V4 cup I p~ttt~ 2 Tbsp. I 

Peanut butter and jelly on white 1 2 
Trail ·x 1 cup 3 
Tiger or Sports Bar . 1 ea. 10 

FASTIFOODS 
Beef ~d Bean burrito, 1 ea. 2 
Hambtjiger or cheeseburger on bun 4 oz. meat 2 
Ham ahd cheese on bun (Arbys) 1 ea. 3 
Roast f:>eef on bun 1 ea. 2 
Chickcin filet sandwich on bun 1 ea. 4 
Fish sJndwich, large · 4oz .. 3 
Hot dd~ with chili 2 ea. 4 
Baked potato with cheese sauce 1 ea. 2 
Pintos land cheese 1 ea. 2 
Bean and cheese tostada 1 ea. 2 

I 

Enchilada.. cheese 1 ea 2 
Biscui~ with egg 1 ea. 2 

i~~:~:~sandwich 
6inch 3 
1 Yi cups 2 
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Dear s. 
-----" 

FAIT 
Folic Acid Intervention Trial 

Oklahoma State University 
Department of Nutritional Sciences 

Your liusband has agreed to participate in a research study where he has been asked to 
eat a s~rving of fortified cereal every day for 8 weeks. If he chooses, he may select other 
foods high in folate from a list we have given him, instead of the cereal. 

Prer j ary research has shown that men depend on their wives a great deal when it 
comes to food selection and preparation. In order to help your husband increase his 
intake f folate, please do the following. 

• At specified times during the study, your husband will be asked to keep a five day 
food record (3 different times; for a total of 15 days). He may need your help in 
re<lording foods and estimating portion sizes of foods you serve and prepare. 

• H~ has been asked to keep a daily monitoring log, indicating whether he eats the 
prnvided cereal and/or other foods from his personal list offolate foods he has 
chbsen. Please assist him in keeping this log if needed. 

• If tou are the primary shopper and food preparer, please purchase and prepare folate 
containing foods he may request, if he chooses not to eat the cereal. 

• If lssible, please eat the folate foods ( other than the provided cereal) with him. 

• Jen eating away from the home with your husband please eat at eating 
estlablishments where folate choices are.available. 

• If tou prepare a lunch or other meal for your lrusband to be eaten away from the 
home, please include some of the foods froin his personal list of folate foods. 

By doL the above, you may be helping your husband lower his risk for heart disease. 
Thank you. 

223 



APPENDIXQ 

224 



Visit 1 

Visit 2 -

I 

Visit 3 i 

(1 mo.) 

Visit 4 
(2 mo.) 

Visit 5 
(5mo. 

Study Schedule 
Folic Acid Intervention Trial 

(approximately 1 hour) 
• sign Informed Consent form 
• education on filling out food record 
• fill out Food Frequency Questionnaire (FFQ) 
• 24 -hour dietary food recall 
• take 5-day food record home to fill out for next 4 days 

1 week later-fasting (approximately 1 hour) 

• measure height and weight 
• take a fasting blood draw 
• . return 5-day food record 
• receive nutrition education according to group you are chosen to be 

in (intervention = I, or control = C) 
• receive cereal (I) 

4 weeks later-fasting ( approximately 30 min.) 

• take a fasting blood draw (I and C) 
• return bags of unused cereal (I) 
• receive cereal (I) 
• review monitoring record (I) 

4 weeks later - fasting ( approximately 3 0 min.) 

• measure height and weight 
• take a fasting blood draw 
• receive a five day food record ( you will mail back to us 1 week 

later) 
• return bags of unused cereal (I) 
• review monitoring record (I) 

12 weeks later-fasting (approximately 30 min.) 

• measure height and weight 
• take a fasting blood draw 
• receive a five day food record (you will mail back to us I week 

later) 
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Nutrition Facts 
Serving Size 31. cup (30g) 
Servings Per Container About 1 7 -- -.,._ __ ........, 

T- --Calories 110 150 
Calories from Fat 10 10 

'>'·D.tr--
Total Fat lg" 

Saturated Fat O.Sg 
Polyunsaturated Fat Og 
Monounsaturated Fat Og 

Cholesterol 0mg 
Sodium 200mg 
Potassium 100mg 
Total Cal'DOhyd,..te 24g 

Dietary Fiber 3g 
Sugars 5g 
Other Carbohydrate 16g 

Protein 3g 

Vitamin A 
Vitamin C 
Calcium 
Iron 
Vitamin D 
Vitamin E 
Thiamin 
Riboflavin 
Niacin 
Vitamin S. 
FolicAcid 
Vitamins,. 
Pantothenic Acid 
Phosphorus 
Magnesium 
Zinc 
Copper 

1% 1% 
0% 0% 

0% 1% 
8% 11% 
3% 9% 
8% 10% 

11% 11% 

10% 15% 
25% 25% 
25% 40% 

100% 100% 
10% 25% 

100% 100% 
100% 100% 
100% 11 0% 
100% 100% 
100% 100% 
100% 100% 
100% 110% 
100% 100% 

8% 20% 
6% 10% 

100% 100% 
4% 4% 

"Amour<., C.... A~ of all'Ni plus sldm milk prOYidos 
lg tac.I tot. --5mg cholesterol. 260mg sodium. 310mg 
pot--..n. 30!1 IOtal c:.txJhy<hte (t lg sugn) ond 7g p,otein. 

--Oaily - n based on a 2.000 calorio 68<. Yo., daily 
- may be nq,., « - depending on your caJorio .-: 

~ 2.000 2.500 
Tclal Fol Lesa than 65g 60g 

Sat Fol Lesa than 20g 25Q 
Choleot.o Lesa than 300mg 300mg 
Sodun Lesa than 2.400mg 2,400mg 
-.n 3,500mg 3,500mg 
-~ 300g 375g 

Oietsy - 25g 30g 
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Nutrition Facts 
Serving Size 1 a.op (55g) 
Servings Per Container About 9 -T- l!,_,. - - ----. - -Calories 180 220 

Calories from Fat 10 10 .,,._, __ 
Total Fat lg" 2% 2% 

Sau.rated Fat Qg 0% 0% 
Poly\xlsalt.r.lted Fat 0g 
Monounsaturated Fat Qg 

Cholesterol 0mg 0% 1% 
Sodium 240mg 10% 13% 
Potassium 280mg 8% 14% 
Total 
Carbohi,dl iite 43g 14% 16%1 

Dietwy Fiber 5g 20% 20% 
Sugars 1~ 

OtherCarbohydrate 1~ 
Protein4g 

WatrinA 10% 15%; 
WatrinC 0% 0% 
Calcun 25% 40%· 
Iron 100% 100% 
Vitamin D 10% 25% 
\ManinE 100% 100% 
Thiamin 100% 100% 
Rilotlavin 100% 110% 
Niacin 100% 100% 
Vrtamin S. 100% 100% 
FoficAcid 100% 100% 
"1tamir, B,, 100% 110% 
P.Yrtothenic Acid 100% 100% 
Phosphorus 10% 25% 
Magnesium 10% 10% 
Zinc 100% 100% 
Copper 8% 8% 
"AmotninC...A..,.;,,gol_ pu_,, _,,..,.._1gtat.--5mg-. 
300mg9Cdun. •90mg-.n. "99 
~(25g----8g protein. 

._... Daily..._ -- on 02.000 
---'b.rdaily-may be higher"' 
-depending on your calorie -

Calories 2.000 2.500 
Lesa.,., 65g BOg 
Lesa.,., 20g 25g 
Lesa.,., 300mg 300mg 
Lesa.,., 2.400mg 2.400mg 

3.500mg 3.500mg 
300g 375g 
25Q 30g 



Multi:Grmn 
CheeDOS 

Nutrition Facts 
Serw1g Size 1 cup (30g) 
Servings Per Container About 15 

---c.or.. 110 150 
Calories from Fat 10 10 

o,r.n.a,,w.....-

Tot.I F.t l!f 2% 2% 
Sabnted Fat Q2 0% 0% 
Polywlsaturated Fat Q2 
Monounsannted Fat Q2 

0% 1% 
8% 11% 
2% 8% 
8 % 10% 

11% 11% 

VrtaninA 10% 15% 
VltaminC 25% 25% 
Calcium 10% 25% 
Iron 100% 100% 
Vitamin D 10% 25% 
Vitamin E 100% 100% 
Thanin 100% 100% 
Ri>oftavin 100% 110% 
Nia::in 100% 100% 
Vllanin S. 100% 100% 
Foic:Acid 100% 100% 
Vitamin S.1 100% 110% 
Pal IIDthe, ic Acid 100% 100% 
Phasphaus 10% 25% 
~ 6% 10% 
Zinc 100% 100% 
CollPei 2% 2% 
"Amal.rolinCenioi.A1«W>golce,eol pu lium n-.k 
prowidel 1.5g ......... less lhan 5mg-. 
270mg oodun. 290mg potassiLrn. 30g totai 
cabolt,dlmw 112g-, - 7g protein. 
--.i Daily-.. baedona 2.000cmaie-. 

YOU' daily - nwy be higher or loww Oeper-.aong 
on)'OIA'.,..;.-
~ 2.000 2,500 

Tolal Fat L.e9 lhan 65g 80g 

~ t:::= ~ ~ 
Sodun lMa lhan 2,400mg 2.400mg 
-.m 3.500mg 3,500mg 

T~ ~ ~5g 

1 t~SMART 00: 
O"'I ~ ST ART® 
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Nutrition Facts 
Serving Size 1 Cup (50g/1 .8 OZ.) 
Servings per Container Abeu 8 

-,. .... 
callrles 

calories from Fat 

Tltll ht O.Sg' 
Saturated Fat Og 

S...330mg 
,.... 100mg 

-­..... ...... ,,. - ,.,__ 
180 220 

5 5 

1% 1% 
O'!. D'!. 
a,. n 

14 'I. 16 'I. 
3'!. 9% 

Other Cart>ohydrate 26g 

VrtamilA . 15% 20'!. 
v'IWllin c 25 'I. 25 'I. 
Calcium 0 'I. 15 'I. 
Iron 100% 100'!. 
Vitamin o 10 'I. 25 'I. 

100 % 100 'I. 
100 % 100 'I. 
100 % 110'!. 
100 % 100 'I. 
100 % 100 'I. 
100% 100'!. 
100 % 110 'I. 
100% 100'!. 

~,. 20'!. 8" 10'!. 
1 'I. 100'!. 

4 % 6 'I. 
·-•-Onollll~allllRllill­.. -..,_"_......,_. 
1'9 ...... ~"'*"' 
·---·-··2.11111---­-111·•·-..... ,..-.. 

Cllol9 2.11111 2.SIII 

- 3~ n.. ....,..,_.. .,.b9Mdanh ~ 
t.lllor,..Plrlwwl/ng.01185b¥T1-~ 
OW...~lnc...Slhl~ ~-



APPENDIXS 

SUPPLEMENTAL MATERIALS FOR CHAPTER V 

Hematology 

At the time of blood collection, an aliquot of heparinized whole blood was 

removr for hematology (ABX Veg~ Montpellier, Cedex 04 or Coulter T890). Repeated 

I 

measwres analysis of variance showed no significant differences between groups over 
! 

time for red blood cells or hemoglobin. Both hematocrit and mean corpuscular volume 

were sJgnificantly different by time (p=.039, p<.001, respectively), but not between 

groups[ Hematocrit at baseline was significantly higher (p=.04~) than at week 4. Mean 

corpushular volume at baseline was significantly higher than at week 4 (p<.001 ). Results 

of thel analyses are presented in Appendix S, Table S 1. · 

Lipid Analyses 

Aliquots of plasma sample were used for triglyceride, total cholesterol, and HDL 

cholesterol analysis. All lipid assays were performed using the clinical analyzer (FARA 

COB.Js) and Roche reagents (Nutley, NJ). LDL cholesterol was calculated. Repeated 

meajes analysis of variance showed no significant differences between groups over 

time fl any of the lipid measures. Results of lipid analyses are presented in Appendix S, 

Table k2. . 
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Dietary Intake Methods 

One way analysis of variance was performed in order to determine if there was 

differe ce for dietary folate between the three methods of determining dietary intake; diet 

recorJ 24-h recal~ and FFQ. Logarithmic transformation of folate was performed to 
T 

improte normality. When mean intake offolate was adjusted for calories there was a 

signifib.nt difference between methods (p=.002). Scheffe post hoc tests revealed that 

there r no significant differences between the diet record (IF 121) (210 ± 79 µg; . 

logfolate=l.38 ± .29) and 24 h recall (n=121) (255 ± 140 µg; logfolate=l.45 ± .44) 

howf, both the diet record and 24h i;ecall were different from the FFQ (n=4 I) (254 ± 

105 µg; logfolate=l.6 ± .57) (p=.002 and p=.032, respectively). 

Other Data Presented 

Appendix S, Table S3 contains data on plasma homocysteine, erythrocyte (RBC) 

and serum folate, serum vitamin B-12, FRAP and creatinine. These results are reported in 

I . 
ChapterV. 
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Appendix S, Table S. l Hematological data· 

Control Group Experimental Group 

(n=20) (n==21) 

Baseline 4week 8week 20week Baseline 4week 8week 20week 

Red Blood 5 ± 0.4 5 ±0.4 5 ±0.4 5 ± 0.4 5 ±0.3 5 ±0.3 5 ±0.3 5 ±0.3 
Cells 
Hemoglobin 15 ± I 15 ± 1 15 ± 1 15 ± 1 15 :t 1 14 ± 3 15 ± 1 15 ±: 1 

Hematocrit 45 ± 38 44 ±3b 44 ±38 44 ±38 44 ±38 44±3b 43 ± 38 43 ± 38 

N 
w ...... 

89 ±3b Mean 91 ± 48 90 ±48 90 ±38 92 ±48 90± 3b 90 ±48 91 ±48 

corpuscular 
volume 

.. flus-minus signs ai-e means ± SD 
"· means with different superscripts are different between columns (p<.05) 



N 
w 
N 

A~en4i~ S, Table S.2 Lipid data8 

Baseline 

Cholesterol 206 ±44 

Triglycerides 147 ± 82 

HDL 44 ± 13 
cholesterol 

LDL 133 ± 35 
cholesterol 

Control Group 
(n=20) 

4week 8week 

207 ±49 217 ± 50 

165 ± 92 161 ± 67 

44± 13 47 ± 15 

130 ± 37 137 ±41 

20week t 

206 ± 44 

147 ± 81 

46 ± 13 

131 ± 33 

"plus-minus values are means± SD, no significant differences were found 

---- -------- - ---

Baseline 

216 ± 33 

151 ± 88 

49± 12 

137 ± 35 

Experimental Group 
(n=21) 

4week 8week 

218 ± 37 210 ± 28 

152 ± 78 154± 92 

47± 10 47± 9 

140 ± 37 132 ± 30 

20 week 

207 ± 39 

134 ± 58 

so± 10 

131 ± 37 



Appendix S, Table S.3 Homocysteine, erythrocyte (RBC) and serum folate, serum vitamin B-12, FRAP and creatinine data* 

Control Group Experimental Group 

(n=20) (n=21) 

Baseline 4week 8week 20 week Baseline 4week 8 week 20 week 

Homocyteine 16 ± 5a 15 ± 5 14 ±4 16± 6 13 ± 36 13 ±4 11 ±2 13 ± 3 
(umol/L) 

RBC folate 11 ± 6x 10 ± 6x 11 ± 5x 12 ± 5Y 10 ±4x 10±4x 10 ± 3x 11 ± 4Y 
(ng/mL) 

Serum folate 11 ±4 11 ± 4 12 ±4 14 ± 5 10 ± 3x 13 ±3 13 ±2 15 ± 3Y 

tj (ng/mL) 
uJ Serum B-12 374 ± 186 400 ± 219 455 ± 413 368 ± 184 363 ± 134 422 ± 184 430 ± 169 389 ± 165 

(pg/mL) 
Creatinine I± 0.2 I ±0.2 1 ± 0.2 I± 0.3 1 ±D.2 1 ± 0.2 1 ± 0.2 1 ± 0.2 
(mg/dL) 
FRAP 1640 ± 437 1639 ± 366 1630 ± 243 1690 ± 381 1619±277 1631 ± 243 1607 ± 261 1624 ± 293 

(umol/L) 
f I us-minus values are means+ SD 

a. means with different superscripts are significantly different between groups (p<.05) 
w,x,y,zmeans with different superscripts are significantly different over time (p<.05) 
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